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About SUNeVision ra
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Strong Financial Owner-Operator Endorsed by
Background Model the Best
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Largest Carrier-Neutral Data Centre ré
Service Provider in Hong Kong
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Internet Data Centre — Connecting the World r‘;

sunévision

200+

Telcos, ISP,
Cloud Providers

12,000+

Cross-connect

Covering Major
BELT AND ROAD

Countries
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Peering World & Cloud Gateway by ISP/ OTT? r‘;

sunévision

’;I{ Peering World d» cloud Gateway
CHALLENGES 7 CHALLENGES 7
I‘ BENEFITS l‘ BENEFITS BGP Policy
get?
Secure Cloud
Network Connectivity

m Private or Public
Resilience? eermg
Network Cost Saving in

Performance Multi-Home Cloud Usage Multi-Cloyq
lssues? Envnronment’?
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What's happening in an Internet Data Centre? ri

sunevision

How can.an
Internet Data Centre help ?
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Journey to Peering World

WAN Link Small Portion of IP Gravit WAN Link Mainly
Mainly by Traffic through Growthy by Free Peering
Paid IP Transit Free Peering and CDN
Completely IP Amateur Peering IP Transit Seller
Transit Buyer || Peering Player Challenger or CDN Owner
- Expensive bandwidth . Where is our traffic » Costly backbone . Peerin_g policy _
* No room for traffic going? * Multi-home traffic? E)Rpeesrtlglcted, Selective,
growth * How TUCh traffic in + Quality Assurance
e Poor customer place? (Bandwidth consuming
experience » Overseas PoP for Far- & latency sensitive
End peering? traffic)?
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Internet without Peering in the Past

WAN Link

mainly by
Paid IP Transit

Completely IP
Transit Buyer

» Expensive bandwidth

* No room for traffic growth

 Poor customer experience
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Tier-1 Tier-1
Transit (Telco) 1 Transit (Telco) 2

Internet Users
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Incentives & Motivations for Peering r5

Lower
Transit Costs

Mainland China

(South) >100
Mainland China

(North) >60
Taiwan >20

Intra-Asia Pacific >10

US / Europe >5
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Lower Latency, Burstable Traffic
Better Performance Capability
Volatile traffic pattern of
Video /
Cloud /

RTD >200ms RTD >40ms
Patch Download

Marketing Benefits / Further CDN Collaboration

« OTT /ISP Marketing Promotion (e.g. Video-on-Demand
collaborations)
» Edge Node / CDN Collaborations
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Journey to Peering World

o
sunévision

Small Portion of

Traffic through
Free Peering

Amateur
Peering Player

* Where is our traffic
going?

« How much traffic in
place?

» Overseas PoP for Far-
End peering?
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Journey to Peering World r‘;

sunévision

Global Telco 1 Global Telco 2

NetﬂmmSoaaENetworks td 150
<OFR Facetiock Netfl IX“‘gﬁéaﬁo"g,*

TR SO eloud”
@1:'-: mnlvaulu

3
OTT_..M... dnetworkin
Uilglhy Tubeseon et o Llnke =

Traffic Kept Growing [ | |SP - ISP ISP - OTT

High-bandwidth Peering Consideration Peering Consideration

Consuming Applications _
« Balanced In/Out Traffic « OTT Popularity
e CostIncrease  Hit Ratio

« Performance Degrade * Local /Remote Peering - Bandwidth Consuming Or
Or Mid-point Peering Latency Sensitive
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Journey to Peering World

PoP Set up

@2018 SUNeVision Holdings Ltd. All rights reserved.

Internet Transit Service

[&

[

sunévision

W ISPA.

Costs of Peerin
1) Trans|
2) Colocation

€

3) Equipmen

T ®

4) Peering Fees

Internet Transit Service
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Global
Internet
other destinations
Transit
ISP
other destinations
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Considerations before Peering ra

sunevision

Cost of Peerin : , ,
g Internet Exchange Point [_— $/mbps Peering vs Transit
Router
Point of

Presence Router
] pubic Peer
ransport Fees Peering [~ | Router

: Switch
(into the IX) /' e
IX Public Router
Peering Port Fees
. . Peer
Colocation Peering Fees Router Cost of Peering
Rack Space
Power

Peering Break Even Point
Unit Peering Cost = Price of Transit

Effective Peering Bandwidth

SEEIERRES 1. Transport Fees —

N OT 2. Colocation Fees o~

F R E E 3. Routing Equipment
4. Peering Fees (Port, membership, etc.)

