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Data Scientist's Dream: Al/ML meets Web 3.0 & SMAC + loT
Data Engineer’'s Job: Big Data Frameworks- Hadoop, Spark, Flink

® Data Governance's Nightmare: Quality, Security, Privacy, Rol

RBI's CIMS (Centralized Information Management System) n
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One Single Truth? s =m:

It's a
fan!
It's a
spear! It's a
pillar!
It's a
snake!

Note: The risks of analytical thinking and fragmentation of knowledge
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Aug 24,201 SRR

*  The New York Fed Staff Nowcast for 2018:Q3 stands at 2.0%.

*  News from this week's data releases decreased the nowcast for 2018:Q3 by 0.4 percentage po

+  The negative impact of higher than expected manufacturers’ inventories drove most of the decrease.

2018:Q3 | L
LastRelease 11°155mEST Aug 24,2013 LAYOUT
@ TheNew York Fed Staff Nowcast © Advance GDP estimate [ Latest GDP estimate
W Housing and construction M Manufacturing B Surveys M Retail and consumption M Income B Labor M International trade 1 Others

Percent (annual rate)

Expand
35
Data Flow (Aug 24, 2018)
3.0 B Noweast
Model GDP
25 L # Nowcast: 1.96 || Update Release Date  Data Series Actual Impact  Growth
{As ofdug 24) Aug 24 19
20 1 8:30AM Aug 24 ™ Manufacturers’ inventories: 1.25 -0.32
Durable goods
15 - 8:30AM Aug 24 ™ Manufacturers’ unfilled 0.01 0.01
orders: All industries.
10 L i 8:30AM Aug 24 m Manufacturer's shipments: 021 002
Durable goods
05 | i 8:30AM Aug 24 M Manufacturers’ new orders: 169 -0.05
Durable goods
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https://www.newyorkfed.org/research/staff_reports/sr830

STAFF REPORTS

Macroeconomic Nowcasting and Forecasting
with Big Data

November 2017 Number 830

JEL classification: C32, C53, C55, E32

Authors: Brandyn Bok, Daniele Caratelli, Domenico Giannone, Argia M.
Sbordone, and Andrea Tambalotti

Data, data, data . . . Economists know it well, especially when it comes to
monitoring macroeconomic conditions—the basis for making informed
economic and policy decisions. Handling large and complex data sets was a
challenge that macroeconomists engaged in real-time analysis faced long
before “big data” became pervasive in other disciplines. We review how
methods for tracking economic conditions using big data have evolved over
time and explain how econometric techniques have advanced to mimic and
automate the best practices of forecasters on trading desks, at central
banks, and in other market-monitoring roles. We present in detail the
methodology underlying the New York Fed Staff Nowcast, which employs
these innovative techniques to produce early estimates of GDP growth,

synthesizing a wide range of macroeconomic data as they become available. % }

Available only in PDF
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Evolution of Atlanta Fed GDPNow real G DPNOW

GDP estimate for 2018: Q3
Quarterly percent change (SAAR)

55

50 /\
45 £
Atlanta Fed L--—.__/L/

GDPNow estimate

40
35 =
20 - Range of top 10 and
) - bottom 10 forecasts
Blue Chip consensus
25 =
20 T . T :

26-Jun 3-Jul 10-Jul 17-Jul 24-Jul 31-Jul 7-Aug 14-Aug  21-Aug

Date of forecast

Sources: Blue Chip Economic Indicators and Biue Chip Financial Forecasts
Note: The top (bottom) 10 forecast is an average of the highest (lowest) 10 forecasts in the Blue Chip survey.
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Changes in subcomponent contributions to GDPNow real GDP growth = export

forecasts
- \
@ Consumer spending (PCE) @ Nonresidential fixed investment
@ Residential investment [ ] Change in private inventories
@ Netexports @ Government spending
— Total change in GDP forecast
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Source: Atlanta Fed

" FEDERAL RESERVE BANK of ATLANTA
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—l Atlanta Fed GDPNow estimates faor 2018 02 orowth rates and chanoes
Intel.

