
THE STO
RY O

F D
A

TA
W

hy now
?



LUC
K FA

V
O

RS THE PREPA
RED

f
H

a
ve a

 Plan in life!

f
W

hat d
o you w

a
nt to be in life?

f
W

hy d
o you w

a
nt to be that?

f
H

ow
 ca

n you m
a

ke it ha
ppen?

f
D

RQ·W OeW OLfe UXQ \RXU OLfe, \RX UXQ \RXU OLfe!



G
EN

ERA
L PURPO

SE FO
RM

ULA
FO

R LIFE!



HO
W

 TO
 LEA

RN
 EFFEC

TIV
ELY?

W
ha

t

W
hy

H
ow

W
hat are w

e seeking to 
learn?

W
hy should

 w
e learn?

How
 to 

lea
rn?



RULE#
1: A

SK Q
UESTIO

N
S

f
W

hy?

f
W

hat?

f
H

ow
?

G
row

th and
 Im

provem
ent

Reject naivette, Reject cynicism
D

oing the sam
e thing ²prod

uces sam
e result

Be critically analytic!

https://w
w

w
.forbes.com

/sites/gilpress/2013/05/28
/a-very-short-history-of-d

ata-science

https://w
w

w
.forbes.com

/sites/gilpress/2013/05/09
/a-very-short-history-of-big-d

a
ta/



Q
UESTIO

N
S

f
W

hat  is d
ata

?

f
W

hy d
o w

e ca
re a

bout d
ata?

f
W

hy now
?

f
H

ow
 ca

n I position m
yself?



W
HA

T IS D
A

TA
?

the concept of data as defined in the IFIP
Guide to Concepts 

and Term
s in Data Processing: ³[D

aWa iV] a UeSUeVenWaWiRn Rf 
facts or ideas in a form

alized m
anner capable of being 

cRm
m

XnicaWed RU m
aniSXlaWed b\ VRm

e SURceVV.³ 
--quoted from

 Forbes



EA
RLY HUM

A
N

S A
N

D
 D

A
TA



D
A

TA
 IS EXISTEN

TIA
L FO

R A
LL LIFE FO

RM
S

This m
other d

uck appears to know
the num

ber of d
ucklings it m

ust
Protect, guid

e and
 train.

Even d
ynasaursd

id
 and

 that is w
hy

in Jurassic Park they are d
epicted

 to 
com

e looking for m
issing eggs.



JO
HN

 SN
O

W
 

²
1854 ²

V
ISUA

LIZIN
G

 
D

A
TA

  

https://w
w

w
.rcseng.ac.uk/lib

rary-and
-publications/lib

rary/blog/m
apping-d

isease-john-snow
-and

-cholera/



W
EA

THER FO
REC

A
STIN

G

https://w
w

w
.iw

ea
thernet.com

/ed
uca

tional/history-w
ea

ther-foreca
sting

D
em

a
nd

 Forecasting (W
alm

a
rt used

 d
ata to forecast beer/poptartd

em
and

 spike)

UPS analyzed
 d

ata to und
erstand

 left turns resulted
 in lost prod

uctivity
UPS used

 d
a

ta to d
eliver on the sam

e sid
e before sw

itching to the other sid
e

Elim
inating or m

inim
izing left turns ²

m
illions saved



W
HEN

 D
ID

 YO
U LEA

V
E HO

M
E TO

 G
ET 

HERE TO
D

A
Y?

f
D

a
Wa a

Qd
 A

Qa
O\VLV LV aW Z

RUN«
aOO Whe WLP

e«



W
HA

T TYPES O
F D

A
TA

f
Types (w

hat kind of va
lues a

re allow
ed

 .. Business rules Æ
ra

nge of 
value)
f

Structura
l: Unstructured

/Structured
f

Function: Tra
nsa

ctional (O
pera

tiona
l)/Fund

am
ental

f
M

od
els: H

iera
rchical/N

etw
ork/Relational D

ata

f
A

nother Slice (Enterp
rise D

a
ta

 M
ana

gem
ent)

f
²

M
a

ster
f

²
M

eta
d

a
ta

f
²

Reference

f
http://m

sd
n.m

icrosoft.com
/en-us/libra

ry/bb190163.a
spx



STRUC
TURED

/UN
STRUC

TURED

f
In the beginning everything w

as hand
-w

ritten, even books
f

Then ca
m

e printing press ²
print m

ed
ia

f
Then ca

m
e com

puters ²
d

igital m
ed

ia
f

Highly structured
 ²

transactional, point of sale 
f

(Station, D
ate, Tim

e,SKU,Q
ty,UnitPx,totalC

ost)

f
Then ca

m
e netw

orks ²
first com

puters got connected
f

Then w
ith H

TM
L/Social M

ed
ia applications ²

People got 
connected
f

HXP
aQ C

RP
P

XQLcaWLRQ LV SaWeQWO\ ´XQVWUXcWXUed
µ



EXPO
N

EN
TIA

L G
RO

W
TH

N
ote: 1992 it w

as per 
d

a
y in 2017 it is per 

second

How
 long w

ill it take to process all the tw
eets?