Transit Price
—
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Journey to Peering World — Peering Locator ré

sunevision

Peering Start up Traffic Ramp Up Peering Scale up

» Unknown Traffic / Quality Information  Traffic / Quality Information well understood
« Difficult decision to change from Transit to Peering ¢ Decision between Public and Private Peering

PUBLIC PEERING PRIVATE PEERING
» To manage peering session in a more  Traffic growth made it financially justified
flexible way L .
» Better Network monitoring and Traffic
» To enjoy the Aggregation Benefits Management for trouble-shooting
» To determine / stimulate the volume of » Higher Availability and Reliability

peering traffic to minimize the peering risk

14
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Journey to Peering World ré

sunévision

IP Gravity

Growth

Peering
Challenger

» Costly backbone
* Multi-home traffic?

* Quality Assurance
(Bandwidth consuming &
latency sensitive traffic)?
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Journey to Peering World

sunévision

Global Telco 2

Global Telco 1

PPV astidens
email med a psychology
Skype

Netflix
OER
Netfhx-mScua\ Networks OeFaceboak -

mmragg%qokNé‘t Xt
1 n connected JIE‘vlle

B0 F Ran 2 Sk Eloud::
> Netflix L Snapchat
' HPVHuI

" Cloud s B OTF N
ounblnubl'!luﬂ‘fsmem Lmked e

s

OTT Local PoP
for both ISP-A
and ISP-B

IP Gravity due to Better Customers’ Experience Possible Solutions

1. Backbone Cost Increase | f
2. Backbone Resilience Needs ) _Il__ocf? PoP for (.ZDNBSet up
3. Complexity in Traffic Management ) Grr%ulg ire g?/rzggﬂc(at?/olrﬁ)e '

e Multi-Home issue (Paid Transit Versus Peering Link)
¢ Multiple VLAN during Peering Upgrade
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Journey to Peering World

WAN Link mainly

by Free Peering
and CDN

IP Transit Seller
or CDN Owner
» Peering policy

(Restricted, Selective,
Open)
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Explosive growth in Cloud Adoption

— . sunevision
for Digital Transformation
The Rapid Growth of Cloud Computing, 2015 - 2020
Worldwide Spending on Public Cloud Computing, 2015 — 2020 ($B) 2162
Average Compound Growth Rate, YE2015 — YE2020, 19% 25 |
IT Spending Average Compound Growth Rate 31
YE2015-YE2020, 3%
5117
599 '
582
567
Source:
. IDC, 2016
2015 2016 2017 2018 2019 2020

@2018 SUNeVision Holdings Ltd. All rights reserved. Proprietary Information for Restricted Use Only 18



Cloud Adoption comparison between US & Asia rd

sunévisi

f
“t
on
PR ?
What are your organization's cloud deployment plan” In the US

Planning to do it

. :
within 12 months Almost all Enterprises

have cloud

deployment strategy

Planning to do it

within 1-3 years « Significant number of
the enterprises are
running their
applications on cloud

environment

Sample of 925 IT executives in the US
Source: IDG, 2016
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Cloud Adoption comparison between US & Asia r‘;

sunévision

What are your organization's cloud deployment plan?

In Asia
Limited Cloud « Much slower adoption
Aware of cloud Adoption « Quite a portion of

but not having pl enterprises have no

plan to adopt cloud

Cloud adoption
In Asia is lagging

It as

behind US
What iIs the hurdle?

Sample of 65 IT executives in the HK & SG
Source: Workday & ServiceNow, 2016
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Journey to Cloud Gateway

Internet Access
> @ <

INDIRECT Internet

_ |
sunévision

Single-cloud-
connectivity
Provider

Cloud
= a Exchange

FIOvider Pay-as-you-go bandwidth - C I ou d

IS It easy to
Implement?