Ghange

Eqip- prop. Monres. Resid. nnet Change

Dae Major Releases GOP___PCE___ment rod.  stuct  inves.  Gowt s _Imports . inCIPl

30-Apr Inifal nowcast 4.1 33 9.1 Y] 29 a5 [F] 6.1 3.6 T 26
Adv. Econ. Indicaiors/GOP (5/30),

31-May Personal nc., NIPA undarhing detail 47 34 54 64 56 o Lt 73 29 19 43

A-Jun M3 Manufaciring, Auto sales 4.5 33 43 L] T2 18 04 15 32 18 42

S~Jun ISMNonmanufaciuring hdex 48 33 44 G4 T2 19 04 75 32 18 42

&-Jun Infernagional rade 45 34 40 [ 72 19 04 7 4.0 13 42

£-Jun Whdesale trade 48 34 40 64 T2 19 04 7 4.1 12 45

12-Jun  GP|, Monthly Treasury Statement 45 34 40 64 T2 16 [+F:] 17 4.0 13 45

13-Jun Producer Price Index 45 34 40 &4 73 14 (] 7 4.0 13 A4

14-Jun  Retad rade, Import/Export prices 48 36 39 [ T3 14 L] T8 38 15 A4

15~Jun Inciustrial production 46 ar 29 64 74 a3 UL 71 31 7 a7

19-Jun Housing starts 4.7 37 23 2] 75 29 [AF:] 71 31 17 37

20-Jun Exigfing-home sales 47 a7 29 64 75 22 o8 Al 21 17 37

25-Jun  New-home sales/pices/costs 45 3T 29 [ TE [+1:] [ik] 71 31 17 37

Advance durable manutacturing,

27-lun  Advance Economic indicatons. 45 a7 29 64 76 a8 o9 T8 1.9 23 20
GOP (828), Personal ircome and

25-Jun outlays, NP A underlying detail tables 38 27 40 [:3:] g [+1] [+F:] 8.0 22 28 19

2-Jul 15M Manut., Construcon spending 41 29 48 69 53 s 16 &4 26 27 19

Meximum forecast of real GDP growth
Employment sit, ISM Mamudacturing,
1-Jun Conatnuciion spendng 48 35 6.1 (2] T2 18 04 15 32 18 43
Minimum forecast of real GDP growth
GDP (828}, Personal income and
29-Jun ouflzys, NP A underling detsll tables 38 27 40 (3] e i1 [iF:] a0 22 28 19

Mote: CIPIk “change in private invents ries.® Changes In netexpore and CIPlane both in billb ne of 2009 dollan (SAAR)

Al other numibe ra are quanerdy percent changes (SAAR). Table doea nol neceasarily inchude all eslimates for the quaner
gee tab TrackingHistory” in the onling e xced file for the enfire histony.
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,m( data.gov(()

‘Open Government Data (0GD) latorm

m

ANALYTICS CATALOG INDICATOR DASHBOARD

@ 195,529 RESOURCES

4,267 CATALOGS

111 DEPARTMENTS.

16.48 M TIMES VIEWED

117 CHIEF DATA OFFICERS

6,755 APIS

9 5.87 M TIMES DOWNLOADED

Health Management Information

< 5] '

SECTORS abour And
et
Catalogs

Datasets SUGGEST A DATASET
AP
Visual Access Your Name
Services.

VISUALIZATION GALLERY
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g vlsua]gl:&@ %) LOGINREGISTER n éa

Instance Title : Yearly Percentage Growth in scheduled Cargo Traffic of All Scheduled Indian Airlines from 2007-08 to 2016-17 [

B coomemares (o omseen ) (i) (e ) (@ v )

Cargo Traffic of All Scheduled Indian Airiines from 2007-08 to 2016-17 B
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Some use cases by MoF.
® Railways ticketing data (Internal Migration)
® Satellite data (Urbanization)

® GSTN data (Interstate commerce) }

® |s this Big Data?
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Big data and central banking

For central banks, the flexibility and real-time availabil-
ity of big data open up the possibility of extracting more
timely economic signals, applying new statistical method-
ologies, enhancing economic forecasts and financial stabil-
ity assessments, and obtaining rapid feedback on policy
impacts.