Entire w
iki?

W
atch all the youtube

vid
eos?



PERFEC
T STO

RM
 ²

W
H

Y EXP G
RO

W
TH?



W
HY?

http://www.accenture.com
/in-en/landing-

pages/advertising/D
ocum

ents/PD
F/Accenture-H

igh-
Perform

ance-IT-1.pdf

Business need
s actionable insight.

There is a d
eluge of d

ata
Raw

 D
ata ->Inform

ation ->Know
led

ge
Inform

a
tion M

anagem
ent is key

http://w
w

w
.allanalytics.com

/rad
io.asp?d

oc_id
=2691

99&
gatew

a
y_return=true



HO
W

im
porting data (finding sources, exploring, refining/cleansing data)

Analyzing data (m
odeling,extracting

patterns, knowledge)
R

eporting explaining what was done (explaining to the world around)

It is relevant to us while im
porting/analyzing/reporting using

real world data is the focus, 
using established/core inform

ation m
anagem

ent principlies, because 
we want reproducible and repeatable  experim

ents. O
ne tim

e
results are not 

useful

D
ata -->

Inform
ation -->

Knowledge

http://www.allanalytics.com
/author.asp?doc_id=269883&f_src=AllAnalytics_finalanalysis



D
A

TA
->IN

FO
RM

A
TIO

N
->KN

O
W

LED
G

E

138
78

V
isit a 

card
iologist

D
octor says 

this EC
G

 is 
norm

al.

Patient w
alks 

out w
ith 

know
led

ge
A

C
TIO

N
²

N
O

THIN
G

 TO
 

D
O

C
ontext

D
a

ta



M
ETA

 D
A

TA
: TO

P TEN
 TREN

D



HO
W

 M
ETA

 D
A

TA
(ED

M
)

C
onsider

AAA,1891,330440,435
FFF,1975,109000,20000
ZZZ,1812,440000,3700
If you get this collection of data, what sense can you m

ake out of this?
M

eta data helps you to understand what the data is? U
se it consistently

with those who created the data.
Again

it is not that easy if we do not have a standard D
D

L



HO
W

 M
ETA

 D
A

TA
 ²

02  (C
O

N
TEXT)

D
ata about data.

N
ow, let us m

ake a sm
all change .

C
onsider

IBM
,1891,330440,435

C
SC

O
,1975,109000,20000

C
,1812,440000,3700

If you get this collection of data, what can you now m
ake 

out of this?
M

eta data helps you to understand what the data is?



HO
W

M
ETA

-D
A

TA
 -03

IBM
,1891,330440,435

C
SC

O
,1975,109000,20000

C
,1812,440000,3700

There are four field
s:

C
om

pany N
a

m
e, Year Established

, N
um

berO
fEm

ployees, Locations

This is d
ata

This is m
eta-d

ata

D
ata a

bout d
ata, not d

ata



SELF D
ESC

RIBIN
G

 D
A

TA

f
Keep

ing d
a

ta, separate from
 m

eta d
ata

f
A

llow
s m

is-interpretation

f
H

ow
 to prevent

f
Self D

escribing Form
at

f
XM

L Æ
XBRL

f
JSO

N
 (to an extent)



C
O

N
SISTEN

T M
EA

N
IN

G

f
M

eta
 d

a
ta

 then d
escribes form

at, business connotation and

f
ra

nge of va
lues (a

ka
 d

om
ain)

f
C

ontext, rules of use a
nd

 interpretation, units of m
easure

f
Tem

perate is 32 
f

Is it cold
 or hot?

f
D

eSeQd
V Lf LW LV C

eOVLXV RU F«



TYPES O
F D

A
TA �

N
um

erica
l

�
Integer/d

ouble
�

Precision
�
Ra
tio

(d
ivision, zero)

Q
ua

ntitative

�
C

ategorical
�
N
om

ina
l(values, C

hica
go, 

N
YC

, Boston, LA
)

�
O
rd
ina
l(LO

W
,H

IG
H

)
�
Interva

l(Tem
pera

ture)

Q
ualitative



BIG
 D

A
TA

: TH
E N

EW
 KID

A
sk the Q

uestion: W
hy m

ight that be? 



