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Internet2 Members & Community
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« 347 Higher Education Members
« 27 Affiliate Members

+ 34 Federal Affiliate Members

* 46 R&E Network Members

* 63 Industry Members

* 100+ Countries & Connections
» 80,000+ Community Anchor

Institutions

internet2.edu [2] I @internets



INTERNET2 & REGIONAL RESEARCH & EDUCATION NETWORKS (REN)
IN THE UNITED STATES
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INTERNET.

PEER EXCHANGE RAPID PRIVATE INTERCONNECT
LAYER 1 SERVICE
Provides institutions with Allows Internet2 connectors to present
Point-to-point 10, 100 & 400G links access to commercial peers across the themselves for private peering at
and flexible grid ’spectrum to national footprint. selected national peering locations.
support private network needs.
R&E
Provides institutions with
LAYER 2 SERVICE access to each other across the
national footprint.
Effective and efficient wide area

100 gigabit Ethernet technology.

CLOUD CONNECT GLOBAL DDoS PROTECTION
Uses regional’s infrastructure in Our cloud-based, volumetric DDoS

LAYER 3 SERVICE conjunction with the Internet2 mitigation service was procured on
Network to reach cloud resources. behalf of the community.

For IP network and peer exchange
needs.



Cloud Connectivity Methods

3.

Public Internet: Using the Internet as transport to the cloud is one of the quickest ways to
connect from on-premises to the cloud. Connectivity is secured with an overlay technology like
IPsec VPN or SD-WAN service and can be turned up within minutes. The supporting service
that Internet2 offers is 12 Peer Exchange (12PX).

Cloud Exchange: Cloud partners offer software-defined interconnection platforms that allow
organizations to quickly establish private connections to multiple cloud providers. These services
are often referred to as Hosted or Partner services by the cloud service providers. The
comparable service that Internet2 offers is 12 Cloud Connect (12CC).

Direct Interconnect: Private, direct connection between your on-premises network and the
cloud provider's network. This type of connectivity typically requires your network presence at a
Colocation facility or IP transport service to reach the cloud provider. The comparable service
that Internet2 offers is 12 Rapid Private Interconnect (I2RPI).

Internet2 2025 Community Exchange




Building Blocks of Cloud Connectivity aws

@ 1.~ INTERNET2 PEER EXCHANGE A

Use of the community’s existing 3.6Tbps of peering capabilities to the
major cloud providers for advanced access to cloud SaaS services
(e.g. Zoom or Office 365)

2. INTERNET2 CLOUD CONNECT

Enabling the Internet2 and regional infrastructure to offer shared Google Cloud
“direct-connect” private Layer 2 and Layer 3 access to Microsoft,

Amazon, Oracle and Google cloud platforms up to 5Gbps at no

additional fee (Cloud provider fees apply)

3. -~ INTERNET2 RAPID PRIVATE INTERCONNECT Fasr comec
Private 10G and 100G interconnections at major peering points at EEE—

low annual rates. Leverages current investment in local and
national infrastructure to reach cloud providers, for dedicated
access or improved resiliency. May be used to connect to any
provider located at the peering point

internet2.edu [6] 3 @internet2



VPN Tunnels

AWS Cloud

Campus Router / FW m Region 1
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VPC Private

Router / FW
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VPN
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VPNn
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Azure
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Virtual Network
Gateway
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Internet2 Peering Exchange (12PX)

12PX PNI Capacity by Peer/POP (Gb/s)

peer ASHB NEWY2 NEWY32 EQCH DALL3 DENV LOSA2 SANJ SEAT Total

Akamai [ 100 | 100 | [ 100 [ 100 R 100 f 100 ] 100 | 700
Amazon Peering m m 20 m 800
Apple [ 100 | 100 | [ 100 | 100 S 100 [ 100 | 00| 700
Backblaze m m

Charter Communications 20 10 10 i 40

China Telecom 10

10
10

Cox Communications 10

CrashPlan 20

DropBox m 10 20
Edgio - EdgeCast EEZE | 4 20 20
Edgio - Limelight EX Pz Ea
Facebook Inc m 20 m 40 m
X
[ 100 |

