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Big Data
What's new?
Why bother?
How do | do it

Cloud Computing
Cloud as a Service
Can | really do that?
Everything must be in the Cloud

... because it's cheaper
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Big Data — What’s New?

Big Data is just Data:

* Velocity, Volume, Variety
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Not Big Data
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Big Data — Why Bother?

Interest in Data has been increasing steadily:

300 1820 1840 1860 1880 1900 1920 1940 1960 1980
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Big Data — What’s New?

20 Years, 100x Data:

The connected world now
generates data at every step

Brontobyte Geopbyte

Zettabyte Yottabyte

Exabyte

Internet=1EB/day
10 Terabyte

Facebonk=S00TRIG

Petabyte

Gigabyte 10°

zettabytes

Global Information Storage Capacity >
in optimally compressed bytes

DIGITAL
STORAGE

DIGITAL

0.02 exabytes \
“beginning
of the digital age”
50%
% digital:
1% 3% 25 % 94 %

Source: Hilbert, M., & Lopez, P. (2011). The World's Technological Capacity to Store, Communicate, and

Compute Information. Science, 332(6025), 60 —65. http://www. mamnh ilbert.net/WorldinfoCapacity.html
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Big Data — What’s New?

Silicon Melting:

- Moore’s Law for single ™
cores effectively ended in || single-Core Clock Speed (MHz)
2006’ due to heat / Y Source: Herb Sutter, ’FrieLuncn is Over"

dissipation and quantum

limits. Since then, clock
speeds have barely

10

increased.

« The response is multi-core
and more exotic forms of
supercomputing hardware ¢
||ke GPUS Vector 1970 1975 1980 1985 1990 1995 2000 2005 2010

Processors, CoOprocessors,
FPGAS. ,&.“ !? %‘
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Big Data — What’s New?

Big Data is about
the customer:

- Company

— Transactions
- Customer

— Messages

— Browsing

— Social Media
- Sensor

— Wearables

— Connected Car
— Environment

Sensor
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THIS oNLY TELLS

ME IF THEY WERE

NAUGHTY oR NICE!
WHERE'S THE

Big Data — Why Bother? BIG baTA!

Focus on a business outcome:

- Better Faster Decisions

* Customer Centric

- Operational Efficiency BIG DAT
i

» Cost Reduction IS THE NEXT WAVE OF
PERFORMANCE IMPROVEMENT
AND BUSIN %
TRANSFORMATION
Ne
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The challenge is to understand it:

Institute
and Faculty
of Actuaries

22 September 2016 9



Big Data — How do | do 1t?

Data, Systems and People:

- Big Data’s power does not erase
the need for vision DATA SCIENTIST
or human insight Sexiest job of the 215t century

Harvard Business Review

Magic

—)

Happens

Concise, Actionable Insights
(“Small” Data) Delivered to

—
-
~—
-
s
—

—

Decision Makers @:ﬁ
A
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Big Data— How do | do it?

Source

Keeping a focus on the outcome:
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Big Data— How do | do it?

Tightly couple a mix of :

* Production data e e e
- R S°°,‘f’c'cﬁ"s§‘“a)
— Tightly coupled to process Merchandising)';."_.‘_:'.'_.:".;‘..."I:_:Z'_ 3 :';':3 s ——

» Research data e T

.....

— Curated for mining R

+ Peripheral data

Human Capital |- '
Management ’,--" )

— Stored for later use e

.......

22 September 2016 T e R T .

Inventorv



Big Data — How to do 1t?

System Deployment

L

Hadoop Ecosystem {Q& Apache Arberl

Machine
Learning

* Inspired by Google
* Open Source 2011

f Distributed Programming\ Scheduling

1

- Commodity Hardware

- Distributed processing

22 September 2016
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Data Ingestion

e Sqoop

cogEas

Workflow

ahout%
Machine Leaming
i\%
ry : |

L
p

-[; .

<—> Qozie

Hadoop core

MapReduce Framework-YARN NoSQL Database
‘* =[a/a]a]a AR P ARARCHE
= — HBRAS

Fuluwesgoud adinies

=

Zookeeper
Coordination




Time Rich — Cash Poor:

Functional, but
focussed on the Linux command shell

~]1%# pig
"yarn jar" launch YAR
:14 INFO pig.ExecTypeP
:14 INFO pig.ExecTypeP
21:19:14 INFO pig.ExecTypePro
7 21:19:14,291 [main] INFO
orted) compiled
INFO
log
INFO
not found
ain] INFO
ting to hadoop

CREATE TABLE store master (s

TO

ider:

ROW FORMAT DELIMITED
TBLPROPERTIES ("s

FIELDS TERMIK
1ieader.line.c
OK

Time taken: 1.
LOAD DATA

558 seconds

hive> INPATH '/

to s
2016-01-27
otup file
2016-01-27
ne . HE

Works

fplg
21:19:

It u p
21:19:

grunt:
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Trying
Trying
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2015,

Plg.

.pig.

.pig

3ys

CE2rm

ExecType
ExecType
MAPREDUC
Main -

impl.uti

nackend.

at: h

14



Big Data — How do | do 1t?

SQL coding will help:

- Apache Impala is the open source SQL query engine for

Hadoop

. . Apache e
- An Apache incubator project incubator .

« Supported by Cloudera, MapR, Oracle, Amazon
+ Development planned for 2016 ... \

— 20x gains via multi-core joins
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Big Data— How do | do 1t?