)
e
L
2]
)
o
Z
L

Direct Physical Connect

@2018 SUNeVision Holdings Ltd. All rights reserved. Proprietary Information for Restricted Use Only 21



Typical Direct Cloud Connect Approach

Value-Added
AWS Services
Managed security
Google Dgr;'sﬂgﬁs
® Exchanges IEM SoftLayer
o Others AFP"“;E&
‘é_ iy Interconnection > mF in' itnnlm I'Ingl and
@ reporting
= Ethernet WAN
w Office 365 | WAN optimization

and acceleration

0

Salesforce

Blue Jeans Others
Box

Others

Source: Gartner (March 2016)
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Journey to Cloud Gateway
for ISP support to End-Customers

On-premise
Deployment

Minimal Cloud

Adoption

Partial Migration
to Cloud

|
sunévision

Hybrid Cloud
Deployment

Traditional MPLS
Deployment

Farm deployment by
Customers

« Backbone for
connecting Customers’
Sites

* Network service is
clearly demarcated

* Independent Server .

Connectivity
over Internet
to Cloud

Network performance
Assurance

Bandwidth enough to
Cloud Service Providers?

Private / Public Peering
to the Cloud?

Single Cloud
Gateway or
Multiple Cloud

Long Migration Period

» Single / Multiple VPC
connections

Customers’ Own
Peering Policy

IP Address allocations /
Handling

Single Cloud
Gateway or
Multiple Cloud

Traffic Routing Control
among Multiple Cloud

Total Solution Support
by ISP

System / Network
Integration Works

@2018 SUNeVision Holdings Ltd. All rights reserved.
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Typical Enterprise Network Deployment

On-premise

Deployment

Traditional MPLS
Deployment

» Independent Server
Farm deployment by
Customers

» Backbone for
connecting
Customers’ Sites

* Network service is
clearly demarcated

@2018 SUNeVision Holdings Ltd. All rights reserved.

sun

Metwark
Cperation
Canler

Service
Provider

Network Requirements

e VPLS/MPLS Deployment
* Spoke-and-Hub / Fully Meshed
» Highly scalable and Class-Of-Service expected
* Point-to-Point / Point-to-Multi-point Connection
* Clear Demarcation between Network and Server Farm

Proprietary Information for Restricted Use Only
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Journey to Cloud Gateway
for ISP support to End-Customers

Minimal Cloud

Adoption

Connectivity
over Internet
to Cloud

Network performance
Assurance

Bandwidth enough to
Cloud Service Providers?

Private / Public Peering
to the Cloud?

@2018 SUNeVision Holdings Ltd. All rights reserved.
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Connectivity at Cloud service ré

sunevision

(VPN over Internet Access)

.

* Network / Server Farm is still independent
with each other.

&
(\‘(lO‘Ud Virtual Private Cloud X
/ 10.10.10/24 \

B30

@’? @5

Cloud Computing

Zone A

S
o

Cloud Computing

\ Geographic location

@2018 SUNeVision Holdings Ltd. All rights reserved.

e » Does the ISP have sufficient / resilient
s Peering link with the cloud service
provider?

P
Static route 10.10.10.0/24 point to VPN

* What if something goes wrong in between
ISP and the cloud service provider?

» Customers should have their own Peering
Policy, somehow any trouble will be
attributed to ISP.

More Demanding in turning up Peering / NNI Link
between ISP and Cloud Players
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Journey to Cloud Gateway
for ISP support to End-Customers

|
sunévision

Partial Migration Hybrid Cloud

to Cloud Deployment
Single Cloud Single Cloud
Gateway or Gateway or

Multiple Cloud Multiple Cloud
* Long Migration Period » Traffic Routing Control
- Single / Multiple VPC among Multiple Cloud

connections » Total Solution Support by
ISP

» Customers’ Own Peering
Policy » System / Network

* |P Address allocations / Integration Works

Handling
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Dominant Deployment Model
Hybrid Cloud + Colocation

Ssunevisio

=

Driving Force for
_ Hybrid Cloud + Colocation
CO I Ocatl on * Long Migration Period due to Technology

Refreshment Cycle, i.e. Stringent
Connectivity Requirement, e.g. Latency,
Packet Loss, etc.

