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1. Participants 

1.A. Primary Personnel 

Participant’s Name(s) Project Role(s) >160 Hours/Yr 
Thomas A. DeFanti (1) Principal Investigator Yes 
Maxine Brown (2) Co-Principal Investigator Yes 
 

(1) Tom DeFanti, PI, focuses on managing the link procurement process, network engineering, budgets and 
accounts payable, interfacing with personnel from Internet2, ESnet, NLR and DANTE/GÉANT2, coordinating 
project management and oversight activities with the NSF, and performing day-to-day project management. He 
participates in monthly IRNC phone calls and attends meetings as requested. 

(2) Maxine Brown, co-PI, focuses on managing documentation and education and outreach activities, and is 
responsible for TransLight/StarLight quarterly and annual reports, web pages and events planning. She also 
participates in monthly IRNC phone calls and attends meetings as requested. 
 

1.B. Other Senior Personnel (Excluding PI and Co-PI) 
Additional people who contribute greatly to the project are listed below. While some receive a salary 
from this grant, others provide in-kind services: 

Participant’s Name(s) Project Role(s) >160 Hours/Yr 
Alan Verlo (3) Professional staff Yes 
Laura Wolf (4) Professional staff Yes 
Steve Sander (5) Professional staff Yes 
Pat Hallihan (6) Professional staff Yes 
Lance Long (7) Professional staff Yes 
Linda Winkler (8) Professional staff Yes 
Rick Summerhill (9) Professional staff Yes 
Roberto Sabatino (10) Professional staff Yes 
Erik-Jan Bos (11) Professional staff Yes 
Kees Neggers (12) Other Senior Personnel Yes 
Joe Mambretti (13) Other Senior Personnel Yes 
 

(3) Alan Verlo is the TransLight/StarLight network engineer, and is a member of the StarLight engineering team. 
For many years Verlo has also been a member of the SC conferences’ SCinet committee, focusing on enabling 
international SC research demos that have connections in Chicago. He was also co-chair of the iGrid 2005 
international cyberinfrastructure team, responsible for clusters and international networking. Verlo regularly 
participates in JET and GLIF GOLE meetings. 

(4) Laura Wolf is responsible for TransLight/StarLight technical writing and web documentation. 
(5) Steve Sander is the TransLight/StarLight budget, accounts payable and equipment procurement person. 
(6) Pat Hallihan reports to Alan Verlo and is technical support staff. 
(7) Lance Long reports to Alan Verlo and is technical support staff. 
(8) Linda Winkler of Argonne National Laboratory, while not compensated by the University of Illinois at Chicago, 

serves as part-time StarLight engineer with Alan Verlo, and assists with TransLight/StarLight. For many years, 
Winkler has been a member of the SCinet committee, helping enable international SC research demos with 
connections in Chicago. She was also co-chair of the iGrid 2005 international cyberinfrastructure team, 
responsible for clusters and international networking. 

(9) Rick Summerhill is the Internet2 Chief Technology Officer and, while not compensated by UIC, is one of the 
stewards of the TransLight/StarLight link that connects the Internet2 network at MAN LAN to the GÉANT2 
POP at the Amsterdam Internet Exchange. 

(10) Roberto Sabatino is the DANTE Chief Technology Officer and, while not compensated by UIC, is one of the 
stewards of the TransLight/StarLight link that connects the Internet2 network at MAN LAN to the GÉANT2 
POP at the Amsterdam Internet Exchange. 

(11) Erik-Jan Bos is a SURFnet Managing Director and, while not compensated by UIC, is one of the stewards of 
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the TransLight/StarLight link connecting StarLight in Chicago to NetherLight in Amsterdam. 
(12) Kees Neggers is a SURFnet Managing Director and a founder and current chair of GLIF. While not 

compensated by UIC, he does the tenders and procures both TransLight/StarLight links on UIC’s behalf, and is 
one of the stewards of the TransLight/StarLight link connecting StarLight in Chicago to NetherLight in 
Amsterdam. 

(13) Joe Mambretti is the StarLight managing director and head of the International Center for Advanced Internet 
Research (iCAIR) at Northwestern University. While not compensated by UIC, Joe has been a strong supporter 
and advisor regarding our IRNC efforts. Mambretti has assisted with connectivity issues, not only at StarLight, 
but also at MAN LAN. 

 
1.C. Other Organizations That Have Been Involved as Partners 
Argonne National Laboratory 
Argonne National Laboratory’s Mathematics and Computer Science Division (MCS) 
<www.mcs.anl.gov> has been, and continues to be, a strong supporter of US international networking 
activities. Linda Winkler has facilitated STAR TAP/StarLight engineering since its inception, and is the 
lead engineer today; her salary comes from Argonne.  
 
Northwestern University 
Joe Mambretti, director of Northwestern’s International Center for Advanced Internet Research (iCAIR) 
<www.icair.org>, also runs the StarLight facility <www.startap.net/starlight>, and assists with 
connectivity issues. 
 
SURFnet  
SURFnet, the national network for research and education in the Netherlands <www.surfnet.nl>, is a 
TransLight/StarLight “key institutional partner,” responsible for negotiating, procuring and implementing 
the TransLight OC-192 circuit(s) between Open Exchanges in the US and in Europe, which UIC pays for 
upon receipt of an invoice from SURFnet, as has been our practice since our previous NSF HPIIS Euro-
Link award.  
 
1.D. Other Collaborators or Contacts 
CANARIE 
The Canadian Network for the Advancement of Research, Industry and Education (CANARIE) 
<www.canarie.ca> is Canada’s advanced Internet development organization. It operates the CANARIE 
Network, a series of point-to-point optical wavelengths, most of which are provisioned at 10Gbps speeds, 
interconnecting Canada's provincial research networks with each other and international peer networks, 
and forming an innovative framework to support grids and e-Science. 
 
