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James G. Williams – Principal Investigator 
(Prepared by John Hicks, Jennifer M. Schopf, Alice Jackson) 

Summary  
During the quarter of March 1, 2013 through May 31, 2013, the America Connects to 
Europe (ACE) project continued its collaborative and engineering activities to support 
international collaborations. This report outlines collaborations, software and systems 
work, operational activities, and usage statistics for the project. Highlights include 
participation in the Internet2 Members meeting, provisioning two new circuits -  a 10G 
link from Chicago to Amsterdam to support SDN experiments and an additional 10G link 
between WIX (McLean, VA) and Frankfort, and additional SDN work.  

1. ACE Overview 
 
The America Connects to Europe (ACE) project supports a series of circuits and 
services between the US East coast and Europe. In the current set up, these circuits are: 

• Prior to this quarter, there were two 10G circuits between WIX (McLean, VA) and 
Frankfurt. These circuits are lagged together and load balanced for performance, 
and sometimes they are reported on as a single unit. An additional 10G circuit on 
this route was brought up this quarter, bringing this total to 3. Two of these 
circuits are NSF funded, the third is an in-kind contribution by GÉANT. 

• Three 10G circuits between MAN LAN (New York City) and Amsterdam. These 
circuits are lagged together and load balanced for performance, and sometimes 
they are reported on as a single unit. One of these circuits is NSF funded, the 
other 2 are in-kind contributions by GÉANT. 

• One 10G circuit between New York City and the London Open Exchange. This is 
fully funded by NSF. 

• One 10G circuit between MAN LAN and Paris. This is fully funded by GÉANT. 
• This quarter an additional 10G circuit between StarLight in Chicago and 

Amsterdam was provisioned, primarily used for SDN experiments. This is fully 
funded by NSF. 

These circuits are used in production and support applications including physics (LHC), 
astronomy (e-VLBI), and biomedical (GENIUS). 
 
In addition, this award supports tool development, software defined networking (SDN) 
experimental work, and measurement and security activities.  
 
Please note that some of the activities (outreach to Africa, PerfSONAR training, etc.) are 
also included in the TransPAC quarterly report project, as appropriate, as joint funding 
supports these efforts. 

2. Staffing 
 
Prior to this quarter, project staff consisted of: 

• Jim Williams, Director 



 2 

• Andrew Lee, primary ACE senior network engineer 
• John Hicks, primary network research engineer 
• Chris Small, part time network researcher 
• Scott Chevalier, primary contact for GlobalNOC support desk 
• Alice Jackson, administration 
• Eric-Jan Bose, European network consultant 
• Gabriel Iovino, REN-ISAC staff member 
• Wesley Young, REN-ISAC staff member 
• Doug Person, REN-ISAC staff member 

 
The search for a new director was initiated this quarter, as Jim Williams will be retiring 
August 31, 2013. The position was posted, and several eligible candidates have applied. 
Interviews are ongoing at this time. In light of a possible gap in project leadership, John 
Hicks is being briefed to provide bridging coverage for the IRNC awards as necessary. 
Dale Smith, University of Oregon and the Network Startup Resource Center (NSRC), is 
also being hired on as a consultant to provide additional support during this transition. 

3. Collaborations, Travel, and Training  
 

ACE staff continued to grow collaborations in Europe and Africa over the quarter with the 
goal of better understanding collaborative science use of the ACE links and supporting 
use of emerging network technologies. 

As part of Indiana University’s on going collaboration with the Network Startup Resource 
Center (NSRC), Hicks joined NSRC staff at a training event in South Africa on April 15-
19, which had approximately 50 attendees from universities across South Africa. His 
sessions focused on Layer 2 and Layer 3 fundamentals. This effort lays the groundwork 
for ongoing training and collaborations with NREN engineers in these nations in the 
future. Travel was paid for by NSRC, and additional information can be found at 
https://nsrc.org/workshops/2013/nsrc-tenet-tut/ . 