Economic science, political science, social science, computer

science?
UNTERSTANDING ECONOMICS., . No, THATE

AR Gt L2
Toars | | wAces VP
= ()
4
v
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RIEFAR Slou@Lom
Big Data for Central Banking



RBI Data Sciences Lab

o

It is critical for a full-service Central Bank, such as the RBI, with diverse
responsibilities —inflation management, currency management, debt
management, reserves management, banking regulation and supervision,
financial inclusion, financial market intelligence and analysis, and overall
financial stability — to employ relevant data and apply the right filters for
improving its forecasting, nowcasting, surveillance and early-warning
detection abilities that all aid policy formulation. In the backdrop of
ongoing explosion in information gathering, computing capability and
analytical toolkits, policy making benefits not only from data collected
through regulatory returns and surveys but also from large volumes of
structured and unstructured real-time information sourced from consumer
interactions in the digital world. Accordingly, it has been decided to
gainfully harness the power of Big Data analytics by setting up a Data
Sciences Lab within the RBI that will comprise

internal as well as lateral, who are trained inter alia in Computer
Science, Data Analytics, Statistics, Economics, Econometrics and/or
Finance. It is envisaged that the unit will become operational by
December 2018. Apr 2018 RBI press release
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RBI's Vision of CIMS

PROPOSED CONCEPTUAL ARCHITECTURE OF BANK'S DATA WAREHOUSE (DW) - as approved by Expert Group

INTERNAL SOCIAL MEDIA

DATA COLLECTION LAYER
OOERIALI0 Lo,
e din 139y

1362 Squs] G3nhaes 180

ACCESS POLICY & SECURITY

DATA PROCESSING / STAGING v, | Data Processing
= ! { Quality Check
— R Usors -

Micro Data

PNALDATA

ros R Lves

DISSEMINATION AND ANALYTICAL LAYER
Data Analytics

]
o Foly Dta Missking

S TowerUeen “Genera Users P —
i) Tier-1: Data Collection Layer (DCL)
ii)) Tier-1I: Data Processing Layer (DPL)
iiii) Tier-lll: Final Data Repository Layer (FDRL)
iv) Tier-IV: Dissemination and Analytics Layer (DAL)

o

RIEFAR Slou@Lom
Big Data for Central Banking



CIMS Major Components

From draft Eol

o

System-to-System automated data collection of Macro and Micro
data from source systems of banks and other entities to CIMS.

Staging Area Data Portal (SADP) system for
accessing/authorization/ revision of data by banks and entities.

Designed Data: Relational Database Management Systems
(RDBMS) based repository with fact and dimension tables.

Organic Data: Data Lake - which is composed of commodity
hardware (one time write and multiple reads) as micro level big-data
are stored in both structured and unstructured forms.

Centralised Analytics Server will facilitate user friendly analytics and
multi-dimensional view of data, its trends and relationships/
correlations and the like.
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Data Deluge

https://en.wikipedia.org/wiki/Big_data

2007 ANALOG
19 exabytes

- Baper, film, audiotape snd vinyl: 6
- Analog videotpes (VHS, etc): 34 % . ANALOG

Global Information Storage Capacity
in optimally compressed bytes

-Fortable media, fahdrves 1% o 1
Portabchard oA §
- €05 and minidisks 6.8%

2a%

- Computer servers and mainframes:8.9%

- Digitaltape-118%

ANA LOG STORAGE / - OVD/Blu-ray- 228 % @
123bilon gigabytes

rig carth, mamary cartn, Sopey dises,
e e e, vieo g

DIOGITM.
10.02 exabytes

“beginning
of the digital age”
S0

% digital:
1% 3% 25 %

4
&
)
®

Source: Hilbert, M., & Lépez, P.(2011). The Warld's Technological Capacity taStors, Communicate, and
Compute Information. Science, 132{6025), 60 —65. http:/ fuws pacity html
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WorldWidelWlebSize.com

DAILY ESTIMATED SIZE OF THE WORALD WIDE Wed

The size of the World Wide Web (The Internet) G+ Twset

The Indexed Web contains at least 4.49 billion pages (Tuesday, 03 July, 2018).
The Dutch Indexed Web contains at least 154.3 million pages (Tuesday, 03 July, 2018).