N
o

Kajeet 10 10
Kentik 10 10
Netfiix Inc. 20 20 K 10 20 | 10 |
Rackspace 10 10
ServiceNow 10

Time Warner Cable 10 20 10 [ 100 |

Twitch

Zoom Video Communications 10 0 20

1

=
EHEH y

12PX Public Exchange Capacity (Gb/s)

provider
Equinix
NYIX
CoreSite
DE-CIX
Seattle Internet Exchange

Total

ASHB NEWY2 NEWY32 EQCH DALL3 LOSA2 SANJ SEAT  Total

INTERNET.



Internet2 Nationwide Network: A secure, stable and trusted network for R&E

Network Infrastructure Topology ‘ September 2025

INTERNET. This map represents all 50 states and five major territories of the U.S. The Internet2 network infrastructure
extends across the contiguous U.S. and, through a global fabric of research and education networks and
exchange points, interconnects with locations in Alaska, Hawaii, Guam, Puerto Rico, and 100+ countries worldwide.
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Leveraging R&E Networks for Direct Cloud Connections

Internet2 Cloud Connect e

I ! CC ' \ ORACLE
Fast Connect
K-12 3
B Google Cloud
. aws

LIBRARY | CAMPUS B Microsoft 72
|l 2 /c € MASS IX Dgx |
memimx A0 e 4 3
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| ( NETFLIX servicenow
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GOVERNMENT
REN members can REN members can use Cloud Available to REN
connect at Layer 2 or Connect with up to 5Gbps members today at no
Layer 3 connections to Amazon Direct additional fee
Connect, Google Cloud Partner

Interconnect, Microsoft Azure
Express Route or Oracle
FastConnect services



Layer 2 Connection Option

Internet2 Cloud Connect

12CC
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Layer 3 Connection Option

Internet2 Cloud Connect -

12CC
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Flexible Connections to Any Provider

Internet2 Rapid Private Interconnect
Available through Network Connectors for an additional fee

- Connect at Layer 2 or Layer 3

- Private 10G dedicated connections to Amazon Direct Connect, Google Cloud Interconnect, Microsoft
Azure ExpressRoute, or Oracle Fast Connect services

- Private 10G dedicated connections to ANY service provider at major peering points

Member Regional

Cross Connect
N etwork ............ Network .




Multi-cloud

Internet2 12CC
L3 Routing Instance

Campus
KeystoneREN

Router / FW

Router / FW

AWS Direct
Connect

AWS Direct
Connect

................................

Third Party
Cloud



Cloud Connectivity Diagram

R&E Network Cloud Connectivity

12PX
00 /
09150 T
°_° 00 @
[] q) T Regional — T — Internet2 XC l2cC
Member
\ XC

\‘ 12RPI
| N%T@
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Nationwide Connectivity

Internet2 Rapid Private Interconnect

I2RPI can be used to
provide private direct

connectivity to any i T

provider. L
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Why, How, And When To Use 12CC

* Boost Network Performance
« Architect for Resiliency

* Simplify Connectivity

* Better Supportability
 Reduce Cost



Let’s Talk Cost

MPLS Transport

Campus RTR-1

Campus RTR-2

1000 Mbps

1000 Mbps

CloudPort-1

NV YV

CloudPort-2

MegaPort AWS

1000 Mbps

1000 Mbps

CloudRouter-1 AWS-1

—3|— 1000 Mbps

CloudRouter-2 AWS-2



Real World Example

MPLS Transport

Campus RTR-1

—)I(— 1000 Mbps

—)I(— 1000 Mbps

Campus RTR-2

$

CloudPort-1

>
L~
™
v

CloudPort-2

MegaPort AWS
$ CIoudRouter 1 $ AWS-1
1000 Mbps —071000 MM)S‘@
1000 Mbps

1000 Mbps —@—IOOO Mbps
$ CIoud§uter- $

AWS-2



Monthly Expense Example

MPLS Transport MegaPort AWS
Campus RTR-1 CloudPort-1 CloudRouter-1 AWS-1
N
—)I(— 1000 Mbps ,\ 1000 Mbps —3 (—$1 <80 1000 Mbps
$800 l/ $120 d $132
$500
$120 1000 Mbps
$500
$800 ,\ $120 o~ $132
—)I(— 1000 Mbps 1000 Mbps —@71000 Mbp>—®
L~ ¥ _/$1200
CEEEE CloudPort-2 CloudRouter-2 AWS-2
Transport Monthly Megaport Monthly
Expense = $1600 Expense = $4024