Hicks and Williams participated in the Internet2 Members meeting in April in Arlington, 
VA. Williams ran a session on international networks, and a variety of side meetings took 
place with collaborators to plan future projects. There was a fair amount of conversation 
around 100G networking, and the 100G transatlantic link being planned by a consortium 
involving Internet2 and GÉANT, among others. 

After the Internet2 Members meeting, 5 visitors from the UbuntoNet Alliance, KENET, 
and MARWAN joined ACE staff members and NSRC members at IU. The day long 
meeting included sessions on OpenFlow, Software Defined Networking, WorldView and 
its software, NOC operations, and software development.  

At the 16th GENI Engineering Conference (GEC) held March 19-21 in Salt Lake City 
Utah, ACE staff supported several research projects and demonstrations by researchers 
in the APAN region, Europe, and the US. A demo stitching together protoGENI testbeds 
was supported by TransPAC, and is detailed in that quarterly report. 

We continue to work with GÉANT and CERNET on Orient+, the link from China to the 
London open exchange.  This project expanded in scope as in March and April to 
include additional backup paths, as detailed in Section 5.A. Williams attended the 
Orient+ launch event in London. 

Hicks and Sweeny continue to help in presenting and supporting OpenFlow 
implementation workshops. They were part of the team that supported the first Operating 
Innovative Networks (OIN) workshop in the series, which presents material to network 
operators, including material on OpenFlow and research DMZs. In May, Sweeny 
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presented at the OIN workshop in Washington, DC along with speakers from the NSF, 
Quilt, GPO, ESnet, and others.  

This year, the GlobalNOC celebrates 15 years operating research and education 
networks, and a 15-year celebration event will take place at the IUPUI campus in 
September. 

4. Software and Systems Work 

A. Tool Development 
 
The development of new and expanded GlobalNOC tools, funded in small part by ACE, 
continued. The next generation of the GlobalNOC's database, DB2, was officially 
launched this quarter. A new schema allows technicians to more easily view information 
tied into the DB and will simplify many of the steps for searching that were previously 
part of the Service Desk workflow. Additional schema modifications and updates will 
follow on from this core update. For example, the Network Integration Tool will undergo 
a user feedback inspired update and will further define associations between events a 
well as streamline multi-network circuit events. Additional schema changes will be 
included in updates to several other core tools, including AlertMon, TickMon, and 
Notification.   

B. Software Defined Networking (SDN) Activities 
 
In the ACE project, SDN activities are primarily supported over a circuit between 
StarLight (Chicago) and Amsterdam. This circuit has been transitioned from the legacy 
WAN-PHY to a LAN-PHY circuit. Switching the circuit to LAN-PHY eliminated two pieces 
of equipment in the path and simplified circuit management, also avoiding the use of 
expensive optical gear that had previously been required. This also paves the way for a 
possible future move to land the circuit on ACE owned equipment, which will enable 
better circuit visibility and simplify circuit management.  An ACE owned NEC switch was 
also installed during this time period in preparation of moving the circuit.  The NEC 
switch enables OpenFlow capabilities previously not available from Chicago to 
Amsterdam.  Figure 1 shows the current Chicago-Amsterdam experiment setup. 
 
Further talks between the ACE Project, Internet2, and SURFnet advanced the definition 
of an OpenFlow capability on this link, with the goal to connect Internet2's AL2S to the 
OpenFlow testbed at SARA in Amsterdam. This will also extend OpenFlow connectivity 
into Europe to other OpenFlow testbeds, including using GÉANT. The OpenFlow plan 
for the Chicago-Amsterdam circuit will enable OpenFlow between dedicated OpenFlow 
switches, to be added in NetherLight and StarLight that are connected to the existing 
switching gear that drives the Chicago-Amsterdam circuit. The OpenFlow VLANs will run 
through the “normal” switches. This plan was first announced at TIP2013 in Honolulu, HI 
in January 2013, and is expected to be implemented in the summer of 2013.  
 
