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Exploring Networks
of the Future

Chapter 6: Looking Ahead

A “Meso-Scale” Infrastructure

Progress on GENI prototyping was remark-
able during Spiral 1. An early version of the
GENI infrastructure emerged “several years
faster than anyone had imagined,” says
Project Manager Henry Yeh, “and at a
much lower cost than any of us expected”.

In October 2009, NSF announced two major
new rounds of National Science Foundation
funding for the GENI project. The first award
supports an additional 33
academic/industrial  prototyping  teams,
and—for all the prototypes—speeds up
federation and shakedown experiments
that will guide future GENI system design.

The second award supports three collabo-
rating setfs of academic/industrial teams to
infegrate, operate, and host experiments on
an end-to-end prototype GENI infrastruc-
ture built from GENI-enabled commercial
hardware across 14 university campuses,
linked by compatible buildouts through two
U.S. national research backbones across an
aggregate national  footfprint  of 40
gigabits/second. The first group of proto-
types will use the OpenFlow protocol to
integrate the proprietary hardware. The
second will use the WIMAX wireless protocol,
and the third the ShadowNet testbed
software developed by AT&T. Both national
backbones will be built out with OpenFlow.
In addition, Internet2 will be built out with
GENI-enabled commercial routers.

The new “"meso-scale” (medium-scale)
infrastructure will support enfirely new forms
of network science and engineering experi-
mentation at a much larger scale than has
previously been available.

GENI-enabled Commercial Systems

Thanks to collaborating router, switch, and
wireless vendors, the Spiral 2 community
now has access to commercial hardware
and software that are “"GENI-enabled”. This
is an important step towards a primary goal:
to move GENI out of the lab and info
production networks. With access to open,
programmable equipment, GENI research-
ers will be able to fry out new ideas at scale
using realistic or controlled environments.
This leaves the field wide open for advances
in areas that have reached their limit in the
past—security, scalability, mobility, quality of
service, access control, and many others.

New Opportunities for Research

We hope that the projects we've described
so far have caught your interest. The GENI
planning and prototyping process is com-
pletely open, and we are eager to
welcome new researchers to the project.

We encourage you to get involved! You'll
have a major new opportunity to under-
stand, innovate and transform future global
networks. GENI's virtual laboratory provides
significant new opportunities to combine
theory with experimentation, open up new
opportunities for high-impact research and
commercialization, and educate and
recruit students.

All researchers are welcome to participate,
and funding may be available through a
competitive,  peerreviewed  proposal
process in response fo GPO solicitations. Let
us know how you'd like to confribute by
aftending a GENI Engineering Conference,
or by sending us email at geni-
input@geni.net.
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Acronym List

API Application Programming Interface

ARPANET Advanced Research Projects Agency Network

BEN Breakable Experimental Network

CISE NSF Directorate for Computer and Information Science and Engineering
DOME Diverse Outdoor Mobile Environment

DTN Disruption Tolerant Networking

DWDM Dense Wave Division Multiplexing

FPGA Field Programmable Gate Array

GEC GENI Engineering Conference

GENI Global Environment for Network Innovations

GPO GENI Project Office (BBN)

GPRS General Packet Radio Service

Gush GENI User Shell

IEEE Institute of Electrical and Electronics Engineers

IETF Internet Engineering Task Force

LTE Long Term Evolution (3GPP 4G technology)

NLR National LambdaRail

NetSE Network Science and Engineering

NSF National Science Foundation

NSFNET National Science Foundation Network

(o]:{:]]) Open Access Research Testbed for Next-Generation Wireless Networks
0]:{07. Open Resource Control Architecture

OMIS Operations, Management, Integration and Security Working Group
RENCI Renaissance Computing Institute

TIED Trial Integration Environment in DETER

WIMAX Worldwide Interoperability for Microwave Access
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