DANTE 
Owned by European NRENs, DANTE <www.dante.net> is an organization that plans, builds and 
operates pan-European networks for research and education. The GÉANT2 project is a collaboration 
among 30 National Research & Education Networks representing 34 countries across Europe, the 
European Commission, and DANTE. Its principal purpose is to develop the GÉANT2 network -- a multi-
gigabit pan-European data communications network for research and education; see <www.geant2.net>. 
TransLight/StarLight funding provides a 10Gbps routed infrastructure to connect the Internet2 network, 
NLR PacketNet and DOE/ESnet with DANTE/GÉANT2. TransLight/StarLight also makes a 10Gbps 
switched infrastructure available for use. 
 
ESnet 
The Energy Sciences Network, (ESnet) <www.es.net> is funded by the DOE Office of Science to provide 
network and collaboration services in support of the agency's research missions, serving thousands of 
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DOE scientists and collaborators worldwide. ESnet provides direct connections to all major DOE sites 
with high-performance speeds, as well as fast interconnections to more than 100 other networks. 
TransLight/StarLight funding provides a 10Gbps routed infrastructure to connect the Internet2 network, 
NLR PacketNet and DOE/ESnet with DANTE/GÉANT2. TransLight/StarLight also makes a 10Gbps 
switched infrastructure available for use. 
 
Global Lambda Integrated Facility (GLIF) 
GLIF <www.glif.is> is an international virtual organization of NRENs, consortia and institutions that 
promotes lambda networking. GLIF provides lambdas internationally as an integrated facility to support 
data-intensive scientific research, and supports middleware development for lambda networking. It brings 
together premier networking engineers to develop an international infrastructure by identifying 
equipment, connection requirements, and necessary engineering functions and services. 
 
GLORIAD 
GLORIAD, the Global Ring Network for Advanced Applications Development, <www.gloriad.org> is 
currently constructing a dedicated lightwave round-the-world connecting scientific organizations in the 
United States, Russia, China, Korea, Canada, the Netherlands and the Nordic countries. GLORIAD 
currently has 3x1Gbps VLANs on the TransLight/StarLight CHI/AMS link to NetherLight. Russia, a 
GLORIAD partner, connects to NetherLight in Amsterdam from Moscow via Stockholm. 
 
Internet2 
Internet2 <www.internet2.edu> is a consortium of leading US research universities working in 
partnership with industry and government to develop and deploy advanced network applications and 
technologies. In Spring 2007, the new Internet2 network <www.internet2.edu/network/>, a hybrid optical 
and packet network, designed in collaboration with Level 3 Communications, came online. 
TransLight/StarLight funding provides a 10Gbps routed infrastructure to connect the Internet2 network, 
NLR PacketNet and DOE/ESnet with DANTE/GÉANT2. TransLight/StarLight also makes a 10Gbps 
switched infrastructure available for use by the new Internet2-DCN (Dynamic Circuit Network). 
 
National LambdaRail (NLR)  
NLR <www.nlr.net> is a major initiative of US research universities and private sector technology 
companies to provide a national-scale infrastructure for research and experimentation in networking 
technologies and applications. TransLight/StarLight considers itself, in part, to be the international 
extension of NLR, and encourages data-intensive e-science drivers needing gigabits of bandwidth to use 
NLR FrameNet and international links for schedulable production services not available with “best effort” 
networks. TransLight/StarLight funding provides a 10Gbps routed infrastructure to connect the Internet2 
network, NLR PacketNet and DOE/ESnet with DANTE/GÉANT2. TransLight/StarLight also makes a 
10Gbps switched infrastructure available for NLR FrameNet, and now Internet2-DCN, use. 
 
TransLight/PacificWave 
TransLight/PacificWave <www.pacificwave.net/participants/irnc> is developing a distributed exchange 
facility on the West Coast (currently in Seattle, Sunnyvale, and Los Angeles) to allow interconnection of 
international research and education networks with US research networks. TransLight/PacificWave is the 
sister project to TransLight/StarLight. 
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2. Activities and Findings 

2.A. Research Activities 
2.A.1. Accomplishments and Milestones 
We have been working on the following activities during the third quarter of year 4 of the grant: 

• Preparing TransLight/StarLight quarterly report 
• Provisioning VLANs on TransLight/StarLight CHI/AMS for e-science applications (ongoing) 
• Representing TransLight/StarLight at major conferences and workshops (as members of the 

program committee and/or as participants); continuing to participate in network engineering JET 
and GOLE meetings; continuing to participate in the IRNC Measurement Group; and, continuing 
to learn/design cybersecurity best practices for IRNC (ongoing) 

• Identifying and assisting applications on both IRNC circuits (ongoing) 
• Updating the TransLight/StarLight website <www.startap.net/translight> (ongoing) 
• Contributing to the GLIF Applications website <www.glif.is/apps>. 
• Preparing for GLIF and SC’08 international application demonstrations 
• Finalizing and distributing the new GLIF 2008 network map <www.glif.is>. 

2.A.2. Infrastructure Topology 
No updates to report. 

2.A.3. NYC/AMS Network Operations and Engineering 
PoP Connectivity and Peering – NYC/AMS 
NYC/AMS…Until October 2008, the TransLight/StarLight OC-192 was connected between GÉANT2 
owned-and-operated Juniper M160 routers located at the MAN LAN facility and the NetherLight facility 
at the AMS-IE (operated by SARA). At MAN LAN, the router connected to Internet2’s HDXc; at 
NetherLight, the router connected to SURFnet’s HDXc. 

 
By October 6, 2008, DANTE decommissioned its router at MAN LAN. It had essentially been used to 
provide media conversion for the IRNC link (from the SONET/SDH circuit coming from Europe into the 
MAN LAN HDXc, converting it to 10 GigE to plug into the MAN LAN Ethernet switch, to which 
Internet2, ESnet, and NLR are all connected). In its place, a path was engineered from the MAN LAN 
HDXc across the MAN LAN OME6500 to the MAN LAN 6513 Ethernet switch with the conversion 
from SONET to Ethernet taking place along the way. (This had been the plan for years, but there were 
interoperability problems between the Alcatel MCC1678 switch at the AMS-IE and a Nortel OME6500 at 
MAN LAN, which was finally corrected.) 
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From an IP peering perspective, we now have a peering session between the Internet2 router at MAN 
LAN and the GÉANT2 router at the AMS-IE, instead of a peering session between the Internet2 router at 
MAN LAN and the GÉANT2 router at MAN LAN; and, the same goes for ESnet/GÉANT2 and 
NLR/GÉANT2 peerings as well. 