Talks are still underway to enable the Chicago to Amsterdam circuit to play a role in the 
Large Hadron Collider Open Network Environment (LHCONE). LHCONE is considered a 
pathfinder network architecture and infrastructure for LHC and other big science projects 
that are expected to ask for or work on their own instance of an Open Network 
Environment. 
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Figure 1. Chicago to Amsterdam circuit used for SDN experiments. 
 

C.  Measurement Activities 
Discussions continued with Internet2 for additional monitoring capabilities on the WIX 
and MAN LAN circuits. Staff from Internet2, ACE, and GÉANT started discussions about 
a framework for testing the performance and capacity of the trans-Atlantic circuits. Test 
nodes installed at MAN LAN and WIX to provide additional tools for debugging any 
issues that occur on the circuits. The test nodes will include the perfSONAR suite of 
tools and corresponding DANTE/GÉANT test nodes are being identified. 

5. Operational Activities 

A. Circuit Procurement and Network Engineering 
 
Two new circuits were provisioned this quarter. First, a new circuit from Chicago to 
Amsterdam was installed for use as a testbed for SDN experiments. Second, an 
additional 10G service from Washington to Frankfort was installed, replacing a prior 
circuit that existed before the AE project began. This has resulted in 60G (3x10 + 3x10) 
of bandwidth between the US (from MAN LAN and WIX) and the EU (via Amsterdam 
and Frankfurt).  
 
In addition, discussions finalized to connect the NYC-London 10G circuit to the London 
Open Lightpath Exchange (OLE). The contract for a connection to the London Open 
Lightpath was signed. This London OLE connection provides direct US connectivity for 
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Africa and the Orient+ Beijing connection. Sweeny worked with GÉANT, CERNET (the 
owners of the TransPAC Los Angeles –Beijing ciruit), and Internet2 engineers to design, 
validate, and engineer a backup path for Internet2 to GÉANT through the 5Gbs Orient+ 
path through CERNET.  Although not part of the original design for Orient+, this is a 
useful outcome to increase the available backup paths for the associated links. This 
project was a great example of China-EU-US collaboration, and laid the groundwork for 
future projects. 
Installation of an Inter Domain Controller (IDC) at MAN LAN was completed, which 
makes it possible to create dynamic circuits through MAN LAN using OSCARS. This will 
enable us to provide Layer 2 Virtual Circuits dynamically instead of relying on static 
services. US researchers using the Internet2 ION facility will now be able to create 
dynamic circuit to Europe using the ACE networks. 

B. Traffic Graphs 
Figures 2 and 3 show the aggregated traffic for the two 10G circuits from WIX to 
Frankfurt.  The circuits are lagged together to create a total capacity of 20Gbps. The 
new additional 10G circuit which was brought up this quarter is not yet included in this 
data. 
 
Figures 4 and 5 show the aggregated traffic for the three 10G circuits from MAN LAN to 
Amsterdam. The circuits are lagged together to create a total capacity of 30Gbps.   
 

 
 
Figure 2. Aggregated traffic using maximum daily values on the 20G Lag between WIX and Frankfurt for 
March 1, 2013 through May 31, 2013. 
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Figure 3. Aggregated traffic using smoothed daily averages on the 20G Lag between WIX and Frankfurt for 
March 1, 2013 through May 31, 2013. 

 

 
Figure 4. Aggregated traffic using maximum daily values on the 30G Lag between MAN LAN and Amsterdam 
for March 1, 2013 through May 31, 2013. 
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Figure 5. Aggregated traffic using smoothed daily averages on the 30G Lag between MAN LAN and Amsterdam 
for March 1, 2013 through May 31, 2013. 

 
 

In addition to these 6 circuits, ACE supports three other circuits. The first circuit is the 
NY to London link, which only came up during this quarter and does not yet have traffic 
information being collected. The second is the NY to Paris circuit funded by GÉANT. 
This was not being monitoring by the project prior to this quarter, but information will be 
included for next quarter. 
 