Total Monthly
Expense = $5624



I2CC Monthly Savings

000
000

5]
=]

Campus

(a]s)
00

Campus RTR-1

%

Campus RTR-2

Regional Internet2 AWS

I2 RTR #1 AWS-1

Connection #1

Connection #2 12 RTR #2 AWS-2

Total monthly saving: $5,624



Software Defined Network-as-a-Service

Internet2 Insight Console

Home

BGP Route Report
Debug routing problems

Community
Manage organizations and people

Search Organizations and Virtual Networks

Virtual Networks Looking Glass Interfaces

Build private L3VPNs and L2VLANs Run commands on Internet2 routers View stats and manage VLANs

Grafana Network Operations Center Documentation

View statistics Service Requests, Ops Calendar Learn how to use Insight Console

https://console.internet2.edu




Internet2 Insight Console

e Access through your
institution is the preferred
method.

Sign In: e If your institution uses
inCommon you'll likely have
ﬁ Access through your institution the ability tO Sign in.
= e You might need Internet2 to

Sign In with Google

create or move your
institution into the correct
hierarchical tree structure.

"'ﬁ“‘ Sign In as Internet2 Guest

https://console.internet2.edu




Internet2 Insight Console

Insight Cons=le Services Search Organizations and Virtual Networks Support

Community

Organizations KeystoneREN (" Edit Info

No description provided Name KeystoneREN

>3 Internet2 Technical Services G...
Connector Yes

B4 Kajeet Type R&E Network M

New child organization
v KeystoneREN

Create a new child organization
KeystoneREN.

New child organization

Bucks County Community ...

2
Users Show Internet2 staff ( Adduser |
k< Carnegie Mellon University
Ben Miller Administrator
i< Franklin & Marshall College
Ben Miller Administrator
2 La Salle University Ben Miller Administrator
2 Lafayette College Bill Fulk Administrator
Kalina Dunn Engineer
2 Lehigh University
Ken Miller Administrator
o Montgomery County Com...
Ken Miller
2 Penn State (Pennsylvania S... ken@keystoneren.org
Internet2 ID

2 Thomas Jefferson University ken.miller@at.internet2.edu

Role
Administrator Change

i< Villanova University

https://console.internet2.edu




Internet2 Insight Console

Owner: KeystoneREN

o4 KeystoneREN
Ashburn, VA

TenGigEe/0/0/8/0
KeystoneREN
Philadelphia, PA

HundredGigE®/0/0/25

KeystoneREN
Philadelphia, PA

EN
HundredGigE®/0/0/28

8 KeystoneREN
Pittsburgh, PA
HundredGigE@/0/0/25
KeystoneREN
o4 Y

Pittsburgh, PA

HundredGigE@/0/0/27

X

agg3.ashb

Platform

corel.phil

Platform

corel.phil

Platform

corel.pitt

Platform

corel.pitt

LG GHERISNN Platform Interface

HundredGigE@ /25
corel.pitt
Pittsburgh, PA

Statistics @

rafana (4
IS LI L S IS SUU — § U1 SUSIY U] ) U] £w

20 Gb/s

15 Gb/s

10 Gb/s

5 Gb/s

0b/s
10/04 00:00 10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00

== corel.pitt.net.internet2.edu - HundredGIigE0/0/0/25 - Input [13.5m averages] 409Gb/s 155Gb/s 21.4Gb/s 1.28Gb/s

