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'I'he Problem

Mobile users want ubiquitous access to content with
seamless user experience

Operators need innovative last mile solutions
for enabling ubiquitous and ultra-fast access

Content providers and app developers need
lightweight and ultra fast service delivery

Need for seamless user experience for
challenged environments

Need for platforms for enabling local content
generation, distribution and consumption
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Mobile Web in Challenging
Environments

Server Latencies are extremely high (>2-3 secs)

Recursive DNS lookups can be very expensive (>10-15 secs)
Web pages are unnecessarily complex (>100 objects)

Web content comes from several servers (>30)

Can we make mobile web content simple, ultra-lightweight, ultra-
super fast and provide a great user experience?
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GAIUS Networks

Make content ultra-lightweight

Novel mobile app specification language

Lightweight content ad platform

Make content ubiquitous & faster

High performance mobile stack

Scalable edge cloud platform

Highly optimised content diffusion framework
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' GAIUS Networks Ecosystem

~ Global Ad
GAIUS WAN Platform

Local content
Providers

Local content
Providers

Local Ad
Providers

Local Ad
Providers
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' An edge content ecosystem

Enabling a local content and ad exchange market place

Content Provider

o & the GAIUS Ecosystem
Content moves

to the GAIUS <@
Edge platform ‘1
Content is GAIUS Ecosystem
distributed to
GAIUS clients

Content gets approved

App communicates with the local app server + relevant ads are served
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GAIUS App

Lightweight app designed for content consumption and creation

Built on top of the GAIUS
framework

Use new application
specification language

(MAML)

New efficient transport
delivery protocol (ALCC)




Novel Mobile Specification I.anguage
(MAML)

MAML simplifies heavyweight and needlessly complex HTML pages

Daily Mlailcom

ome News Spon TV&Showbi Ith Science Money Video Travel Fashion Finder

Ultra Lightweight

Moment Venus Williams breaks down in tears and storms out of a
Wimbledon press conference as she is asked for the first time
about deadly Florida car crash she is accused of causing

Eliminate recursive
requests

Flat structure

Clients are sent a complete digest of a
web page to optimise content for user
experience
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Example MAM L. pages

Reglons U.S. Polltics  Mon

Entertainment  Tech Sport Travel Style Health Video

North Korea

Oscars hold
emergency meeting

North Korea official: Trump has 'lit
the wick’ of war

Trump creating a second
Ruclear crisls?

Academy to meet Saturday to decide Welnsteln's fate

Ghina flouts North Korea sanctions
crabs.

—w

Ben Affleck apologizes for groping Hilarle Burton
US bombers conduct mock misslle

launches.

Gara Delevingne adds her story to Welnsteln scandal

Why Welnseinwas ot prosecuted over prvious recording
Opinton: The resson he was abie 1o keep gtting away with It How e Kim dynasty has shaped

Actress: Welnsteln got naked and chased me

Around the world Featured cookles

rovised Privacy Pollcy Terms of Service

1SIS banned shops reopen for
business

Hovaring oars claser:to altty Ultimate designs of the future unveiled
Putin gets new dog for birthday Singapore’s top eatery, returns Michelln stars,
wiil shut down

Eminem unlcashes flerce attack on Trump
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7 How Sesame et 1 elping s cop it
»

ANALYSIS Epldemic of lles In the White House

The Amerlcans held amld Turkey standoft
Journalists face prison In Turkey

Sclentists find gold worth $2M In sewage

Take a closer look

Why couples don't want to live
together anymore

China’s most beautiful places

Surreal objects appear In Jungle

ﬁ
Sl 31-year-old who helped elect 3
g = )

Rediscovered da Vincl expected to felch $100M

Why 'rough'Is the latest luxury trend

Tips to avold belng sore after
workouts.

Top storles

Sailors on US warship describe it as
‘floating prison’

ANALYSIS: Trump Just ssued direc threat 1o
free and Independent med

Tense Pentagon meeling preceded Tilerson's
‘moron’ comment

Vegas survivor sues, questions timeline

Rival Palestinian factions announce milestone
agreement

Delta: No way we'll pay 300% tarlff on jels
Spaln threatens Catalonia with direct rule.

Callfornia fires: 23 dead, 500+ missing

Spotiight

Football star becomes first
African Cognac maker

opinion

Garvan Walshe: Is a fudged Brexit
May's best hope?

S U warc Herman: Catalan vote proves
B Spain 5 broken

ra: Erdogan must stop
Picking fghis win iends

Bergen: On Iran deal, Trump
cn\ms anotherfsco ke

. Department of Health & Human Senices

m) National Institutes of Health
Turning Discovery Into Health

Health Information |~ Grants & Funding

September is Pain
Awareness Month
Learn about pan research, actiies and
intatves supported b the NI ain

Consortium,

Lear more»

In the News

Hurricanes Immunotherapy

News & Events

NI Employee Invanet  Sffirectory

Research&Training  Institutes at NIH

Zika Virus Infection Probiotic Preparation

Q

enspanol

About NIH

celtherapy for

s of Heath & Human Services

National Institutes of Health
Turning Discovery Into Hoalth

arants & Funa

September is Pain
Awareness Month

Learm about pain research, actv
Ipliives supporid sy e Fan

Leammore A
Leammore As

In the News

Hurricanes

N Employce ltranct _ Stafl Divectory En

leukemia,

NIH at a Glance

Who We Are
NiH s the nation's medical research agency,

= supporting scientificstudiesthat tun discovery into

== helth.