The third is a link from Chicago to Amsterdam, which is used as a testbed for SDN. This 
link experienced a large period of unstable behavior. The circuit was moved on Feb 6 
from the SURFnet provided infrastructure (on Level3 and NLR) to a newly procured 10G 
Zayo-provided Chicago-Amsterdam 10G transparent lambda. Between February 28, 
2013 and April 17, 2013, the link was unavailable a number of times for days. The issues 
were determined to be in or around New York City, so entirely inside the Zayo network. 
Due to the lack of proper communication from Zayo,  both the StarLight NOC and the 
NetherLight NOC independently tried to address this situation, which did not lend itself to 
a quick resolution.  
 
The Chicago Amsterdam circuit has been stable since April 17, 2013. In order to have a 
stronger communications structure on our side for dealing with Zayo, the ACE 
Leadership has ensured that the Global NOC at Indiana University is the sole party 
dealing with Zayo. The NetherLight and StarLight NOCs will communicate with the 
Global NOC in case of issues with the link. The Global NOC is the ultimate owner and 
will work directly with Zayo. 
 
The usage of the Chicago to Amsterdam link consisted of lightpaths for many diverse 
projects involving US-funded and Europe-funded projects. The VLAN assignment on 
May 31, 2013 on this link is presented in Appendix A. 
 
Traffic information for this link is available from the management systems via a reverse 
proxy. The URL to this page is: 
http://noc.netherlight.net/stats/ace/. Figure 4 shows an excerpt from that web page 
above showing traffic on the link during this entire reporting period (and before). This 
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traffic information is supplied by SURFnet, as StarLight does not give us access to the 
data.  
 

 
 

C. Trouble Tickets 
 
During this quarter, there were six tickets for unscheduled maintenance, detailed in 
Table 1, and six tickets for scheduled maintenance, detailed in Table 2. Additional 
trouble ticket information is available at 
https://tick.globalnoc.iu.edu/fp_tools/public_ticket_viewer/index.cgi .  
 
  

Figure 4: Traffic information for Chicago to Amsterdam 10G circuit. 
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Ticket 
Number 

Customer 
Impact 

Network 
Impact 

Title Outage Type Start Time 
(UTC) 

End Time 
(UTC) 

 

168 3-Elevated 2-High ACE Backbone Circuit 
GLOBAL-ACE-WIX-O192-
01502 Outage Resolved 

Unannounced 
Maintenance 

03/13/2013 
11:01 PM 

03/14/2013 
12:50 AM 

171 3-Elevated 2-High ACE Backbone Circuit 
GLOBAL-ACE-MANLAN-
O192-01500 Instability 

Undetermined 03/14/2013 
10:55 AM 

08/09/2013 
1:00 AM 

181 3-Elevated 2-High ACE Backbone Circuit 
GLOBAL-ACE-WIX-O192-
01502 Outage Resolved 

Circuit - 
Damaged 
Fiber 

04/02/2013 
7:12 PM 

04/03/2013 
1:52 AM 

188 3-Elevated 2-High ACE Various Backbone 
Circuits Outage Resolved 

Circuit - 
Damaged 
Fiber 

04/25/2013 
6:49 PM 

04/26/2013 
2:23 AM 

202 3-Elevated 2-High ACE Backbone Circuit 
GLOBAL-ACE-WIX-O192-
01502 Outage Resolved 

Circuit - 
Damaged 
Fiber 

05/14/2013 
5:20 AM 

05/21/2013 
6:34 PM 

203 4-Normal 3-Elevated ACE Backbone Circuit ACE-
AMS-STAR-10GE-01622 
Outage Resolved 

Circuit - 
Damaged 
Fiber 

05/14/2013 
5:20 AM 05/21/2013 

6:34 PM 

Table 1.  Unscheduled maintenance tickets for the ACE circuits, March 1, 2013 – May 31, 2013. 