Usage 
Previously, GÉANT2 provided this project with NYC/AMS TransLight/StarLight utilization charts from 
its MAN LAN router to show aggregate traffic of Internet2, ESnet and NLR PacketNet. Otherwise, we 
could only receive separate utilization reports from Internet2, ESnet and NLR. With the re-engineering of 
the link at MAN LAN (described above), the Internet2 switch now provides us with aggregate traffic: 
<http://dc-snmp.wcc.grnoc.iu.edu/manlan/show-graph.cgi?title=sw.newy32aoa.manlan.internet2.edu--
te10/1&rrdname=sw.newy32aoa.manlan.internet2.edu--te10_1.rrd> 
IRNC annual aggregate traffic (max 2.5Gb) used 
by Internet2/ESnet/NLR, as shown by the 
GÉANT2 router at MAN LAN until 
decommissioned in October 2008. 

 
 

Routing Policies 
No updates to report. 

Peering Policies 
No updates to report. 

Security 
No updates to report. 

Engineering 
No updates to report. 

NOC Operations 
No updates to report. 

RENOG: Global NOC-NOC Communications 
No updates to report. 

2.A.4. CHI/AMS Network Operations and Engineering 
PoP Connectivity and Peering 
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No updates to report. 

Usage 
Below is a StarLight MTRG IRNC traffic utilization chart for the past year, August 2007–October 2008. 
Note: Utilization is averaged, so peaks are not shown. Daily and weekly StarLight MRTG usage charts 
appear in this report to substantiate bandwidth for some of the heroic applications and experiments that 
took place in the past quarter.  

 
Routing Policies 
No updates to report. 

Peering Policies 
No updates to report. 

Security 
No updates to report. 

Engineering 
No updates to report. 

Engineering: LightPath Services 
The following VLANs on the TransLight/StarLight CHI/AMS have been created: 

• i2CAT (Barcelona)…requested a VLAN to test 4K media streaming between Chicago and 
Barcelona, via Amsterdam. (i2CAT has a 10Gbps between Amsterdam and Barcelona.) 

NOC Operations 
See <www.startap.net/starlight/ENGINEERING/network_operations.html>. 

2.A.5. Meeting and Conference Participation 
TransLight/StarLight principals have participated in the following meetings and conferences to 
promote IRNC: 
October 21, 2008. Alan Verlo participated in a JET meeting. 
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October 20-25, 2008. Mikhail Boyarsky, chief scientist at the Russian Academy of Sciences’ Space 
Research Institute (IKI), visited UIC/EVL to discuss current collaborations in networked scientific 
visualization and future research areas of mutual interest and benefit. IKI already built two large tiled 
displays and runs UIC/EVL’s open-source SAGE software.  
October 20-22, 2008. Maxine Brown attended Chinese-American Network Symposium (CANS) 2008. 
She was a member of the Program Committee and chaired a session on Global e-Science. 
October 15, 2008. At the Fall 2008 Internet2 Member Meeting, there was a panel on “International 
Research Connections - An Update and What’s Next?” Maxine Brown participated for 
TransLight/StarLight. Also participating were Julio Ibarra (WHREN-LILA), Predrag Radulovic 
(GLORIAD), John Silvester (TransLight/ PacificWave), Jim Williams (TransPAC2) and Kevin 
Thompson (NSF). For more information, see <http://events.internet2.edu/2008/fall-
mm/sessionDetails.cfm?session=10000177&event=911>. 
October 6-7, 2008. Alan Verlo attended the NLR All Hands Meeting, held at the Denver Airport 
Marriott. 
October 2, 2008. Joe Mambretti organized a GLIF North America (GLIF-NA) Community Meeting, held 
after the 8th Annual Global LambdaGrid Workshop in Seattle, WA, organized by the Global Lambda 
Integrated Facility (GLIF). All IRNC participants, as well as Internet2, NLR, ESnet and CANARIE, were 
invited. Tom DeFanti, Maxine Brown, Alan Verlo and Linda Winkler attended. 
October 1-2, 2008. Tom DeFanti (Calit2) and Maxine Brown, Jason Leigh, Luc Renambot and Alan 
Verlo (EVL) attended the 8th Annual Global LambdaGrid Workshop in Seattle, WA, organized by GLIF. 
Brown is co-chair (with Larry Smarr) of the GLIF Research & Applications Working Group, and 
organized sessions in which attendees presented applications requiring LambdaGrids. For more 
information, see <www.glif.is/meetings/2008/rap/>. 

September 28-30, 2008. Tom DeFanti (Calit2) and Maxine Brown (EVL) attended the Networking 
Research Challenges Workshop (Optical Networking Testbed #4 [ONT4] Workshop), organized by the 
Large Scale Networking Coordination Group (LSN CG) <www.nitrd.gov/nrc-workshop/>. Brown and 
DeFanti were members of the Program Committee. 

September 19, 2008. Joe Mambretti, on behalf of IRNC TransLight/StarLight, attended an Internet2 
International Strategy Meeting in Denver. 
September 17, 2008. Alan Verlo participated in the IRNC Measurement Group phone call. 

September 16, 2008. Alan Verlo participated in a JET meeting. 
August 25, 2008. Maxine Brown and Alan Verlo participated in the monthly IRNC phone call. 
August 19, 2008. Alan Verlo participated in a JET meeting. 
August 18-22, 2008. EVL hosted a live HD feed of a 
summer school on petascale computing being taught 
from NCSA (shown in this photo). Organizers of the 
weeklong intensive summer school, titled 
“Accelerators for Science and Engineering 
Applications: GPUs and Multicores,” received an 
overwhelming registration response, prompting Virtual 
School of Computational Science and Engineering 
associate director Umesh Thakkar to contact EVL 
about holding a telepresence session at UIC. Jason 
Leigh saw this as a bigger opportunity to prototype 
classrooms of the future using advanced technologies 
(e.g., HD video) and optical networks (I-WIRE) so that future Virtual School classes could be taught at 
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more locations, whether within the region, across the nation, or around the world. 

