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Data point
SCD's Networking, Engineering and 
Telecommunications Section (NETS) 
provides connectivity and networking 
support for approximately 1,136 UCAR 
employees located in nine different 
buildings at four different sites in and 
around Boulder, Colorado.

Data point
NETS has installed and maintains 
more than 149 miles of cables sup
porting 117 logical networks, approxi
mately 210 monitorable network 
devices, and over 3,400 network- 
attached devices at NCAR/UCAR.

Data point
NETS supports switched fast Ethernet 
(100 megabits per second—Mbps) to 
all NCAR/UCAR workspaces, a gigabit 
Ethernet (1,000 Mbps) Local Area 
Network (LAN) backbone, and a wire
less LAN to all UCAR conference rooms.

Data point
NETS supports access to four commodi
ty Internet providers over two separate 
paths. This provides optimal Internet 
access and system redundancy.

About the cover
Dense copper and fiber-optic cabling pro
vide the infrastructure for the many high
speed network connections at NCAR. 
(Photo: Lynda Lester— NCAR/SCD)
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points at left). Researchers through
out NCAR/UCAR facilities can move 
more and larger datasets to the super
computers at greater speeds than ever 
before. They can also transfer results 
more efficiently to postprocessing 
systems for analysis and visualiza
tion. Enhancing the capacity and 
capability of NCAR/ UCAR’s net
works improves the turnaround time 
for computing work and increases the 
rate of scientific progress.

Fast and efficient networking is 
essential to NCAR's mission, enabling 
researchers located anywhere in the 
world to download complex climate 
models (such as the Community 
Climate System Model), access atmos
pheric and oceanographic datasets, 
and study the output of long-running 
computer simulations. Networking 
technologies facilitate these interac
tions seamlessly, and in the process, 
allow for the advancement of NCAR's 
scientific research across broad fronts.

The task of managing, organiz
ing, and planning for the myriad of 
networking requirements associated 
with NCAR's high-performance com
puting environment is the responsi
bility of SCD's Network Engineering 
and Telecommunications Section 
(NETS).

NETS is mandated to provide for 
a wide array of networking and 
telecommunications services. The sec
tion conducts ongoing research into 
emerging networking technologies, 
plans the overall networking strategy 
for NCAR/UCAR, and provides net
working solutions for the installation, 
operation, and maintenance of NCAR 
and UCAR's state-of-the art network
ing, telecommunications, and data 
communications facilities.

Via NETS, SCD maintains and 
supports external links to national 
high-speed research networks and the 
Internet that can move data at aggre
gate rates of several hundred 
megabits per second. NCAR sends 
and receives a total of about five ter
abytes of data over these connections 
every week.

Data that are stored and retrieved 
on NCAR's Mass Storage System 
require yet another layer of networks 
internal to the supercomputers. For 
example, the Advanced Research 
Computing System (ARCS) can ingest

SCD network technicians install copper 

and fiber-optic cable to increase the 

speed of NCAR's network connections.
(Photo: Lynda Lester— NCAR/SCD)

High-performance 
networking: The 
research connection

High-performance super
computers, a large- 
capacity Mass Storage 

System for data, and the welter of 
peripheral devices, servers, and disk 
farms that support NCAR's scientific 
computing activities are certainly the 
most visible elements in SCD's 
machine room. But while important 
for providing the computing horse
power to advance NCAR's research 
agenda, they would be no more than 
a collection of expensive boxes with
out the largely invisible networks and 
high-speed connections that link sci
entists and their data to the comput
ing machines. Networking and its 
associated infrastructure (for instance, 
routers, switches, and copper and 
fiber-optic cables) are essential com
ponents—perhaps the essential com
ponents—that enable NCAR's scien
tists and researchers to pursue their 
research.

Transporting data between 
researchers and supercomputers has 
been made faster and more reliable 
by ongoing and recent network infra
structure improvements (see the data

mailto:dig@ucar.edu


This is a diagram of the Front Range Gigapop (FRGP) regional network, which 

connects a number of universities, nonprofit corporations, and government agen
cies (indicated in the purple box, right) in Colorado. The diagram shows how cur
rent FRGP members connect to each other and to other major networks.

Shown at left, the "commodity Internet" providers (Cable and Wireless, AT&T, 
and Level3) carry nonresearch traffic, whereas the research traffic destined for 

Internet2 participants goes over the Abilene network. (Abilene is an advanced 

backbone network that connects regional network aggregation points to support 

the work of Internet2 universities as they develop advanced Internet applications.)
FRGP network connections are made using a variety of connectivity mecha

nisms (including different transport options and devices such as switches and 

routers). The FRGP is physically hosted at the University of Colorado at Denver 
(UCD). (Image: Jeff Custard— NCAR/SCD)

data at a rate of 40 megabits per sec
ond and sends output back to the 
Mass Storage System at the same rate. 
This internal network is managed and 
maintained by SCD's High- 
Performance Systems Section.

