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B R Citius, Altius, Fortius

(Faster, Higher, Stronger)

September 2016, Scientists in Germany have achieved internet speeds averaging a sustained
1 terabit per second (1 Thps) on an optical fibre network. -> heralding new internet era.

Peta-scale storage within S100K.
Use on demand!
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NARLabs
Research and Education Network

@Y 1ren TaiWan Advanced & REsearch Network

5| commgrme  REETEN
+ 100G Bandwidth %—ﬂ_'
12 regional networks 5 _ _
94 universities & research institutes E nimber o s, % Storage
500 K. users =
 Link with TANet: 4000 schools, 4.5 M. users i ? o otvemrd©

< 20G Bandwidth
w/35 Int'l research networks

NCCU
Taipei & /
Hsinchu S s 10G GHTeAgG ( 3
NCHC : 4
oV, New York
Over 99.99% QavgsrN STARLight 1G Telehouse

> " Network Availability : LA
NSYSU o _é:GE ‘ ‘r‘h ) & Router
| Gonnection 3




L SRREFEES AT S

L FHY
= HPC ~ Cloud -~ loT -~ Big Data -~ Al
= Cyberinfrastructure Applications

 Enablement of following examples
— Virtualized operations & services
— High speed/high frequency trading
— Blockchain
— Deep learning

= Disruptive in almost every industry (4.0)
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HPC impact on Finance Services NAR
=) Intelligent

Multitude of Scenarios Captures both Risks and Returns

Capital Markets Engine Modelling the Economic Building Blocks of Return

m Global real-world scenarios
Range of Compound Growth Rates over 10 Years (in Pounds)
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m Multiple horizons, multi-currency Macroaconomy Percentile
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Sovercign Invest. High Real Cap Cap
Bonds Grade Yield Estate
View of the future by means of probabilities, not point forecasts
Typically 10,000+ scenarios are needed for reliable outcomes such as converged Aot Docermbr 1, 2014 . .
prices and risk sensitivities and accurate measurement of tail risks Bt ks gt periomae v et o1 oA o v o range o ur 1, Source: Erik Vynckler
Source: AB

Computationally Intensive Monte Carlo Simulation in Finance Regulations on Capital, Derivatives and Trading
Often Embarrassingly Parallel Affecting Corporate Banks, Investment Banks, Pension Funds, Hedge Funds ...

CRR/CRD IV

OTC Derivatives capital costs: Completed
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Leverage constraint

NSFR Pillar 1: Valuation and risk-based capital requirements

Pillar 2: Governance and risk management requirements,

Eggm requirement Pillar 3: Supervisory reporting and public disclosure.
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Trade Reporting: Completed
Mandatory clearing: Completed
Mandatory Execution: Completed
Margining Reguirements: TBC

Trade Reporting: Completed
Mandatory clearing: anticipated February-April 2016
Margining requirements: phase in from Dec 2015 to Dec 2019

b f'

/ ] >
’ : MiFID Il / MiFIR

Entrenched method for modelling financial risks and deriving metrics, such as
" 5 1) T 1 Market structure, execution venues, trading transparency
option pricing, risk sensitivities and Value @ Risk requirements: anticipated January 2017




NARLabs

~ Where do you expect Al/machine learning
technology to be introduced in your organisation
In the next three ye ars? Source: Baker & McKenzie

_ . _ Investment
Risk Financial /portfolio

assessment analysis/research management Trading

49% 45% 37% 33%

Senior It is not being Regulation
management introduced and compliance
—_— —_— _— KYC and Credit
5% Anti-Money approval

Laundering Processes

2% 29% 29%

Darren Sibson & Francesca Rizzo, June 2016



Enable “Fintech”
= connected & smarter

NARLabs

Emerging Payment Rails .
Insurance Disaggregation

Niche,
Specialized
_Products

Cashless World “‘ Coanlctltdlniur-nco

Straregic Role ~
of Data
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Smarter, Faster
Machines

Streamlined
Infrastructure
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Intermediation

Source: WEFreport: “The Future of Financial Services”

. Secure
¥ Messaging v
» Sender Recipient « i
Sender . Bk Bank  » Recipient
/ T #
L ACH / <
FX Intermediary —
Market
lllustrative Distributed Payment Network
Sender Recipient
Decentralised System / Ledger
—* Mobile Mone i
Sender > on. atolco) Y > Recipient
Sender » P2P Transfer Recipient
Local | Local
Account Batch (Net) Account

Flow of Funds Transfer Request / authorisation




NAR
How Smart, Connected Products are Transforming Competition

From Passive, Generative to Intuitive
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ClOUd, Blg Data & l0T: New Economics Opportunity

5%
IDC

Analyze the Future

BUSINESS PROCESS

BIG DATA ECOSYSTEM : FROM DATA TO DECISIONS

0

DATA CREATION DATA ACQUISITION INFO PROCESSING

A

Access-Anywhere

»

[—=+]
Shared Nothing

(A

_‘,

‘ Data Exploration

|
®

Machine and Sensors < Scale-out Storage + SSD Anal mics Services
O - ' o,
= . ON-DEMAND N
E w e Converged o Contextualized Data Context-Aware
Geolocation _ Infrastructure P |_|_'| Business Applications
DEEP INSIGHT
MPP + In-Memory Mod I. /.S e .
Transaction and < Compute odeling 7 scenarios
m
Usage Logs 5 'k : m Location-Based
e} . Seryices
. 2 Hi-Speed / - Forecasting bUSH
; Resiliency
Mobile Apps Data iiE Networking — Alert and Respond
g Non-relational et
< DWH 5 —~— Ot!.
Email and Messaging g m‘ D) Stream Processing
m Hadoo REAL-TIME Il =\ Workflow and
iii 2 ‘ P EVENTS \.’ InteractiQQAutomation
Relationships and Cloud Event Manaoement EMBEDDED E
Social Influence g | Smart devices
and systems
SYSTEMS INTEGRATION OBJECTIVES DELIVERY MODELS

9

INVA




NARLabs

Internet of Things Ecosystem
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THE loT ECOSYSTEM MARKET OPPORTUNITY
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MODULES/ CONNECTIVITY
DEVICES

PLATFORMS AFPLICATIONS

I Tech titans, manufacturing midgets 2
Company valuations*, $bn

US technology firms
0 100 200 300 400 500 600

Apple

Google

Microsoft

Amazon

Facebook

German manufacturing firms
0 100 200 300 400 500 600

Daimler

Siemens

BMW

Volkswagen

Continental

ThyssenKrupp

Source: Thomson Reuters *At November 17th 2015

Economist.com

Source: IDC & Economist




NARLabs
Research and Education Network

QA GuITEN TaiWan Advanced & REsearch Network
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Intelligent Development & Industrial Applications

Core Technolgy User Interface Intelligent
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National Infrastructure for Al Computing
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Tentative Capacity: 13 Pflops, 160 Pbytes
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\Thank You !
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