Funding for Research

NI i the lagest source of funding for medical
research n the world, creating hundred:
thousands o high-qualty jobs.

Training at NIH

the world.

The NIH Director

Francis . Collns, M.D, Ph.D, provides leadership for
the 27 institutes and centers that make up the NIH.

Labs at NIH
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Jobs at NIH

Scientists conduct research on NIH campuses across:
® the Us, as part of our Intramural Research Prograrn.

Featured Resources & Initiatives

215t Century Cures Act

Cancer MoonshotS

FOA approves CAR-Tcellherapy for
0 hiricancs Pockatl soue mpn

NIH at a Glance

Who We Are

e e s ot esearch oy sppons
LElmis St et narm i if "

Funding for Ressarch

e g e of st o iy

Training at NIH

=

The NIH Director

e b

Jobs at NIH

Ui and otnr nsthslons across the US.

‘The BRAIN Initiative Clinical Trials
understanding of the human bran.
Al of Us Research Program Health Information
o other consumer heaith
disease. topics.

Public-Private Initiative to Address the Opioid Crisis

oploid abuse.

Impact of NIH Research

Environmental influences on Child Health Outcomes
Program

Learn about new research to understand environmental Influences on
ealth,

chid heal

Diversity

Nit-supported
ourves.

Learm
program.

Accelerating Medicines Partnership
A

Nondiscrimination Notice and Language Assistance Services

Engish | Espafiol X | Téngligt | @0 Tagalog

Tallano  Deutsch | BAE oot

Pyccmt | el KreyolAyisyen | Frangals  Polski | Portuguds

Comtactus [

NiHHome  EnEspanol | SiteMap

(D witers [ Facebooks (3] YouTube

NoFear Act

NIH..Turning Discovery Into Health®

. Departmentof Halth and Hurman Senvices -

Aot

ing opporiuntes

‘Cancer MoonshotSM

vsovaion and specd dovelopmentof hew ierepies.

The BRAIN Initiative

patin

Clinieal Triale

e Faman b

Allof Us Research Program

Health Information

Public-Private Intiative to Addres

the Opioid Crisis

Impact of NIH Research

Environmental influences on Child Health Outcomes
rogram

roudos leadoraiip fo he 27

s scronshe

s

Diversity

Acoelerating Medicines Partnership

program.

Maedical Research Iitiatives

Nondiscrimination Notice and Language Assistance Services

Engleh  Espoheol  o%%: Ttung Vie:t ST Tagalog

Moo Deutsch  mDve

Comctts Bookmah St mkis G U

NiHome  EnEapahiol SueMap  Vistorinformuton

KreyAAyloyen  FranAfols Polski  Portugui's

SociaMedia & Outresch Twtter ik Facebook ks YouTube
g ek

ity

Fraquenty Asked Ouestons Wb Poicis and Notces

NS Tuming Discovery o HeanA®.




MAML vs Opera Mini and Chrome
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What do users think?

__80¢ Bl fcel similarity |-
X 70t B look similarity |-

™~ 10| II
0 - ™ '

Very Similar Little Not

Similar Similarity Similar




'Lightweight Content-Ad Platform

Enabling a local content and ad exchange market place

Local and Global ad provisioning

Local storage of ads - bandwidth
& energy savings for operator

MAML Edge
and users

Support for feature and
smartphones: ad delivery
through sms, calls and data

Messages etails 0
= S ——

Hi Mark, h Y call to get 4

MOM a uniq : lal off

25 arn 8 4

Ceramic tea sets at your nearest

Teavana store until March 23 —0

OPTOUT at 5258

®@ | Send IVR
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High Performance Mobile Stack

Efficient congestion control for cellular/wireless links

—— Verus as ALCC ~ ----- Legacy TCP Cubic

N
o
L

Upto 1/15 reduction in delay with
the same overall throughput

o

Throughput (Mbps)
=
o

0 50 100 150 200 250 300

--------
......

Delay (ms)
=
o
w
N

Zero-byte protocol overhead

0 50 100 150 200 250 300

Time (sec)
Extremely lightweight and easy to 2000 —— 6
' icati g 1500 S t
integrate to applications e.g. VR sl b |
mobile gaming 8 sk 1 | S B :
0 FTP FTP ALCC T FTP FTP ALCC
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Optimised Content Diffusion

Novel solution for rapid & intelligent diffusion of content from cloud to
edges

Enhance cache hit rate with 8-
minimal bandwidth overhead ... ‘ _-IZ II::II.
@ ‘ CIoudConh'oIIer
Proactively profile popular Clients Edge Caches Internet
pages o
0.8} / oca
Maintains liveness of popular Sosl A7 T ey
E 0.4 . ’,::" : --- Sri Lanka/Legacy
content o S —  Sri Lanka/XCache
0.2 ,;" --- Pakistan/Legacy
",' — Pakistan/XCache
0.0 10 20 30 40 50

Page load time in s
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‘T'hank you!

(Questions?

@.mom