In addition to supporting and 
maintaining high-speed networks for 
access to NCAR's computing 
resources, NETS also provides the 
center with all the networking infra
structure that interconnects thou
sands of office computers, printers, 
visualization devices, and telecom
munications equipment (such as 
phone and fax) to each other and to 
the Internet.

By continuously monitoring the 
state of networking technology and 
implementing timely upgrades to 
equipment and services, NETS and 
SCD keep the center at the forefront 
of connectivity—both for its con
stituent scientists around the world 
and for the approximately 1,200 staff 
who work at NCAR and UCAR in 
Boulder.

Scientific computing at NCAR is 
a complex mix of people, machines, 
data, and the networking resources 
that weave them all together. Efficient 
use of and access to these resources is 
key to the pursuit of NCAR's research 
agenda. SCD provides an essential 
link to the scientists and researchers 
around the globe via its reliable, high- 
capacity networks. Science proceeds 
and progresses on SCD's networking 
infrastructure.

NETS: Providing 
networking and 
telecommunications 
services

Housed within SCD, but respon
sible for UCAR-wide network
ing support, the Network 

Engineering and Telecommunications 
Section (NETS) provides a vital service 
to the atmospheric and oceanographic 
research communities by linking 
supercomputing resources (including 
the Mass Storage System and data 
communication resources) to 
scientists at NCAR and universities

around the world. These networking 
activities are essential to the effective 
use of NCAR's scientific resources and 
foster the overall advancement of sci
entific inquiry. As part of its mandate, 
NETS provides:

• Network hardware and software
• Rigorous network security
• Support for internal SCD networks
• Management and oversight of net

work hosts and connections
• Monitoring of network perform

ance, loads, and errors
• Management of the network 

equipment inventory
• Support for telecommunications 

and voicemail for UCAR staff
• Telephone operator support

The section manages and supports 
more than 117 logical networks, 
approximately 210 monitorable net

work devices, and over 3,000 network- 
attached devices at NCAR/UCAR. This 
significant infrastructure requires con
stant attention to ensure that devices 
and people are able to seamlessly com
municate and transmit information.

NETS is also involved in impor
tant networking collaborations with 
local, state, and national organiza
tions, as befits NCAR's position as a 
premier national research facility 
with high-speed Internet connec
tions. Important projects that NETS 
is working on include WeblOO 
(http://www.webl00.org) and the Front 
Range Gigapop (http://www.frgp.net). 
which involves a consortium of univer
sities, nonprofit corporations, and gov
ernment agencies cooperating in a 
regional network to share costs of 
Wide Area Networking. For more 
information about NETS, see 
http://www.scd.ucar.edu/nets.

http://www.webl00.org
http://www.frgp.net
http://www.scd.ucar.edu/nets


This is a map of the Internet, showing various service providers in different colors. The map depicts the shortest outgoing routes 

from a test computer in Somerset, New Jersey, to each of over 150,000 registered or announced nets on the Internet. Each end 

node can represent a handful of computers on a small network or a large company with hundreds of thousands of hosts. Each 

intermediate node is a router. The map displays 155,313 host links, using data collected on 03 June 2002. For more information 

on this method of Internet mapping, see http://www.cs.bell-labs.com/who/ches/map/index.html. (Image courtesy Lumeta 
Corporation. Patent(s) pending and copyright © Lumeta Corporation 2002. All rights reserved.)

The Internet revolution: New ways of transmitting information

The Internet is perhaps the 
best example of how inter
connected humanity has 

become, with continuously evolving 
networks servicing an increasing 
demand for images, sounds, data, 
email, and other material delivered to 
our computers.

The Internet revolution has fos
tered new terminologies (for exam
ple, wireless technology, the World 
Wide Web, voice over IP) and created 
an important field called information 
technology for managing, accessing, 
and using information delivered pri
marily via network.

Information technology, gen
erally speaking, is the science of 
using advanced telecommunications 
and network engineering to foster a 
new paradigm for transmitting,

assimilating, and using information.
The emergence of information 

technology is as radical now as was 
the emergence of the telephone 180 
years ago. It has changed the way 
people, organizations, and even gov
ernments communicate and transmit 
information.

Networks today are ubiquitous 
and increasingly interconnected. This 
allows individuals at universities far 
from NCAR to be able to access and 
use NCAR supercomputers and other 
devices with the same ease as resi
dent scientists located on site. 
Programs and data traverse multiple 
networks at high speeds without 
requiring knowledge by the commu
nity of which networks are being 
used.

Indeed, without fast and stable

networks, the pace of scientific 
inquiry into our Earth's atmosphere, 
ocean, and solar environments would 
be seriously hampered.

Data point
NETS supports access to four com
modity Internet providers over two 
separate paths. This provides optimal 
Internet access and system redundan
cy (including an aggregate capacity of 
30 megabits per second [Mbps], 155 
Mbps OC3 access to the very high
speed Backbone Network Service, 
shared 155 Mbps 0C3 access to 
Abilene, 155 Mbps to the National 
Oceanic and Atmospheric Administra
tion, and 622 Mbps to the University 
of Colorado at Boulder).

http://www.cs.bell-labs.com/who/ches/map/index.html