August 13, 2008. Jason Leigh, Andy Johnson and Maxine Brown from EVL visited Fermi National 
Accelerator Laboratory to discuss potential collaborations. Leigh gave a presentation on EVL research, 
including the OptIPuter project, and discovered that there was much interest in OptIPortals at Fermilab, 
particularly if there are companion OptIPortals remotely, such as at CERN. 
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2.B. Research Findings 

2.B.1. IRNC Projects Interactions 
Internet2/ESnet/NLR/GÉANT2 and StarLight/NetherLight Compatibilities 
The TransLight/StarLight NYC-AMS routed network seamlessly connects Internet2, ESnet, NLR and 
GÉANT2, and the switched CHI-AMS switched circuit seamlessly connects StarLight and NetherLight, 
thereby assuring that international network services conform to those currently offered or planned by 
domestic research networks.  

SC 2008 
In progress. Alan Verlo is a member of the SC’08 SCInet team. 

8th Annual Global LambdaGrid Workshop 
The annual GLIF meeting was held October 1-2, 2008 in Seattle, WA, and hosted by the University of 
Washington. Several “extreme” demonstrations using aggressive bandwidth were planned, some of which 
involved TransLight/StarLight and StarLight.  

GLIF 2008 Map 
TransLight/StarLight principals are leading organizers of GLIF <www.glif.is>. Maxine Brown, who 
serves as the GLIF Research & Applications (RAP) Working Group co-chair (with Larry Smarr), recently 
worked on creating a new GLIF 2008 world map, which is now available for downloading 
<www.glif.is/publications/maps/>. The press release, with details about the map, can be downloaded from 
<www.glif.is/publications/press/20080513.php>. 

The visualization is courtesy of Robert Patterson of the Advanced Visualization Laboratory of the 
National Center for Supercomputing Applications (NCSA) at the University of Illinois at Urbana-
Champaign (UIUC); data compilation by Maxine Brown, Electronic Visualization Laboratory (EVL) at 
the University of Illinois at Chicago (UIC). Funding was provided by GLIF, NCSA, and US National 
Science Foundation grants # SCI-04-38712 to NCSA/UIUC and # OCI-0441094 to EVL/UIC. 
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2.B.2. E-Science Application Identification and Support 
Maxine Brown has been involved with the following organizations and conferences throughout the past 
year, whose goals are to find and encourage application and middleware development. 

• TransLight/PacificWave’s Applications group (ongoing), organized by John Silvester, 
stimulates application development. This group meets occasionally via telephone and at 
conferences. Maxine Brown is a member of this group, representing TransLight/StarLight. This 
group has provided advice and support to several of the projects listed below. 

• NCO Optical Networking Testbed 4 (ONT-4) Workshop, which was renamed the 
Networking Research Challenges Workshop, held September 28-30, 2008 in Seattle, prior to 
the GLIF meeting – Maxine Brown, Tom DeFanti, Joe Mambretti and Kees Neggers are members 
of the planning committee.  

• Cyberinfrastructure (CI) Days <cidays.org> is an ongoing effort to educate campuses about 
what CI national-scale resources are available; it is organized by a consortium of CI providers, 
including TeraGrid, Educause, Internet2, Open Science Grid, National LambdaRail and IRNC. 
Maxine Brown represents IRNC. Russ Hobby, who organizes CI Days, gave IRNC presentations. 

• Workshop on Driving eResearch Collaboration Across the Pacific (DeRCAP) The DeRCAP 
Workshop at the Australian Partnership for Advanced Computing (APAC) 2007 Conference in 
Perth, October 8-12, 2007 <www.apac.edu.au/apac07/dercap/> was so successful that there were 
discussions about holding another DeRCAP Workshop in collaboration with the 2008 Australasia 
E-Research Workshop. 

• The Chinese-American Network Symposium (CANS) 2008…took place October 20-22, 2008, 
in Indianapolis, IN <www.canscouncil.net/cans2008>. Maxine Brown was a member of the 
program committee and chaired a session on e-science. 

2.B.3. E-Science Support (Quantified Science Drivers) 
For many years, we documented international applications on the StarLight website 
<www.startap.net/starlight/APPLICATIONS> and, more specifically, US/European applications on the 
Euro-Link website <www.startap.net/euro-link/APPLICATIONS>. However, as international 
collaborations become more prevalent, as collaborations expand from two to three to four continents, and 
as more transoceanic links become operational, it is difficult to identify and document these applications 
− they are ubiquitous. Of more interest to us, is to identify and serve high-end applications − that is, data-
intensive e-science applications requiring advanced networking capabilities − for they are the drivers for 
new networking tools and services to advance the state-of-the-art of production science.  

Below is a list of recent applications (both routed and switched) that we are tracking; more are 
documented on the TransLight/StarLight website <www.startap.net/translight/pages/applications.html>. 
Applications utilizing GLIF links are publicized at <www.glif.is/apps>. 

US/European Applications 2008 

 

CineGrid Optical Multicast @ GLIF 2008 

www.ces.net  

Collaborators: 
• CinePOST; CESNET; Czech Republic 
• StarLight; Calit2/UCSD; University of Washington/PNWGP; US 
 

On October 1, 2008, at the annual GLIF meeting, uncompressed 4K digital content 
was streamed in real time, from CinePOST, a cinema post-production facility at 
Barrandov Studios in the Czech Republic, to StarLight. An optical multicast device 
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located at StarLight replicated the information and sent it to the GLIF 2008 meeting 
in Seattle, WA, and to Calit2/UCSD in San Diego, CA. The Czech CLM device is 
part photonic multicast (replicating) and part electronic for remote switching control 
via a web interface.  

CESNET is a major CineGrid partner. It maintains a CineGrid Exchange node in 
Prague to further strengthen its relationship with the CineGrid community and to 
facilitate participation of Czech-based filmmaking and post-production companies 
in that community. A detailed description of the architecture is here: 
<www.cesnet.cz/doc/techzpravy/2008/cinegrid-node-architecture>. The CineGrid 
Exchange node is composed of a high-performance storage system connected via 
the Prague MediaNet optical network to various 4K post-processing and rendering 
systems, both at CESNET and at Czech-based filmmaking companies. There is also 
a 10Gbps connection to Masaryk University’s Laboratory of Advanced Networking 
Technologies in Brno. The CineGrid Exchange node relies on CESNET 
international circuits from (a) Prague to StarLight (Chicago) and (b) Prague to 
NetherLight (Amsterdam) to interconnect with other CineGrid members. 