The Indexed Web | The Dutch Indexed Web

Last Month ‘ ‘ Last Three Months ‘ ‘ Last Year | 3 Last Two Years

The size of the indexed World HWide Web

(Nunber of webpages)

*E g il Ll 1)) .*H,Ihll_JJ“.,«_ALT.‘.mlr,<I|H n

Size in billion webpages
w
2

0
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Google Search Trends

Tuesday, 3 July 2018 N o0
1 Pakvs Aus TM+
Live - Pakistan vs Australia, T20I tri-series, Match 2 Cricbuzz - 1d ago searches
2 AusvsZim S00K+
Australia vs Zimbabwe, Live Crick Zimbabwe T20 Tri-series, 3rd m.. Frstpost- shago searches
3 Andheri Bridge Collapse 200K+
Mumbai rains LIVE: Loeal train sen mpletely by tonight.. HindustanTimes +ha.. searches
4 DHE Odisha 50K+
DHE Odisha +3: First merit list f Hidustan Tmes -Shaga  searches
5 Mexico
Big gains in ct Los Ar Times - 3hago
6 Sara Ali Khan 20K+
Sara Ali Khan, Sushant Singh Rajput Celebrate Kedarnath Wrap With A Party ... NDTV-1d ago searches
7 CTET 2018 online application 20K+

CTET 2018 online application to release

ck eligibilit . The Indian Expre
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Google Topic Search

@ bigdata + Compare

Search term
India Past 12 months Al categories ~ Web Search ¥

Interest over time oL

Interest by sub-region Subregion ¥ & <>

1 Kamataka ——
%% ) 2 Temil Nadu [re—
" 3 Telangana —
4 Andaman and Nicobar Islands —
5 Msharashtra —

Showing 1-5of 26 subregions >
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Google Topic Search

@ reserve bank india + Compare

Search term

India + Past 12 months ~ Al categories Web Search

I+
A

Interest over time.

Interest by sub-region Subregion v & < <

1 Maharasntra —

2 Assam —

3 Kerala ——

4 Tamil Nadu —

5 Jharkhand —— \ %
=
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Twitter Trends

trends24  India

CURRENT TOP TWITTER TRENDING TOPICS TAG CLOUD FOR INDIA

#HappyOnam #CCVTrailer #LakmeFashionWeek2018
#HappyRakshaBandhan #IncreaseShowsForMTM #BelgianGP
#SeemaRajaKaraokeBooth #SaamySquare #LakshmiSuperHit #OthaiyadiPathayila
#SafetyGuaranteed Rahul Gandhi #Ghoul National Herald #SaturdayMotivation
#6DaysToGoForAnnanukkujai AIIMS #WOLMCI #LaligaOnSony #MamaNahiRojgarChahiye
#ARSWHU  #LIVBHA #GetBehindThem #10YearsOfGourmet #Adangathey Ramlila Maidan
#NirmalaSitharaman #HappyPhirrBhagjayegi Tajinderpal Singh Toor  #MissGrandinindia #MotherTeresa Rs 46,000
#6daystogofor60VM  #HerolSL Amartya Sen  #VaayadiPethaPulla  #LakshmiRunningSuccessfully ~ #Siplings  #JohnMcCain
#AtalAsthiKalashYatra ~ #SamvidhanBachao  #RajasthanGauravYatra  #5daystogofor60VM  #Section777  Nearly 1.2 #SarkarWorkingStills

#FranklySpeakingWithAmarinder ~ Gopal Bose ~ #SillyFellows ~ #LFWWF2018  #Kalki  #LetsRideTogether ~ #Dibbalautaao  #Vijayakanth  #Mohammadirfan
India of 605 9 #100HoursOfferByCasaGrand #Unnao  #GlimpseOf DP

EICEEICE Seuomm
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Stone Age to Information Age

«f$k

Homo Erectus, Homo Sapiens, Homo Deus [Yuval
Noah Harari]

Change due to Adaptation
# Improvement!

Technology (Wikipedia Definition)

Technology is the usage and knowledge of tools, techniques, crafts, systems or methods of

organization in order to solve a problem or serve some purpose.

Zero, Wheel, Printing Press, Radio, Lasers, ...
Any sufficiently advanced technology is indistinguishable from magic. [Arthur C. Clarke]
® Why Information Technology is different?
Transistor, VLSI, Microprocessor, ...

® Danger: Computers are coming! Taking away our jobs!
Construction, Farming, Banking, Surgery, Composing music, Teaching!
Be very scared!

SleuLom
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Web 1.0, Web 2.0, Web 3.0

Web 1.0 [1990-2005] (

® Internet: Info anytime, anywhere, any form
® Like drinking water from a fire hose

® Search Engines to the rescue

Web 2.0 [2005-2015] ( )

® Social Networking (Twitter, Facebook, Kolaveri, Flash crowds)

® Producers, not only consumers (Wikipedia, blogs, ...)
® Proliferated unreliable, contradictory information?