V
O

LUM
E A

N
D

 V
ELO

C
ITY A

RE N
O

T N
EW

«

f
W

ea
ther data has a

lw
ays been volum

onous²
not a recent 

phenom
ena

f
Fina

ncia
l Services ha

s a
lw

ays hand
led

 transactions at very high 
ra

te
f

https://w
w

w
.nasd

aq.com
/aspx/d

ailym
a

rketstatistics.aspx

f
http://w

w
w

.na
sd

aqtrad
er.com

/Trad
er.asp

x?id
=D

ailyM
arketSum

m
ary

(10m
m

 tra
d

es)

f
C

red
it C

a
rd

 tra
nsa

ctions



V
A

RIETY IS N
EW

f
Im

ages

f
A

ud
io

f
video

+
Hum

an 
generated

 
content
(em

ails/blogs 
etc) 

Prior to people oriented
 conversation, d

a
ta w

as 
entirely generated

 by com
puters ²

w
ith a 

d
efinite form

at ²
aka structured

 d
ata

A
ka unstructured

 d
ata

Unstructured
 d

ata d
om

inates structured
 d

ata. 
W

e MXVW d
RQ·W NQRZ

 hRZ
 WR VWRS WaONLQg, eYeQ WhRXgh Z

e haYe RQe P
RXWh, WZ

R eaUV!



N
YSE, LET US LO

O
K A

T SO
M

E REA
L D

A
TA

 

http
s://w

w
w

.nyse.com
/d

a
ta

/tra
nsactions-sta

tistics-d
a

ta
-lib

ra
ry

http
://w

w
w

.nyxd
a

ta
.com

/nysed
a

ta
/a

sp/factb
ook/view

er_ed
ition.a

sp?m
od

e=ta
b

le&
key=3141&

ca
tegory=3

D
a

te Sha
res, Trad

es, USD

1/2/2015 891175786 3969459 33253336431 

1/5/2015 1167614439 5049475 44299075404 

1/6/2015 1338735158 5974051 49062304563 

1/7/2015 1104507004 4942803 40680944878 

1/8/2015 1165175679 4724036 44757928499 

1/9/2015 1035301255 4526313 39108246670 

1/12/2015 1106969304 4718908 41560740908 

1/13/2015 1265891339 5714159 46180555406 

1/14/2015 1346417157 5822538 48745211277 

1/15/2015 1285191043 5562173 45749131945 

1/16/2015 1341580612 5302701 51952925517 

1/20/2015 1211541615 5020222 45205949674 

So, volum
e, velocity is 

nothing new
. W

e have 
alw

ays know
n it



D
A

TA
 Æ

D
A

TA
 SC

IEN
C

E



D
A

TA
 SC

IEN
C

E/A
N

A
LYTIC

S

M
ore than 50 years ago, John Tukey

called for a reform
ation of academ

ic statistics. In `The
Future of Data Analysis', he pointed to the existence of an as-yet unrecognized science, w

hose
subject of interest w

as learning from
 data, or `data analysis'.

http
://c

o
urse

s.c
sa
il.m

it.e
d
u/18.337/2015/d

o
c
s/50Ye

a
rsD
a
ta
Sc
ie
nc
e
.p
d
f

Pred
iction

and
Inference



M
any N

a
m

es: Science, M
ining, Learning

Param
etric m

ethod 
Statistical: C

entral Tendencies, M
easures of D

ispersion, C
orrelation, C

ovariance, 
Probability D

istribution,Joint, C
onditional probability, Bayesian

N
on-param

etric 
N

earest N
eighbor Based

birds of a feather flock together
tell m

e who your friends are, I will tell you, who you are
Logic Based 
Topology/geom

etry based
Perceptron based neural and deep learning



PA
RA

M
ETRIC

 M
ETH

O
D

S (W
E D

O
 IT A

LL THE TIM
E)

f
It is cloud

y, ta
ke a

n um
brella (prior experience)