Note: While this demonstration did not use TransLight/StarLight, it leveraged 
networking investments from CESNET for international transatlantic connectivity. 

 

 

Daya Bay Neutrino Experiment 
 

http://dayawane.ihep.ac.cn/twiki/bin/view/Public/ 
http://dayabay.ihep.ac.cn/docs/experiment.html 
 

Collaborators: 
• Brookhaven National Laboratory; Caltech; George Mason University; Illinois 

Institute of Technology; Iowa State University; Lawrence Berkeley National 
Laboratory and University of California at Berkeley; Princeton University; 
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Rensselaer Polytechnic Institute; University of Cincinnati; University of 
California at Los Angeles; University of Houston; University of Illinois at 
Urbana-Champaign; Virginia Polytechnic Institute and State University 
Blacksburg; University of Wisconsin, Madison; US 

• Beijing Normal University; Chengdu University of Technology; China 
Guangdong Nuclear Power Group; China Institute of Atomic Energy; Dongguan 
Institute of Technology; Institute of High Energy Physics; Nankai University; 
Nanjing University; Shandong University; Shenzhen University; Tsinghua 
University; University of Science and Technology of China; Sun Yat-Sen 
(Zhongshan) University; China 

• National Chiao-Tung University; National Taiwan University; National United 
University; Taiwan 

• Chinese University of Hong Kong; University of Hong Kong; Hong Kong 
• Charles University; Czech Republic 
• Joint Institute for Nuclear Research; Kurchatov Institute; Russia 
 

The Daya Bay Neutrino Experiment is a neutrino-oscillation experiment designed to 
measure the mixing angle q13 using anti-neutrinos produced by the reactors of the 
Daya Bay Nuclear Power Plant and the Ling Ao NPP. A collaboration among 
scientists from the US, Europe and Asia is developing this project. 

 

Global Cyberbridges: Cyberinfrastructure for Hurricane Mitigation 2008 
 

www.cyberbridges.net 
http://wrf-model.org/index.php 
http://www.top500.org/system/8242 
 

Collaborators: 
• Florida International University (FIU)/Center for Internet Augmented Research 

and Assessment (CIARA); US 
• Universidade Federal Fluminense (UFF); Universidade Catolica de Santos 

(UniSantos); National Institute for Space Research; Polytechnic School from Sao 
Paulo University; Brazil 

• Chinese Academy of Sciences (CAS)/Computer Network Information Center 
(CNIC); China 

• Barcelona Supercomputing Center; Barcelona 
• Special thanks for SAGE: University of Illinois at Chicago (UIC)/Electronic 

Visualization Laboratory (EVL) 
 

The efforts of this distributed classroom – US, China, Brazil – was presented at the 
Chinese American Networking Symposium, October 20-22, 2008, in Indianapolis 
by Heidi Alvarez. Publications are in progress. There is a related publication: 
Khalid Saleem, S. Masoud Sadjadi, and Shu-Ching Chen, “Towards a self-
configurable weather research and forecasting system,” Proceedings of 5th IEEE 
International Conference on Autonomic Computing (ICAC-2008), Chicago, IL, 
June 2008.  

Students in the US and China developed a Web-based, self-configurable, on-
demand weather research forecast portal that utilizes the Weather Research Forecast 
(WRF) model to configure and schedule on-demand, asset-specific weather forecast 
runs for domains encompassing these assets, and generates weather visualizations 
relevant to its audience.  
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To date, they have focused on hurricanes, utilizing ensembles for better and 
effective storm track and intensity predictions. The portal is an interactive, easily 
accessible Web-based interface for user-specific WRF model configurations, and 
runs for the domains or assets defined by meteorologists, business owners, and 
emergency management officials. The distributed software model runs on 
heterogeneous computing nodes at multiple sites simultaneously – including the 
MareNostrum supercomputer at the Barcelona Supercomputing Center – to improve 
the speed of results, the resolution of the numerical model, and the scalability of 
user requests. 

High-resolution images need large-scale displays. This project also utilizes the 
visualization capabilities of SAGE, developed by UIC/EVL. Above, the left image 
shows the FIU web portal page and highlights the visualization areas of interest; the 
image on the right is the 4x5 tiled display wall at CNIC, China, showing high-
resolution data. Students also developed a SAGE web browser interface and a Wii 
remote interface. 

 

HPDMnet at GLIF 2008  
 

www.hpdmnet.org 
 

Collaborators: 
• CANARIE; Communications Research Centre (CRC); Inocybe; Nortel; Canada 
• i2CAT; Barcelona 
• StarLight; Northwestern University/International Center for Advanced Internet 

Research; US 
• NetherLight; SARA; SURFnet; University of Amsterdam; The Netherlands 
 

The High Performance Digital Media Network (HPDMnet), an international 
networking research testbed, is a dynamically provisioned inter-domain 
international service for high-performance digital media, using dynamic optical 
multicast. This consortium is designing and developing L1/L2 capabilities to 
provide large-scale HPDM services that will be deployed to GLIF GOLES.  
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Intergovernmental Panel on Climate Change (IPCC) 
 

www.isgtw.org/?pid=1001557  
www.ipcc.ch 
www.earthsystemgrid.org 
 

Collaborators: 
• British Atmospheric Data Center; UK 
• World Data Center for Climate; Germany 
• Program for Climate Model Diagnosis and Intercomparison (PCMDI); Earth 

System Grid (ESG) – a collaboration of Argonne National Laboratory, Lawrence 
Berkeley National Laboratory, Lawrence Livermore National Laboratory, Los 
Alamos National Laboratory, National Center for Atmospheric Research, Oak 
Ridge National Laboratory and University of Southern California/Information 
Sciences Institute; US 

 

The IPCC is a scientific intergovernmental body, established by the World 
Meteorological Organization (WMO) and by the United Nations Environment 
Program (UNEP), to provide decision-makers and others interested in climate 
change with an objective source of information. The IPCC does not conduct any 
research nor does it monitor climate-related data or parameters. Its role is to assess 
on a comprehensive, objective, open and transparent basis the latest scientific, 
technical and socio-economic literature produced worldwide relevant to the 
understanding of the risk of human-induced climate change, its observed and 
projected impacts, and options for adaptation and mitigation. 