® Facilitated malicious uses including loss of privacy, security.
v

Web 3.0 [current] ( )

® Intelligent Agents that “understand”

® What do you want when you get up and put on computer?

ite);

o §

® ] have a dream!(MLK)

\
3

o
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Semantic Web

The application layer tapping the hardware (Web 1.0)
and OS (Web 2.0)?

Lived
30/12/1879 Ramana
to
14/4/1950

Maharishi 2uthorcd

Vichara
Mani
Mala

Reality
in Forty
Verses

Place:
Tiruvan-
namali,
Tamil Nadu
Kanchi
Chan-
drasekara
Saraswat|

Jiddu
Krish-
namurti

Combined, categorized information inferred from
various sites, languages. www.dbpedia.org comes
close today!
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3rd platform: SMAC + IoT

¢ Main Frame (1960s ...)
e Client Server (1990s ...)

e Today (Handheld,
Pervasive Computing)

3rd Platform

o
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3rd platform: SMAC + IoT

3rd Platform

o

RIEAFHAN SleuLom

What’s App (how many
engineers?)

Facebook, Twitter,
GooglePlus ...

Web 2.0 (Right to
Assembly)

Crowdsourcing
(Wikipedia)

Crowdfunding (no banks!)

Big Data for Central Banking



3rd platform: SMAC + IoT

3rd Platform °

o

RIEAFHAN SleuLom

Phone (Smart,
Not-so-smart!)

Wearables! (Google
glass, Haptic)

Internet of "Me” (highly
personalized) Business
(no generic products!)

BYOx: Device security,
App/content management
nightmare.

Data Loss Prevention
(Fortress Approach -
Firewall, IDS/IPS - won't
work!)

Big Data for Central Banking



3rd platform: SMAC + IoT

Big Data Analytics

Volume, Variety, Velocity,
Veracity

ACID properties Database
not needed

Hadoop, Map Reduce,
oSql

owledge is Power!

3rd Platform

llect, Analyse, Infer,
redict

{2

o
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3rd platform: SMAC + IoT

e Moore's law

e What could fit in a
building .. room ...
pocket ... blood cell!

¢ Containers Analogy from

Shipping

s separate OS from
re metal (at great cost-
pervisor, OS image)

3rd Platform

Docker- separates apps
from OS/infra using
containers.

e Like IaaS, PaaS, SaaS

Have you heard of CaaS
{2}

=

o
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Big Data for Central Banking



3rd platform: SMAC + IoT

. |
‘ [ )
3rd Platform
. °
. .

RIEAFHAN SleuLom

Sensors (Location,
Temperature, Motion,
Sound, Vibration,
Pressure, Current, ....)

Device Eco System
(Smart Phones,
Communicate with so
many servers!)

bient Services (Maps,
ssaging, Traffic
odelling and prediction,

)

Business Use Cases (Ola
Cabs, Home Depot,
Philips Healthcare, ...)

Impact on wireless
bandwdith, storage, ?3
analvtics (velocity of BIG® *

Big Data for Central Banking




Artificial Intelligence & Machine Learning

e Can Al of computers match NS of humans?
e Old Joke: Out of sight, out of mind

e Consider chess, once the holy grail of Al
Praggnaananda (prodigy!)

Does not play the human way at all! MotIy parallelized
search in hardware (200 million positions/second!)

e December 2017: AlphaGo Zero used reinforcement
learning to teach itself chess in 4 hours! Beat world’s

best program Stockfish comprehensively!

RIEFHAR SleuLom
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rrow’s Information, Yesterday’s Technologies

IIT Bombay motto: S=H T =Had,
e 9 9 U A SgHsad 9 = IR

= Fd Fq T foicd ferma S

It cannot be stolen by thieves, cannot be taken away by the king, cannot be divided among brothers

and does not cause a load. If spent, it always multiplies. The wealth of knowledge is the greatest

among all wealths.
Information  Consumers/Producers  Blogs, RSS
(Restricted— Copyrights) (OPEN- Information Commons)  PLg§, Wikipedia

Paper Film Magnetic Optical

Libr:

oclc, metdNa,

Knowledge

Students /

arch Engines

pagerank,
google scholar,
‘google print

dublin core ...