Apache Spark:

* An iIn-memory accelerator for running programs 100x
faster than Hadoop MapReduce

» Originally from Berkeley's AMPLab ““HEJY

* Released 2014, 2.0 July 2016 SprK
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Big Data — How do | do 1t?

MapReduce:

- Map — The data stream to a feature,

and process in parallel across the dataset

* Reduce — Aggregate the results between nodes

Edward Tufte, Correlation/Causation, print on canvas, 52 %" x 27 %", edition of 3

A Oww recoe Averege B ane
Extract features. P
ndex Ve
Al “
Correlate time o n
m Moo of s ', :
ey AR -
—t
Y
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Cloud Computing

Cloud as a Service

- Can | really do that?

- Everything must be in the Cloud

- ... because it's cheaper systerns] g Amazdh
typically __. a8 sy utlllty,lﬂ ;3’
T Computercotegory e

o €T ancy ug.umm

edlt‘“tgg;dsoftwar"é
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ting

3 2N
¢ § oo Plotfé?"ﬁw users Components '@ s sane
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Cloud Computing — as a service

* Infrastructure

as a service What is the Cloud?
* Platform
as a service " ,
“i """ » Internet <-4
« Software " Jf
as a service
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Sensitive Data

Privacy concerns

—Safe Harbor
DPA
0100101001014 1010010010010
00011000114
10010101Q

11001010
1001110
10100110
010011010
000110100

01010100
00101010
»1110101001
1N1N1NN1NN1NN1T11N1N1NN1TNTNNT NEFTA
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Cloud Computing —
Everything must be in the Cloud

... said the IT team:
* No capital spend

* Flex usage down as well as up

- Service included Easily P;zgmté\;zy

upgraded
ENEFITS
of ownership
BENEFITS
No IT
maint?anance
a costs

Y,

Disaster
assistance @
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Deals Laptops - Desktops Printers Tablets - Tablet Accessories Monitors Computer Accessories Comp!

Toshiba HDWC240EK3J1 4TB Stor.E Car
by Toshiba
YW v 500 customer reviews | 101 answered ¢

RRP: £426.42
Price. £89 98 & FREE Delivery in the UK. Details
You Save: £36.44 (29%)

2

Usually dispatched within 1 to 3 weeks
This item can be delivered to UK - Mainland. Details
Dispatched from and sold by Amazon. Gift-wrap available

Note: This item is eligible for click and collect. Details

29 new from £89.98

Black
Cloud Quote On-Site Claim On-Site Actual
Processing £2400 £70000 £1540 ::: ol (e | (o
Disk £9600 £76000 e -
Network £0 £5000 P R
Total £12000 £151000 £1650 ::st?a:z?;?';peeds

nore oroduct details



The Skinny Drinking Straw problem:

Notice that connectivity was free!
How can that be the case?

If | could afford to keep data
In the cloud,
how could | get it there fast enough? §
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Cloud Computing —
Everything must be in the Cloud

Only 1/5 practitioners agree:  95% of Respondents Are Using Cloud

* The rest have sensitive data
private and secure

Public Cloud

6% Private Cloud
Only

Only

Public Cloud Adoption 2016 vs. 2015
% of Respondents Running Applications

Public = 89% Private = 77%
S i
17% Source: RightScale 2016 State of the Cloud Report
e aas |
rawerecs [T

%
Ve voioua e G Private Cloud Adoption 2016 vs. 2015

Google App Engine (PaaS) [ o

Hybrid
iBm Sottayer [ 5 viware vsprersncenter [ Cloud
Googleaas. [ 5% Openstack - Private

B 5%
DigitalOcean ot asked in 2015

% of Respondents Running Applications

e oo s [

Clouds

Public
Clouds

Oracle Cloud (12aS) ot asied in 2015 are-Motal Giou NN 15 E
Microsoft System Center | e %s;g Institute
i - 1% 2016 [/ J@L\ and Faculty
= a 2015 A8 | of Actuaries
Microsoft Azure Pack [ voc T
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Cloud Computing —
Everything must be in the Cloud

Network Bandwidth is the key:

Ethernet Switch

The SX6036 switch delivers 4Tb/s
HDD and SSD of bandwidth with 200ns latency

Storage Arrays

Hot Standby Node
Teradata Node
Teradata Node

BYNET Switches,
Cabinet and System VMS,
Keyboard and Monitor

HDD and SSD |

Storage Arrays ?ﬁi)’g Institute

%@& and Faculty
e

Ethernet Switch o2y | of Actuaries
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Cloud Computing —
Everything must be in the Cloud

Fog Computing:

- Forget taking big data to the cloud and process in the Fog

Cloud !Il i

Core
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Big Data — Why Bother?

And the good news is we have been cured.:

Data

Love

Data

Love

1900 2016

00 1910 1920 1920 1940 1950 1960 1970 1980 1990 2000
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Questions

The views expressed in this [publication/presentation] are those of invited contributors and not necessarily those of the
IFOA. The IFoOA do not endorse any of the views stated, nor any claims or representations made in this
[publication/presentation] and accept no responsibility or liability to any person for loss or damage suffered as a
consequence of their placing reliance upon any view, claim or representation made in this [publication/presentation].

The information and expressions of opinion contained in this publication are not intended to be a comprehensive study,
nor to provide actuarial advice or advice of any nature and should not be treated as a substitute for specific advice
concerning individual situations. On no account may any part of this [publication/presentation] be reproduced without the
written permission of the IFOA [or authors, in the case of non-IFoA research].
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