To add to the problem, more information keeps coming in, and the IPCC would 
ultimately like climate researchers to have access to 1,500 terabytes of data – fifty-
times more than previously available. Storing this data volume using conventional 
methods would be difficult, so the IPCC is considering a distributed archive based 
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on the pooled resources of the British Atmospheric Data Center, the World Data 
Center for Climate in Germany and a US federation led by the PCMDI, which is 
headquartered at the Lawrence Livermore National Laboratory and funded by the 
Climate Change Research Division of the DoE’s Office of Science, Biological and 
Environmental Research (BER) program. 

The Earth System Grid (ESG) is the team responsible for developing the IPCC’s 
distributed archive. ESG software will form the heart of the distributed archive, and 
the ESG group of Earth Science research centers will form a natural extension of 
the core data archive. To keep the data secure, ESG is adopting the Natural 
Environment Research Council DataGrid’s (NDG) NDG Security software, which 
provides authentication of a user’s identity and authorization of their rights over 
distributed resources. This will facilitate the inclusion of other institutions into the 
consortium, whether they are from Europe, the US or elsewhere. 

 

Large Hadron Collider: Behind the Scenes Peek Using iHDTV @ Internet2 
2008 
 

http://events.internet2.edu/2008/fall-
mm/sessionDetails.cfm?session=10000236&event=911 
www.researchchannel.org/news/press/i2_hd.asp 
 

Collaborators: 
• Internet2; DOE US LHCNet; Louisiana Optical Network Initiative (LONI); USA 
• CERN 
 

At the Internet2 2008 Fall Member Meeting on October 15, an innovative keynote 
session took place to highlight the importance of the community’s investment in 
cyberinfrastructure to enable the global LHC collaboration. Internet2 presented a 
live peek behind the scenes at the LHC using advanced uncompressed high-
definition videoconferencing technology called iHDTV, developed by the 
ResearchChannel and University of Washington, to provide a first-hand view of the 
biggest science device on the planet. The videoconference was hosted by Ed Seidel, 
Director of the NSF’s Office of Cyberinfrastructure, and Harvey Newman, Caltech 
professor of Physics. The Internet2 audience in New Orleans was linked to the 
CERN Control Centre (CCC) in France. The audience got a short tour of the CCC, 
and was had a live dialogue with Jim Virdee, head spokesperson for the LHC CMS 
experiment, and David Foster, head of communications and networking at CERN. 

The networks used interoperated across three Dynamic Circuit Network (DCN) 
domains, including LONI, Internet2 and US LHCNet. While this demo did not use 
TransLight/StarLight, it leveraged DOE US LHCNet transatlantic connectivity. 

 

Medical Media HD Live Transmission Pilot: Norway to Korea 
 

http://wiki.krlight.net/medicalHD-pilot 
 

Collaborators: 
• Norwegian University of Science and Technology St. Olavs Hospital; Norway 
• Yonsei Hospital; The Royal Norwegian Embassy in Korea; Korea 
• Networks: KISTI/KREONET/KRLight (Korea), NIA/KOREN (Korea), 

UNINETT (Norway), NORDUnet (Nordic countries), CANARIE (Canada), 
PNWGP/Pacific Wave (US), StarLight (US), SURFnet/NetherLight 
(Netherlands) 
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The goal of this project is to create a user-friendly capability between Norway and 
Korea for ongoing collaboration in medical technology and service research and 
education, and to promote close collaborations between participating hospitals. A 
pilot high-definition 1Gb transmission from the Norwegian University of Science 
and Technology, Norway, to Yonsei Hospital, Korea, enabled doctors to collaborate 
on distance medical research, test feasibility, and evaluate technologies. 

Though demonstration did not use TransLight/StarLight; it used 1Gbps on the 
SURFnet AMS/CHI link; however, it leverages investments from SURFnet for 
transatlantic connectivity. At StarLight, we created a VLAN over TransLight (the 
donated Cisco Research Wave between Chicago and Seattle) to carry traffic from 
Chicago to Seattle, where NORDUnet peers with KREONet2. 

 
PRAGMA: Grid Interoperation for Biomedically-Relevant Protein Structures 
 

http://www.pragma-grid.net/wp-content/PRAGMA2008.pdf 
 

Collaborators: 
• UCSD; Renaissance Computing Institute (RENCI); Pacific Rim Applications and 

Grid Middleware Assembly (PRAGMA) Grid; FermiGrid; Open Science Grid; 
US 

• Monash University; Australian EnterpriseGrid; APAC Grid; Australia 
• University of Zurich; Switzerland 
 

As e-Science continues to be embraced by the wider research community, the 
demand for resources also increases, particularly the need to interoperate Grids. 
PRAGMA members developed a case study to test Grid interoperability and 
interoperation. 

To ensure the validity and relevance of its study, a real science application was run 
– a Nimrod/G experiment in structural biology. Specifically, multiple 
conformations of multiple proteins from the Protein Data Bank (PDB) were used in 
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a protein crystal structure determination, using the Molecular Replacement (MR) 
technique. This involved testing the entire PDB using the MR application PHASER 
<www-structmed.cimr.cam.ac.uk/phaser>, a maximum likelihood approach. 

This experiment generated more than 70,000 executions across 5 Grids, requiring 
over half a million CPU hours. The team performed MR calculations using the 
entire PDB (~80,000 structures) in a reasonable timeframe. This feat was 
inconceivable 3 years ago (and many in the application community consider it still 
is). PRAGMA’s approach has led to the structural solution of several key medically 
important proteins in laboratories, many of which involve collaborations with 
researchers from Monash University and several international laboratories, which 
would otherwise have remained unsolved. Much of this data is currently being 
published in top international journals. 