TeacHers Open Course Ware
E-leaming (DSPACE)

Global Data Collections
Protein Data Bank, Sensor Data, ...

Moksha :-)
philosophers

How is learning affected by the
information deluge?

Data is not
Information/Knowledge/Wisdom.

Analogy of Monkeys randomly
typing

How to find Shakespeare’s verse?
Data Mining (My-ning? ;-)

Has Internet damaged the
human brain?




Data (based) Science

https://en.wikipedia.org/wiki/Data_science

. . . Machine learning and
® Turing award winner Jim Gray data mining

terms it the 4th paradigm after : .
Empirical, Theoretical and

Computational

¢ How does Google translate
documents?

Problems [show]

e Combining data sources to Supervised learning [show]
produce new information not (classification * regressiom)

contained in any single one! Clustering fenowd

Dimensionality reduction [show]

L HOW does Alpha-ZerO p|ay Structured prediction [show]

CheSS7 Anomaly detection [show]

e Deep Learning! (Speech Neural nets fehond
Recognition) Reinforcement learning [show] Ea
L)

o
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Deep Patient

/ ) Electronic Health Records
e Clinical Notes
Diagnoses
Hospital Data Medications
Warehouse Laboratory Tests
Demography
_ 4 Etc.

Raw Patient Dataset
Medications  Diagnoses ~ Procedures ..  LabTests  Patients
Clinical Descriptors @ A

Unsupervised Deep Feature Learning

Hidden Layers output

& s,

<« Features

Deep Patient Dataset

Patients.

_— Drug Targeting
/ Personalized Patient Similarity \
Prescription Olcazg
\\ Ip Clinical Trial PygdfcﬁtV

~ Recruitment e

o

REFAR Aau@on

Are doctors practicing
medical science?
https://www.nature.com/article
The machine was given no
information about how the

human body works or how
diseases affect us. It found
correlations that let it predict

the onset of some diseases

more accurately than ever,

and some diseases, such as
schizophrenia, for the first

time at all. It does this by
creating a vast network of
weighted connections that is

just too complex for us to
understand.

Big Data for Central Banking



4-Vs of Big Data (IBM's Version)

40 ZETTABYTES

It estimated that
2.5 QUINTILLION BYTES
of data will be

2

It

6BILLION
D PEOPLE

WORLD POPULTION 7 BALION

Velocity Veracity
Slﬁ'éﬁlixlsulé g:TA UNCERTAINTY
OF DATA

By 2016, it i pojctedt

189 BILLION

Big Data for Ce



So, What's Big Data?

Sils ) AadE Mobile Web
PetabyteL _JI.) L -\ f;—. ~__
Sentiment SMS/MMS
User Click Stream Speech to Text
Terabyt Social Interactions & Feeds
erabytes | 1ij=z)
422 Weblogs Spatial & GPS Coordinates
A/B testing
Sensors / RFID / Devices
Behavioral Targeting
Gigabytes LIV Business Data Feeds
Dynamic Pricing
Segmentation External Demographics
Search Marketing
ERP Customer Touches User Generated Content
Megabytgs| © Affiliate Networks
Purchase detail Support Contacts e e HD Video, Audio, Images |
Purchase record \
Payment record Offer details Offer history Product/Service Logs |

Increasing Data Variety and Complexity




Big Data Technology Stack

e Data Ingestion
e Extract Transform Load (ETL)
e continuous or asynchronous, real-time or batched
¢ Flume/Kafka
e Data Storage
e Data Center, Cluster Nodes (Commodity Hardware)
* HDFS, S3, HBase, Cassandra, MongoDB (document)
e Data Processing/Analytics
¢ MapReduce, Spark (in-memory), Storm,
® R, Python, Java, Scala, ...
® Mahout (machine learning)
* Lambda Architecture
e Data Visualization

® Reporting, Alert, Recommendation, Dashboard
* Tableau, Kibana

To make all this work, we need Security, Orchestration

o
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Wa: & 2 &

Big Data Applications

Reporting and Visualization

———  Analytics (Traditional and Advanced)  |———

Analytical Data Warehouses and Data Marts

“Organizing” Databases and Tools

Interfaces and feeds from/to the Internet

Operational Databases (Structured, Unstructured, Semi-Structured)

| Security Infrastructure |
Redundant Physical Infrastructure

suonealjdde [eusalul 01/woly SPaa) pue sacepalu|

o
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Why Analytics?