 
 

Ticket 
Number 

Customer 
Impact 

Network 
Impact 

Title Maintenance 
Type 

Start Time 
(UTC) 

End Time 
(UTC) 

 157 3-Elevated 2-High ACE Backbone Circuit GLOBAL-ACE-
WIX-O192-01502 Maintenance 
Completed 

Circuit 03/05/2013 
6:13 AM 

03/05/2013 
6:33 AM 

172 3-Elevated 2-High ACE Backbone Circuits GLOBAL-ACE-
WIX-O192-01502 and GLOBAL-ACE-
MANLAN-10GE-01617 Emergency 
Maintenance Completed 

Circuit 03/16/2013 
6:45 AM 

03/16/2013 
7:08 AM 

176 3-Elevated 2-High ACE Backbone Circuit GLOBAL-ACE-
MANLAN-O192-01500 Maintenance 
Completed 

Circuit 04/04/2013 
4:55 AM 

04/04/2013 
4:59 AM 

186 3-Elevated 2-High ACE Backbone Circuit GLOBAL-ACE-
WIX-O192-01502 Maintenance 
Completed 

Circuit 05/02/2013 
6:17 AM 

05/02/2013 
7:48 AM 

191 3-Elevated 2-High ACE Backbone Circuit GLOBAL-ACE-
WIX-O192-01502 Maintenance 
Completed Alternate Window 

Circuit 05/10/2013 
5:53 AM 

05/10/2013 
8:04 AM 

204 3-Elevated 3-Elevated ACE Backbone Circuits GLOBAL-ACE-
MANLAN-O192-01500 and ACE-FRK-
WASH2-10GE-01507 Maintenance 
Completed 

Circuit 05/27/2013 
10:55 PM 

05/28/2013 
1:35 AM 

Table 2. Tickets for scheduled maintenance on ACE circuits, March 1, 2013 - May 31, 2013. 
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D. Downtime and Availability  
The following table represents the reported downtime and availability for the circuits in 
the ACE project.  

ACE Core Nodes Down Time Reporting Period 
Availability 

52 Week 
Availability 

 0 hr 0 min 100.0% 100.0% 

ACE Backbone Circuits Down Time Reporting Period 
Availability 

52 Week 
Availability 

GLOBAL-ACE-MANLAN-O192-
01500 591 hr 49 min 73.2% 92.9% 

GLOBAL-ACE-MANLAN-O192-
01501 0 hr 0 min 100.0% 100.0% 

GLOBAL-ACE-WIX-O192-01502 201 hr 42 min 90.9% 94.4% 
GLOBAL-ACE-WIX-O192-01504 7 hr 34 min 99.7% 99.9% 
GLOBAL-ACE-MANLAN-O192-
01505 0 hr 0 min 100.0% 100.0% 

GLOBAL-FRK-WASH2-10GE-
01507 0 hr 0 min 100.0% 100.0% 

ACE-AMS-STAR-10GE-01622 181 hr 14 min 91.8% 97.9% 
MAN-NEWY32AOA-PARIS-10GE-
01618 0 hr 0 min 100.0% 100.0% 

Aggregate All ACE Backbone 
Circuits 982 hr 19 min 94.4% 98.1% 

 
Table 3: Reported link downtime information for ACE core nodes and circuits. 

 

6. Security Events and Activities  
 
REN-ISAC had no ACE specific deliverables to report for thus quarter.  
 
Standard security support via the GlobalNOC continued. 

7. Reporting against Objectives March 2013-May 2013 
1. Implemented new Chicago-Amsterdam circuit (Section 5.A) 
2. Implemented new WIX-Frankfurt circuit (Section 5.A) 
3. Worked on OpenFlow implementation of Chicago-Amsterdam link (Section 4.B)  

a. OpenFlow Switch connected to StarLight 
b. OpenFlow Switch connected to NetherLight 
c. VLANs configured 

8. Plans for 1-June-2013 thru 31-August-2013  
 

1. Collaboration and Training 
a. Attend TERENA conference  
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b. Work with InCNTRE to assist with Summer of Networking instruction 
2. Engineering and Operations 

a. Continue investigation active measurements at WIX and MAN LAN 
b. Add monitoring data for the MANL LAN to Paris circuit 
c. Work on OpenFlow implementation of Chicago-Amsterdam link (TERENA 

Demo) 
d. Plan to connect Open Flow switch in Chicago to ALS Fabric 

3. Staffing 
a. Contract for Dale Smith, NSRC 
b. Continue search for new director 

 

	   	  



 12 

	  
APPENDIX	  A.	  VLAN	  assignment	  on	  Chicago-‐Amsterdam	  
Link	  
The table below shows the VLAN assignment on the Chicago to Amsterdam circuit on the 
last date of this reporting period. New in this table is the column showing VLAN 
numbers. 
 