== corel.pitt.net.internet2.edu - HundredGigE0/0/0/25 - Output [13.5m averages] 5.41Gb/s 5.08 Gb/s 20.4Gb/s 1.55Gb/s

VLAN Delegations

VLAN range start VLAN range end Delegated to

525 525 Carnegie Mellon University
966 966 Carnegie Mellon University
University of Pittsburgh - Pittsburgh Campus

Penn State (Pennsylvania State University, The)

\"' New VLAN Delegation

Virtual Network Connections

VLANID Connection Virtual Network Space Virtual Network Space Owner

966 Layer CMU AWS - ACM to Dallas i2/kinber/carnegie
Peering KeystoneRen/I2- Cloud Connect -L3 i2/upitt

Peering icago VRF to GCP i2/kinber/psu
Peering 0 VRF to Azure i2/kinber/psu

Peering CHI VRF to AWS i2/kinber/psu




Internet2 Insight Console

Insight Cons=le Q Search Organizations and Virtual Networks Impersonate  Provide Feedback Docul

Virtual Network Spaces / Space Scott Taylor

LGSl NetaonC Suace & @ Connection ' Live *% Details Connection ' Live Details

Title Azure ExpressRoute - Ashburn - DAS-BE... CEN (Connecticut Internet2 Internet2 Microsoft
Education Network) - Hartford, CT Ashburn, VA - Washington DC

Name VNSPACE-10027
ASN

Owner CEN (Connecticut Education Network) 65003

Last Modified 2023-10-27T21:13:16.101246+00:00 by 1PvE
OESS
Not configured Not configured Not configured Not configured
Created 2023-10-27T21:13:16.101240+00:00 by
G IPva v Up 1Pva v Up
10.199.254.1/30 10.199.254.2/30 192.168.100.249/30 192.168.100.250/30
Virtual Space ID 504f5084-49f0-4b5a-ac8a-e3fabcb017c1 . .
Internet2 Subinterface Internet2 Subinterface

Notes HundredGigE@/@8/0/25.752 on corel.hart2 TenGigE@/0/0/12/2.30 on agg3.ashb

OESS Workgroup CEN;
OESS L3VPN 3506; Grafana &' p——ommm==  Grafana (5
Objects

- |
@ Virtual Network Space 200 Mb/s d 2 100 Mb/s Ix‘,(
=1 VNROUTER-10027 [ r ‘

| a |
«+ CEN (Connecticut Education Network) ob/s Pl | o AL e Al Obss ARSTEMng,. . bl el R
T 03:00 06:00 09:00 12:0 06:00 09:00 12:0
Microsoft

== corel.hart2.net.internet2.edu - HundredGigE0/0/0/25.752 - == agg3.ashb.net.internet2.edu - TenGigE0/0/0/12/2.5005 - Ing

corel.hart2.net.internet2.edu - HundredGiaE0/0/0/25.752 - E aaa3.ashb.net.internet2.edu - TenGiaE0/0/0/12/2.5005 - Ou
Microsoft

-
-
++ CEN (Connecticut Education Network)
-
-

Microsoft Provisioning Status isi Provisioning Status Provisioned

[2023-10-27722:21:02+00:00] [NSO] [PROVISIONED] [2023-10-27721:13:16+00:00] [Azure] [PROVISIONED]
[2023-10-27722:21:02+00:00] [NSO] [PROVISIONED]

a2t

-

Add Virtual Router Add Virtual Switch Connection ' Live <= Details Connection = Live <= Details
Microsoft Internet2 Internet2 CEN (Connecticut
Washington DC Ashburn, VA New York, NY Education Network)

Collaborators

ASN ASN
IPv6 1Pv6
Not configured Not configured Not configured Not configured

1Pv4 ~ Up IPva v Up
192.168.100.254/30 192.168.100.253/30 10.199.254.6/30 10.199.254.5/30

Internet2 Subinterface Internet2 Subinterface
TenGigE@®/0/0/12/3.30 on agg4.ashb Bundle-Ether260.3766 on corel.newy32aoa

Grafana & B * N Grafana ¢

]\

100 Mb/s LS en

200 Mb/s
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