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Agenda

What is on-demand networking?
What did we accomplish together?
What are some potential impacts?

What else could somebody do?
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Lumen Cloud Connect (without on-demand)
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On-demand networking
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Cost-effective connection in minutes
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160K

fiber-enabled,
on-net buildings

Lumen Dynamic
Connections and
Global Connectivity 2.200

third-party
data centers

Linking data center and cloud

environments in real time for a

fast, secure, and flexible connection.

~30G

connection
speeds

— ®
aW% © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved. I_ U l l | il N



On-demand networking for Busch Stadium
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onnections Portal

LUMeN Control Center EID 11120759 ~ dycondemo v/

EXPLORELUMEN | HELP | CONTACT US

Ethernet Connection Details Connection Summary

From Connection Type

e Connection Name * _
Amazon Web Services (/

WS) - Hosted Connections

Relnvent ___ Fox Sports - AWS - Lumen MY LOCATIONS To Connection Type

My Locations

From Location

e From Connection Type * To Connection Type *
ook g 3L HC - US East (N. Virginia) - Reston 100G

Simple’ Amaz eb Servic!

AWS) - Hosted Connections v My Locations e To Location

. e o = 4G/KGFN/002810/LVLC - 14901 FAA BLVD FOR...
straightforward pricing
AWS Account ID * (@) To Location * (@) 5-CLASDEGY
. . . " - - -
Dyna l I I I C CO n n ectlons IS " I— 046086475594 v AG/KGFN/002810/LVLC - 14901 FAA BLVYD FOR. v Connection Name
onitoring

Relnvent ___ Fox Sports - AWS - Lumen

available with true pay-as-

Billing Method

& From Location * @ Ce-Vlan * Hourly
you-go hourly or monthly I3 HC - US East (N. Virginia) - Reston 100G v a0 v Class of Service
pricing — for ultimate 5 Dediaied
. o o . Bandwidth Price

uppor cen " =

efficiency and control. E Biling ethod * @ S 2 Gops sasscan 15

(>4 rs)
w Monthly Hourly | Basic Enhanced Dedicated |
Shop
mit" | understand that | am placing an

Select Bandwidth * er for I\ e service:

listed; agree to the terms &

tained in or referenced in the

Bandwidth Up to 240 Hours Over 240 Hours
QOrder; and confirm that | am authorized to make
requests on behalf of and bind my company to the
10 Mbps $0.56 $019 pERE
Cancel ‘
20 Mbps $0.75 $025

@  Chat with an Expert
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Connect in minutes

Customers can create
and delete their own
connections to cloud
providers in minutes
using Lumen'’s self-
service portal.



AWS Direct Connect Console

8Ws 2 Sevices | Q Search [Option+S] B 4& (@ Gobalv  Administrator/stattone-Isengard @ 4095-3179-3421 ¥

Direct Connect

AWS Direct Connect Virtual interfaces

Connections

Virtual interfaces (2)

Q

LAGs

Direct t gat
irect Connect gateways D A Name Region Connection ID VLAN Type State

Virtual private gateways

dxvif-ffgj5fhf vyvx-vpelwdc1-vlan105-aws-red us-east-1 dxcon-ffikd9zh 105 private @ available

Transit gateways

dxvif-fhéprkqg vyvx-vpe2dall-vlan105-aws-blue us-east-1 dxcon-fgwomhbe 105 private @ available

Accept Connection

Dynamic Connections show
up as virtual interfaces in
AWS Console. Accept
routes and advertise VPC
routes over the DX
connection.

Feedback  Looking for language selection? Find it in the new Unified Settings [ ©2022, Amazon Web Services, Inc. or its affiliates.  Privacy  Terms  Cookie preferences
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Ready for Production

Your on-premises
network is now routed
with the cloud network
privately.




H0) @YsTe] g

MORE 4K HDR PRODUCTION AND DISTRIBUTION THAN ANY OTHER US SPORTS NETWORK

FOX Sports produced over 1,500 live events and
over 4,000 hours of live programming in 2021

> 500+ college sports

> 250+ soccer events — MLS, Gold Cup, and US National Team
> 200+ horse racing

> 100+ each of MLB, NFL, and NASCAR

> Bowling, boxing, and fishing round out our coverage

> Over 50 hrs of live studio programming per week

We distribute live events online as both PPV and free via
FOXSports.com, FOXNOW, BTN.com, and the BIG EAST
DIGITAL NETWORK

— ®
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Designing a live sports use case

EVENT

CAMERAS 64 61 39 28 2

REPLAY 78 82 68 70 38
590 525 270 114 /8

Crew works Crew will have Show is built
28+ days worked the last and ready to go Al
Yyto99  istributed

: 18 weekends in less than :
averaging from site

14 hrs per day together 12 hrs

ITEMS OF NOTE ~ 20* robotic straight,
cameras

38
12
28

Start to
finish in
10 hrs




A cloud reality

AWS EAST

BUSCH STADIUM

WESTPORT, CT

WEST MILFORD, NJ

RALEIGH, NC

LOS ANGELES, CA
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The umen Network
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On-Prem 10RU Case
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*Fox Sports uses 5:1 JPEG-XS Compression. At 720p this is 300Mbps per signal.