Opportunity knocks, but once.

There is a tide in the affairs of men, Which taken at the
flood, leads on to fortune. Omitted, all the voyage of their
life is bound in shallows and in miseries. Shakespeare

Forewarned is Forearmed.
e {2 fauet e ufatwan

The effect of disasters should be thought of
beforehand. It is not appropriate to start digging a well
when the house is ablaze with fire.

o
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Vishnu ( e weng: )

o

&R g0
fored TR ¥t e e |
e Past (What happened? Reactive)

Designed Batch/Static Data
Reports, Standards, Data Harmonization.

e Present (What is happening?)
Organic Unstructured Streaming/Real-time Data
Statistical Analysis, Anamolies, Alerts

e Future (What will happen? Pro-active)
Predictive Forecast, Optimize

Analytics can convert data to knowledge to wisdom.

RIEAFHAN SleuLom
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What's special in Big Data Analytics?

What more/different do we need from

¢ Databases (RDBMS)
Used for Transaction processing, consolidation, reports,
business performance

e Data Warehouse
Used to Co-relate various data, strategies for pricing,
supply chains, cross-sale, ....

Can these not handle Web log for profiling and
recommendations, Sentiment analysis for product
evaluation, positioning, marketing?

No. Biggest problem is the ACID properties requirement
which makes scale-out and fault-tolerance near impossible.
Some Weaknesses:

¢ Disk oriented storage and indexing structures

e Multithreading to hide latency

e Locking-based concurrency control mechanisms
® Log-based recovery

RIEFHAR SleuLom
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Big Data Analytics Requirements

Think: Facebook likes, Shopping cart
recommendations, ...

¢ Ingest data at very high speeds and rates
e Scale easily to meet growth and demand peaks
Support integrated fault tolerance

Support a wide range of real-time (or
“near-real-time”) analytics

Integrate easily with high volume analytic
datastores

o
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High Speed Data Ingestion

e Support millions of write operations per second at
scale

e Read and write latencies below 50 milliseconds

¢ Do not need ACID-level consistency guarantees
(Eventual is fine!)
e Support one or more well-known application
interfaces
e SQL
e Key/Value
* Documents (NLP)

o
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Scaling Requirements

e Scale-out on commodity hardware

e Built-in database partitioning
Manual sharding and/or add-on solutions not
practical Database must automatically implement
defined partitioning strategy

e Application should see a single database instance

e Database should encourage scalability best
practices
For example, replication of reference data
minimizes need for multi-partition operations

o
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Data Governance

Most critical, but most neglected (like in this talk!)

{Ethics, Policy, Regulatory, Stewardship, Platform, Domain} Environment

(VET-Y) Preserve
Reuse Destroy
- A y y

Create, * Organize * Analyze * Share * Store to:
capture * Filter * Mine * Data * Preserve
gather from: * Annotate * Model * Code * Replicate
* Lab * Clean * Derive ++data | * Workflows * Ignore
* Fieldwork * Visualize ¢ Disseminate ¢ Subset,
* Surveys « Decide « Aggregate compress
« Devices * Act « Collect * Index
= Simulations * Drive: * Create portals, | + Curate
* etc * Devices databases, etc | * Destroy

* Instruments |* Couple with

« Computers literature

FIGURE 1: The Data Life Cycle and Surrounding Data Ecosystem

from the National Science Foundation CISE
AC Data Science Report, October 2016
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Bias, Privacy, Ethics

Know Thyself (more than the Algorithms know you)

The algorithms are watching you right now.
They are watching where you go, what you buy,
who you meet. Soon they will monitor all your
steps, all your breaths, all your heartbeats. They
are relying on Big Data and machine learning to
get to know you better and better. And once
these algorithms know you better than you know
yourself, they could control and manipulate you,
and you won't be able to do much about it. You
will live in the matrix ... Yuval Noah Harari

o
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What next?

RolI:

AT TIGHTE 1 Rrs: SHE |
GRTEIGE: 9IS 91E HIhshHT F ||
one fourth from the
teacher,

one fourth from own
intelligence,

one fourth from
classmates,

and one fourth only with

"Your recent Amazon purchases, Tweet tl me.
score and location history makes you
23.5% welcome here."

o
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