 
PRAGMA: Monash University Research Program Abroad (MURPA) 
 

http://infotech.monash.edu.au/about/events/2008/murpa.html  
https://messagelab.monash.edu.au/MURPA/MURPAAbstracts2009 
http://www.calit2.net/newsroom/article.php?id=1484 
 

Collaborators: 
• UCSD; Pacific Rim Applications and Grid Middleware Assembly (PRAGMA); 

US 
• Monash University; Australia 
• University of Zurich; Switzerland 
 

PRAGMA demonstrates the growing importance of international experiences and 
the success of the UCSD Pacific Rim Experiences for Undergraduates (PRIME) and 
Osaka University’s Pacific Rim International Universities (PRIUS) program. These 
programs are motivating Monash University to launch a new program, MURPA, 
where undergraduates have an opportunity to work with researchers worldwide. 

 

STAR Collaboration to Recreate Quark-Gluon Plasma 2008 
 

www.isgtw.org/?pid=1001299 
 

Collaborators: 
• Brookhaven National Laboratory; US 
• Nuclear Physics Institute of the Academy of Sciences of the Czech Republic 

(NPI ASCR); Regional Computing Center for Particle Physics; Czech Republic 
 

Without the need to connect remotely to Brookhaven to get analysis data, 
collaborating scientists in Prague can now do their analysis at lightning speed, 
thanks to their new local Tier2 site. 

In an experiment called STAR, researchers aim to recreate the quark-gluon plasma 
(a soup-like state of the matter) that permeated the universe less than a second after 
the Big Bang. To do this, they analyze data from Brookhaven’s high-energy heavy 
nuclei collisions. Before installation of the Tier2 site at NPI ASCR in Prague, 
STAR collaborators had to connect to Brookhaven remotely each time they needed 
to retrieve analysis data, and network latencies made this a tedious task. 

With the new Tier2 site, NPI ASCR has 20 terabytes of space to store Brookhaven 
datasets, which can be rotated periodically depending on researchers’ demands and 
interests. NPI ASCR researchers retrieve data from Brookhaven via an optical 
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network between the two countries that provides 1Gbps connectivity, enabling them 
to obtain results faster and support larger number of scientists at much lower costs. 

The Tier2 data transfer framework allows Brookhaven datasets to be deposited into 
a “Disk Pool Manager,” developed by the LHC Grid Computing project, where 
Prague collaborators can easily access them using tools developed by Open Science 
Grid. Once the Brookhaven datasets arrive at the local NPI ASCR site, researchers 
use a transparent interface to access the data and launch jobs that run at the 
Regional Computing Center for Particle Physics “Golias” farm, the biggest site in 
the Czech Republic that is fully dedicated to particle physics data processing. 

 
Note: While this application does not use TransLight/StarLight but CESNET 
between Prague (CzechLight) and Chicago (StarLight), it leverages investments 
from the Czech Republic for international transatlantic connectivity. 

 

UltraGrid over DCN @ Internet2 2008 
 

http://events.internet2.edu/2008/fall-
mm/sessionDetails.cfm?session=10000237&event=911 
www.ces.net/doc/press/2008/pr081029.html 
 

Collaborators: 
• Louisiana State University (LSU)/Center for Computation and Technology 

(CCT); LONI; Internet2; US 
• Masaryk University/Laboratory of Advanced Networking Technologies 

(ANTLab); CESNET; Czech Republic 
• GÉANT2; Europe 
 

On October 16, 2008 at the Internet2 2008 Fall Member Meeting, the use of 
UltraGrid high-definition video technology was demonstrated. Initially developed 
via an NSF grant to University of Southern California/Information Sciences 



 
UIC TransLight/StarLight Quarterly Report, August 1, 2008 – October 31, 2008 21 

Institute, the UltraGrid application is now primarily developed by the ANTLab at 
Masaryk University in Brno, Czech Republic, and supported by CESNET. 

The technology linked LSU/CCT Professor Thomas Sterling to students at 
Masaryk, to showcase how advanced virtual collaboration technology can 
revolutionize the global educational environment. The video also utilized 
international DCN connections across multiple circuit domains including LONI, 
Internet2 and the GÉANT2 AutoBAHN networks. 

UltraGrid data was distributed using application-level modular programmable UDP 
packet reflectors that were developed over the past five years by CESNET and 
Masaryk/ANTLab. This technology allows for independence on network-native 
multicast, while it is possible to process the data in per-user specific ways. 

 

VINI: Virtual Network Infrastructure 
 

www.vini-veritas.net 
 

Collaborators – VINI consists of 37 nodes at 22 sites connected to: 
• National LambdaRail; Internet2; US 
• CESNET; Czech Republic 
 

VINI is a virtual network infrastructure that allows network researchers to evaluate 
their protocols and services in a realistic environment, with a high degree of control 
over network conditions. VINI allows researchers to deploy and evaluate their ideas 
with real routing software, traffic loads, and network events. To provide researchers 
flexibility in designing their experiments, VINI supports simultaneous experiments 
with arbitrary network topologies on a shared physical infrastructure.  
Network virtualization provides a powerful way to run multiple networks, each 
customized to a specific purpose, at the same time over a shared substrate. VINI 
research on network virtualization focuses on two main scenarios. First, it considers 
the role of virtualization in running multiple experiments simultaneously in a shared 
experimental facility. For example, the NSF GENI initiative focuses on the design 
and deployment of a shared, wide-area experimental facility to support a wide range 
of research in networking and distributed systems. The VINI project is a step in that 
direction, supporting experimentation with new routing, forwarding, and addressing 
schemes on a shared facility built on top on general-purpose processors. Second, 
VINI considers the role of virtualization to support multiple architectures 
simultaneously as a long-term solution for the future Internet. The Cabo project 
explores the benefits of running customized architectures, as well as how a 
virtualized system enables an economic refactoring of a future Internet into 
infrastructure providers (that own and operate the equipment) and service providers 
(who lease virtual components and offer end-to-end services to users). These 
projects grapple with the technical challenges of providing a virtualized, 
programmable substrate that operates at high speed; the Cabo project must address 
the additional challenges of building a substrate that can operate without any 
dependency on the existing Internet. 
Project PlanetLab hosts VINI documentation. VINI adds Layer 2 virtual networks 
to PlanetLab slices.  
Note: While this application does not use TransLight/StarLight, it leverages 
CESNET’s investment in transatlantic networking. CESNET connects to VINI via a 
lightpath from Prague to Amsterdam to Chicago. 
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2.B.4. Plans for the Coming Quarter (Quarterly Reports Only) 
TransLight/StarLight plans for September 1 – November 30, 2008, include: 