I * Full migration to cloud is not acceptable,
because sensitive / privacy data MUST be
kept on-premise.

Hy b [l d CI ou d * Ordinance / Regulatory compliance for

data kept locally.
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Connectivity at Cloud Service ra

sunevision

VPN Transform into Dedicated Connection

-~ ~

r —\l r Destination Target Propagated
( clouv Wirtual Private Cloud {.@ Virtual Private Claud \ 102 168 168.0/24 laesl
N / 10.10.10/24 \ 10.10.10/24 200 vow-2
Destination Target .
g - - 10.10.10.0/24 Tocal " -
0.0.00/0 VEW-1
|
Static L 10.10.10.0/24 point ta VAN

[ Cloud Computing J N 1
\ Geographic location / K Geographic location /

Site-to-site VPN Dedicated Connection

* End-Customers forms VPN tunnel over » End-Customers requires Direct / Dedicated
Internet. Connection to Cloud.

» Speed and Latency requirement is  Total solution on End-to-End Connectivity,
stringent including the failover design, expected.
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How can a Regional ISP survive from this model? ra

sunevision

Hybrid Cloud + Colocation + Long-haul Connectivity

Typical Use Case By Regional ISP

* More Secure and Reliable Cloud Connections
[From Home Country]

» Economy Solution for Multi-Cloud Connectivity
[Cost savings in Long-haul Connectivity]

Value Proposition

» Connectivity Provider

» 1-Stop-Solution at 2 Cloud across geo-locations
» Multiple Cloud Connectivity

Areas to be covered by ISP

1.Enterprise On-Premise Connections
To support transacting requirement between On-premise
node to Cloud

2.Cross-Regional VPC Peering
To support transacting application or large set of
computing data in between two Virtual Cloud Networks

@2018 SUNeVision Holdings Ltd. All rights reserved. Proprietary Information for Restricted Use Only
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How can a Regional ISP survive from this model?

[

sunevision

Hybrid Cloud + Colocation + Long-haul Connectivity

» Enterprise On-Premise Connections
To support transacting requirement
between On-premise node to Cloud

[ — \\l Areas to be covered by ISP
|
|

— — — = ——— —

Colocation Site for Enterprise Node

» Latency sensitive and high usage
workloads can be accommodated

» Less expensive and More Robustness
Cross-border Solution

-

CorloctoninReoralTelecom s » Less Expensive DIA Service is enough

 More Robustness Solution

@2018 SUNeVision Holdings Ltd. All rights reserved. Proprietary Information for Restricted Use Only
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How can a Regional ISP survive from this model? ra

sunevision

Hybrid Cloud + Colocation + Long-haul Connectivity

No guarantee in SLA on
VPC Peering botween [N . Areasto becovered by ISP

Two Cloud providers

» Cross-Regional VPC Peering
To support transacting application or
large set of computing data in between
two Virtual Cloud Networks

VPC Peering within ISP Own Network
* PoP at Regional Hubs

» Backbone deployed from Home Country
to Regional Hubs

Full Control and I

Transparency in Traffic * Full Control in Network Path and
Management by ISP Performance

« Transparency to End-Customers
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Internet Data Centre is the Key ri

sunevision

Support Journey To Peering World And Cloud Gateway

Capacity Sales
& Purchase

Internet
Peering

Cloud Service
Access
Internet Data Centre
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Internet Data Centre Ecosystem r‘;

sunévision

Sales & Purchase
Act|V|t|eS

Peering Activities
Cloud Access
aActivitieS @
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Typical Deployment Model )

Hyb”d Cloud + Colocation sunfvision

—— MEGA Campus — PoP

ScNeE 7 I \ultiple

EXCHANGE
T Connections

Supported by
MEGA Connect

e Multi Cloud Vendors
e Direct Connect

» Connecting With Major
ISPs / Upstream Carriers
e Connect To IAIX

SOF TLAYER
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CLOUD PEERING
* Transform from to IP Transit / CDN Seller * Overcome Geographical Hurdles in Asia

e Use Online Tools to Locate Peering Partners Pacific

j » Leverage Network Density Hub

|
vd : )

C —
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Thank You

LinkedIn / SUNeVision

www.SUNeVision.com
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