 

NetherLight service ID VLANs Description Global ID 
5029VL_CZPRG-
USCHI(NBD-CESNET-
CineGrid-1) 440 

VLAN between Prague and Chicago 
for CineGrid 

urn:ogf:network:netherli
ght.net:5029VL 

5030VL_CZPRG-
USCHI(NBD-CESNET-
CineGrid-2) 441 

VLAN between CESNET (Prague) 
and Chicago for CineGrid 

urn:ogf:network:netherli
ght.net:5030VL 

5039VL_CZPRG-
USCHI(NBD-CESNET-
Masaryk_University_proje
cts-1 438 

VLAN between CESNET (Prague) 
and Chicago used by Masaryk 
University projects 

urn:ogf:network:netherli
ght.net:5039VL 

5041VL_CZPRG-
USCHI(NBD-CESNET-
Masaryk_University_proje
cts-3 3440 

Vlan between Prague-Chicago used 
by Masaryk University projects 
(EAGER project) 

urn:ogf:network:netherli
ght.net:5041VL 
 

5042VL_NBD-PSNC-LSU 3442 Vlan between PSNC and LONI/LSU 

urn:ogf:network:netherli
ght.net:5042VL(PSNC-
LSU) 

5048VL_NBD-
EVL/CineGrid 21 

UvA SNE to Starlight used for 
CineGrid - 

5051VL_NBD-CESNET-
NCSA 3441 

VLAN from Supercomputing Center 
Brno to NCSA (EAGER project), 
CESNET, Starlight, Supercomputing 
Center Brno involved 

urn:ogf:network:netherli
ght.net:5051VL 

5053VL_NBD-Optiplanet 376 
Optilan - UvA SNE, Starlight and 
SARA - 

5054VL_NBD-4K 439 
Madrid (i2CAT, via GÉANT2) to 
Chicago for 4K video - 

5056VL_NBD-USLHCnet 451 
RNP/HEPGrid to USLHCNet/Caltech 
connection - 

5057VL_NBD-USLHCnet 452 
SPRace to USLHCNet/Caltech 
connection - 

5058VL_NBD-JIVE 454 
JIVE testing between Dwingeloo en 
Arecibo (Puerto Rico), NAIC 

urn:ogf:network:netherli
ght.net:5058VL 

5073VL_NBD-USLHCnet 457 
VLAN for US Tier2s - Caltech 
USLHCNet - 

5074VL_NBD-USLHCnet 458 
VLAN for US Tier2s - Caltech 
USLHCNet - 

5085VL_NBD-KAUST 459 
VLAN 459 between KAUST (Saudi 
Arabia) and StarLight 

urn:ogf:network:netherli
ght.net:5085VL 

5123VL_NBD-KAUST 3717 
VLAN 3717 between KAUST and 
Calit2 

urn:ogf:network:netherli
ght.net:5123VL 

5779VL_EXP-
AutomatedGOLE 

1779 – 
1799 

Connection between JGN2 and 
Asd001A_F25S1T - Automated 
GOLE pilot 

urn:ogf:network:netherli
ght.net:5779VL_Autom
atedGOLE(Starlight-
Netherlight) 

5086VL-RP1-loop-IRNC 515 
VLAN loop for 802.1aq research by 
SARA - 
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5087VL-RP1-loop-IRNC 514 VLAN loop for SARA - 
5099VL_SARA-
Caltech_OpenF-CT 2750 

VLAN for MPTCP and OpenFlow 
tests between CalTech and SARA - 

 