f
It is highly probable it w

ill rain, but cloud
s ca

n com
e and

 go w
ithout rain

f
O

nset of pa
nd

em
ic

f
M

a
rkets likely to d

ecline

f
Probabilistic reasoning is centuries old, robust form

alism
 exist

f
G

aussian (norm
a

l d
istribution, bell curve) (m

and
 s

are the param
eters), 

f
O

bserved
 in sufficiently large num

bers every natural p
rocess a

sym
p

totica
lly 

follow
s the bell curve

f
Binom

ial a
nd

 Poisson d
istribution and

 there are other exotic d
istributions







BIRD
S O

F A
 FEA

THER FLO
C

K TO
G

ETHER

f
N

ea
rest neighbor (sim

ila
rity based

) reasoning
f

https://w
w

w
.slid

eshare.net/rk2153/chap
ter-05-k-nn



BRA
IN

 M
A

KES IT LO
O

K EA
SY ²

G
O

RY 
M

A
TH LURKS BELO

W

Instance based
 m

ethod
s are

aw
aiting

for renaissance 
fURP

 \RXU geQeUaWLRQ«



N
O

T A
 N

EW
 PRO

BLEM

https://en.w
ikiped

ia.org/w
iki/Problem

_of_ind
uction

The p
ro

b
le

m
 o

f ind
uc

tio
n

is the philosophicalquestion 
of w

hat are the justifications, if any, for any grow
th of 

know
led

ge
und

erstood
 in the classic philosophical 

sense³
know

led
ge that goes beyond

 a m
ere 

collection of observations [1]³
highlighting the 

apparent lack of justification in particular for: 
1.G

eneralizing about the properties of a class of 
objects based

 on som
e num

ber of observations of 
particular instances

of that class (e.g., the inference 
that "all sw

ans w
e have seen are w

hite, and
, 

therefore, all sw
ans are w

hite", before the d
iscovery 

of black sw
ans) or

2.Presupposing that a sequence of events in the 
future w

ill occur as it alw
ays has in the past (e.g., that 

the law
s of physicsw

ill hold
 as they have alw

ays 
been observed

 to hold
). Hum

e called
 this the 

principle of uniform
ity of nature.

f
Russell, Locke, H

um
e thought 

deeply about generalization 
or ind

uction
f

https://w
w

w
.jstor.org/sta

ble
/pd

fplus/27744698



BE W
HERE THE PUC

K W
ILL BE! W

.G
.

IW Z
LOO be XQWeQabOe WR be d

aWa LOOLWeUaWe«
D

a
ta Literacy and

 proficiency are im
perative



IN
D

USTRY ²A
PPLIC

A
TIO

N
S 



HO
W

 TO
 BEC

O
M

E PRO
FIC

IEN
T

f
D

evelop critical thinking, ask questions, be curious and
 be open 

f
D

a
ta ha

s a
 story to tell, be open m

ind
ed

 ²
avoid

 biases

f
D

evelop strong ana
lytical a

nd
 statistical analytical skills

f
Be a

 d
oer ²

this is not for spectators

f
C

om
m

unication skills ²
you need

 them
 



M
A

N
Y G

RA
N

D
 C

HA
LLEN

G
ES REM

A
IN

f
Technical ²

Scaling solution ²
f

para
llel, distributed solutions

f
D

ata
 is m

oving, m
a

ke a
lgorithm

s m
ove to w

here d
ata is

f
SeP

aQWLcV (age ROd
 SURbOeP

 LQ N
LP P

eaQLQg«
)

f
A

stronom
y ²

H
abita

ble pla
nets

f
Ea

rthquake/V
olcano --Pred

iction is hard
f

Stock m
a

rket m
ovem

ents
f

Brain w
ave/cyborg territory

f
M

a
n/m

achine interfa
ce

f
https://w

w
w

.slid
esha

re.net/rk2153/augm
ented-11022020ieee



G
IV

E M
E 6 HO

URS TO
 C

UT D
O

W
N

 A
 TREE 

A
N

D
 I W

ILL SPEN
D

 THE FIRST FO
UR HO

URS 
SHA

RPEN
IN

G
 M

Y A
XE

....LIN
C

O
LN

You have taken the first step tow
ard

 sharpening your axe!

https://w
w

w
.good

read
s.com

/quotes/83633-give-m
e-six-hours-to-chop-d

ow
n-a-tree-a

nd



PLA
N

PREPA
RE

PERSIST A
N

D
 

PERSEV
ERE

f
Thank you

f
G

et ad
d

icted
 to lifelong learning

f
rk1750@

nyu.ed
u

f
Ram

a
n Kannan

f
https://w

w
w

.slid
eshare.net/rk2153/d

ocum
ents

f
https://w

w
w

.slid
esha

re.net/rk2153/p
resenta

tions/