• Continue provisioning VLANs on TransLight/StarLight CHI/AMS for e-science applications 
(ongoing)  

• Continue representing TransLight/StarLight at major conferences and workshops (as members of 
the program committee and/or as participants); continue to participate in network engineering 
JET and GOLE meetings; continue to participate in the IRNC Measurement Group; and, continue 
to learn/design cybersecurity best practices for IRNC 

• Continue identifying and developing production applications on both IRNC circuits. 
• Continue updating the TransLight/StarLight website. 
• Continue preparations for SC’08 international demonstrations 
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2.C. Research Training 
National Research & Education Network (NREN) management and engineers from Internet2, ESnet, 
NLR and DANTE work closely with IRNC management and engineers at UIC and SURFnet, as well as at 
MAN LAN, StarLight, and NetherLight, to facilitate connectivity and greater advances in global 
networking than a single-investigator effort can afford. In addition, numerous researchers, middleware 
developers, network engineers and international NRENs are involved as users of TransLight/StarLight. 
This global, dedicated community has elected to work together, on a persistent basis, to further the goals 
of international e-science collaboration. 
 
2.D. Education/Outreach 
TransLight/StarLight’s primary education and outreach activities include web documentation, journal 
articles, and conference presentations and demonstrations. We also provide PowerPoint presentations and 
other teaching materials to collaborators to give presentations at many conferences, government briefings, 
etc. 
 
Since 1986, EVL has partnered with NCSA, ANL, and, since 1994 with NU/iCAIR, and since 2000 with 
Calit2/UCSD, in ongoing efforts to develop national/international collaborations at major professional 
conferences, notably ACM/IEEE Supercomputing (SC), IEEE High Performance Distributed Computing 
(HPDC), and Internet2 and GLIF meetings. We have participated in European conferences, NORDUnet 
annual meetings and a UKERNA seminar on optical networking. Our success has been in the 
development of teams, tools, hardware, system software, and human interface models on an accelerated 
schedule to enable multi-site collaborations for complex problem solving. 
  
We participate in the annual GLIF and SC conferences, and have participated in AAAS, to promote the 
goals of IRNC and TransLight/StarLight. We also organized the iGrid 2005 in San Diego in September 
2005 to showcase international advanced applications and middleware developments. 
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3. Publications and Products 

3.A. Journals/Papers 
None. 
 
3.B. Books/Publications 
None. 
 
3.C. Internet Dissemination 
www.startap.net/translight  
 
3.D. Other Specific Products 
Other than the information reported here, we have not developed any other specific product of 
significance. 
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4. Contributions 

4.A. Contributions within Discipline 
TransLight/StarLight, by its very nature, is interdisciplinary. There is clearly a fine team of computer 
scientists, computational scientists and networking engineers involved with TransLight/StarLight, 
facilitating greater advances in global networking than single-investigator efforts can afford. 
TransLight/StarLight developed its management team in the Chicago area (UIC/EVL), and leverages the 
efforts of its IRNC partners (particularly TransLight/PacificWave, GLORIAD and WHREN-LILA), and 
technical and administrative contacts at national NRENs (Internet2, ESnet and NLR) and foreign NRENs 
(DANTE and SURFnet). 
 
4.B. Contributions to Other Disciplines  
Within the Computational Science and the Computer Science communities, TransLight/StarLight efforts 
help lead 21st century discipline science and computer science innovation. TransLight/StarLight’s 
10Gbps routed circuit among the Internet2 network, NLR, ESnet and GÉANT2 provides greater 
transatlantic connectivity, and the 10Gbps switched circuit between StarLight and NetherLight provides 
long-distance, high-bandwidth capability for demanding data-intensive e-science applications. 
 
4.C. Contributions to Human Resource Development  
We promote TransLight/StarLight through web documentation, journal articles, demonstrations and 
presentations at major networking conferences (e.g., Supercomputing, HPDC, Internet2), workshops 
(GLIF), scientific conferences (AAAS), as well as PowerPoint presentations and other instructional 
material. We teach the infrastructure, the grid advancements, the technological innovations and the 
application advancements that global connectivity enables. In fact, thanks to previous NSF funding of 
STAR TAP, StarLight and Euro-Link, we have a mailing list of ~1,000 <stars@startap.net> individuals, 
from academia, government and industry, interested in information about international advanced 
networking developments. (Note: This list is currently offline and being updated.) 
 
4.D. Contributions to Resources for Research and Education 
TransLight/StarLight is a necessary and integral part of application advances and technological 
innovations for the US Computational Science and Computer Science research and education 
communities, as well as of major interest to network engineers. In particular, the TransLight/StarLight L2 
circuit between StarLight and NetherLight is part of the GLIF LambdaGrid fabric and represents a major 
resource for science and technology.  
 
4.E. Contributions Beyond Science and Engineering  
Because of TransLight/StarLight’s interest in advanced applications and lightpath provisioning, we often 
get inquiries from network equipment manufacturers and telecommunication providers about partnering 
with us to create and showcase a marketplace for wavelength-based network services and products. We 
look forward to working with these companies and introducing them to the Nation’s foremost university 
and Federal laboratory networking engineers, computer programmers and applications scientists, who are 
developing and using today’s evolving grid technologies. Our users expect us to grow in capacity and 
sophistication, and we look forward to the engineering challenges ahead. 
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5. Special Requirements 

5.A. Objectives and Scope  
A brief summary of the work to be performed during the next year of support if changed from the original 
proposal. 
Our scope of work has not changed. 
 
5.B. Special Reporting Requirements  
Do special terms and conditions of your award require you to report any specific information that you 
have not yet reported? 
No. 
 
5.C. Animals, Biohazards, Human Subjects  
Has there been any significant change in animal care and use, biohazards, or use of human subjects from 
what was originally approved (or approved later)? 
No.  
 