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N7



On-Prem 10RU Case
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Live Signal Path
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Replay
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Graphics
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Viz Graphics

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N7



AWS Engineering

Kit

Mobile
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Aug 27, 2022 - Aug 27, 2022 Daily v I Bar

Group by: m Linked Account Region Instance Type Usage Type Resource Cost Category + Tag =~ APl Operation More ~

Costs (% in thousands)

2.0

Aug-27

Il Elemental MediaConnect EC2-Instances Elemental MediaLive Direct Connect [ Fsx Others

To see usage data, filter by "Usage Type” or “Usage Type Group” filters with matching units {(e.g., hours).

Download CSV

Service Aug-27 Service Total

Total cost ($) 4,661.86 4,661.86
Elemental MediaCo... ($) 2,160.20 2,160.20
EC2-Instances ($) 1,859.48 1,859.48
Elemental MediaLive ($) 378.02 378.02
Direct Connect (§) 96.90 96.90

FSx ($) 72.58 72.58
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Aug 27, 2022 - Aug 27, 2022 Daily ~ Il Bar ~

Gmuphy: Service Linked Account Region Usage Type Resource CostCategory * Tag~ APl Operation More ~

Costs ($ in thousands)
3.0

Aug-27

Il No Instance Type*** g5.48xlarge c5n.18xlarge c5n.9xlarge [l g4dn.8xlarge Others

To see usage data, filter by "Usage Type" or “Usage Type Group” filters with matching units (e.g., hours).

Download CSV
Instance Type Aug-27 Instance Type Total
Total cost ($) 4,661.86 4,661.86
g5.48xlarge (£) 602.88 602.88
c5n.18xlarge (3) 279.94 279.94
c5n.9xlarge ($) 266.11 266.11
g4dn.8xlarge (%) 175.10 175.10
g4dn.4xlarge ($) 168.58 168.58

g4dn.12xlarge ($) 146.88 146.88
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What's Next for Live TV Production?

- Automation/API
Highly available design patterns
Even higher quality video
Greater technology availability
Lower carbon footprint

More content production capacity
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Lumen’'s metro edge enables asse
inteqgrati data c
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Ability to easily and securely draw on
data across multiple sites for ops

Data collection and Securing and
compute on a single segmenting the data

UCPE on UCPE via Zero Trust optimization, detection, and
- prediction.

Sensors and
actuators
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and safety
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Enabling secure data collection and analysis for the

power generation of the future through IoT/OT sensors,
Zero Trust, and low-latency computing
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Using AR and VR to collaborate between other healthcare

H e a lt h ca re workers/tools/patients, diagnosis and operations efficiencies
are realized

Abnormal Tissue
Discovered - T2

loT-enabled VR and software Edgeand 56 | Ability to quickly collaborat
oT-enable - ility to quickly collaborate
Integrated visual O FETEHE connectivity for and diagnose patient conditions

medical - : . . .
devices telemetry COlladIDi:;?qt(')‘;i'la”d remote rendering in an immersive, real-time way




Through the power of the Lumen Edge platform and

o @
St u d I O Sess I O n s T-Mobile's 5G partnership, customers can now experience
studio-quality collaboration across geo-disperse distances

P
4 PYrrrrerees 2 B
:::""""' v - Y b d
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""""." Yy N o outer an s

::: ::: 44 g Enabling real-time music collaboration, live
4 4 4 4 0. 0.8 00 o/

v ; , recording, and broadcasting across geographic
e S » N distances by using the Outerbands application and
dddddd M= = & Lumen Edge to resolve latency impacts to the service.
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G Music collaboration service
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Edge Compute
Game servers running on
Lumen Edge network

5G Infrastructure

((( ;‘) Scaling real-time

- & broadcasting on devices
o = — N £ through the Lumen and T-

Mobile partnership to offer
Reduced greater sync/collaboration

Outerbands latency with Single—plgtform ) Seamless ll.ve cpllaboratl_on
powered by Lumen Edae and multi-cloud ] and recording, in sync with
TikiLIVE = capable musicians across the US LUMEN

Compute



Questions?
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Thank you!

[waeres] Please complete the session
T8

survey in the mobile app
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