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Problem Statement

Measuring network performance and monitoring network components are a critical part of any high-performance network deployed today.  In depth network measurement and monitoring services are key components to provide researches and engineers with views into application performance and to trouble shoot network problems.
Introduction

Since 1998 TransPAC has provided high performance research and education (R/E) network connectivity between the US and Asian Pacific region.  The TransPAC project was originally part of the NSF High Performance International Internet Services (HPIIS) program (NSF97-106) .  In late 2004 the NSF awarded Indiana University with the TransPAC2 project as part of the International Research Network Connections (IRNC) program (NSF04-560).  TransPAC2 consists of a single OC-192c connection between the west cost of the United States and the Tokyo XP.  This link will continue to connect the Asian Pacific Advanced Network (APAN) to the U.S. R/E network infrastructure.  This document will not address specific measurements efforts related to the development of an intra-Asia backbone [Tokyo-Hong Kong-Singapore].
Historically TransPAC has employed traditional network measurement and monitoring techniques including SNMP base Multi-Router Traffic Grapher (MRTG), various Round Robin Database (RRD) tools, the locally developed weathermap, and other Global Research Network Operations Center (GRNOC) tools such as Nagios Alertmon.  Passive monitoring hardware have been used in the past but are no longer cost effective due to constant changes in link technology and capacities.  This document describes the current state and deployment schedule of the monitoring infrastructure on the TransPAC2 network.  This document describes efforts to coordinate analogous monitoring and measurement facilities throughout APAN.  

As part of the 21st APAN meeting in Tokyo, TransPAC2 engineers and Matt Zekauskas from Internet2 conducted the Internet2 E2E network performance workshop (http://e2epi.internet2.edu/net-perf-wkshp/apan/).  There were approximately 25 people in attendance including representatives from Japan, Korea, China, Hong Kong, Taiwan, Thailand, Malaysia, and the US.  There were presentations from experts in security, measurement, high performance networking, and the medical application space (remote surgery).

During the 22nd APAN meeting in Singapore, discussions concerning 10Gbps testing and applications over TransPAC2 took place.  TransPAC2 recently installed a 10Gbps machine in L.A. There are some technical issues with the machine that has delayed full application testing.  TransPAC2 has been working with Mr. Kitamura, Mr. Ikeda (KDDI, APAN), and the NIC vendor (Neterion) to test and debug the 10G connection.  Work with Dr. Hirabaru of NICT will move forward as soon as technical issues are resolved.  Testing will include real long latency network applications and alternative TCP testing.  Detailed testing and experimentation will be available in the next measurement work plan.  These collaborative activities will enable application testing deeper into the APAN networks. 
TransPAC2 will continue to support measurement efforts including the Internet2 E2E piPEs and NLANR AMP/PMA projects.  TransPAC2 will provide a perfSONAR node in L.A.  PerfSONAR is a    project co-sponsored by GEANT2, Internet2's E2Epi, and ESnet.  This project aims to provide a common measurement framework across administrative domains in order to assist different user groups in solving network related issues.  The TransPAC2 perfSONAR efforts have been delayed due to other activities include 10Gbps machine issues.  TransPAC2 would like to participate in testing this system and evaluate future deployment in the Asian Pacific (AP) region.  TransPAC2 continues to use the NLANR AMP data and supports this effort by stressing the importance of this program to friends of TransPAC2 in AP region.  This relationship is necessary in order to expand AMP deployment deeper into the AP region.  The intra-Asia legs of the TransPAC2 network provide an opportunity for TransPAC2 to work with the NLANR PMA project to provide passive monitoring. 

TransPAC2 is using the statistics and reporting capabilities of the Arbor Peakflow SP System to publish Netflow and BGP analysis through a SOAP (Simple Object Application Protocol) interface.  All data is anonymized where appropriate.  The Peakflow SP system has a rich set of statistics capability that provides detailed analysis for TransPAC2 traffic.  The SP system implementation is made possible through the REN-ISAC also supported by Indiana University. As of September 1st, these updates are in place.  The TransPAC2 project website (http://www.transpac2.net/stats.php) allows visitors to query Arbor networks’ Peakflow SP.  Users can view network statistics about the TransPAC2 network based on the time frame and function they choose.  The report format will be consistent with the Peakflow SP security reports concerning TransPAC2 traffic.  Custom traffic reports are available upon request.  Figure 1 and 2 show examples of TransPAC2 traffic reported by the Arbor Peakflow SP system from Wednesday August 30 through Sunday September 3 2006.

Figure 1 shows TransPAC2 traffic breakdown (top 5 applications)
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Figure 2 shows TransPAC2 traffic breakdown by protocol
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Current Status

TransPAC2 deployed several high performance servers in 626 Wilshire Blvd. Los Angeles California (See Figure 3).  These machines are similar in configuration to the Abilene Observatory NMS machines.  One of these machines was upgraded to a 10Gbps capable machine.

The 10Gbps machine is installed.  Current technical issues with this machine are being resolved.

Information related to Transpac2 measurement machines:

· BWCTL (http://e2epi.internet2.edu/bwctl/)

· OWAMP (http://e2epi.internet2.edu/owamp/).

· NDT (http://e2epi.internet2.edu/ndt/).

· Network flow data collection and analysis.

· Router state information collected (Junos script). 

· Measurement machines are production level. 

· Measurement data and analysis available.
· Alternative TCP testing environment available.
Arbor Peakflow SP system is being using to report traffic statistics.  
Collaborative efforts between TransPAC2 and APAN-JP/KDDI labs continue in maintaining and developing measurement facilities in the AP region and the US.  Collaborative activities also include extended US visits from APAN engineers and sharing of collocated equipment. 

Figure 3 describe the physical infrastructure of the TransPAC2 network and measurement components.
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Diagram courtesy of Chris Robb (chrobb@grnoc.iu.edu).
Work Plan 2005-2006

Continue testing and experimentation of 10G machine.  
Continue develop of the TransPAC2 Arbor Peakflow SP SOAP interface to publish traffic statistics on the TransPAC2 webpage.  

TransPAC2 will work with Matthew Zekauskas (matt@internet2.edu) of Internet2, PI on the SGER: Network Measurement for International Connections (NSF Award Abstract - #0457404) and Matt Mathis (mathis@psc.edu) PI on a related NSF SGER: Exploratory Research on Network Measurement for International Connections (NSF Award -# 0513437) to implement an IRNC-wide measurement environment.  Working with the SGER projects and developing local data mining and analysis techniques will provide unique insight into the global networking environment.

In order to develop an IRNC-wide network measurement infrastructure TransPAC2 engineers would like to meet with other IRNC measurement/monitoring engineers to discuss areas of individual and collaborative measurement interest. Possible areas of discussion include:

· Teaching the E2E performance workshop to other groups
· Identifying public data repositories

· Creating a measurement contact db

· Tools used (owamp, bwctl, ndt, perfSONAR ... etc.)

· Inter-NOC communications

· How to share data

· Formats/scheme/metrics ...

· Global sharing/configuration/security

· Work with other project:

· GINI

· Abilene Observatory

· Planet Lab
Work Plan 2006-2007

The following are ongoing and scheduled items for the 2006-2007 time frame:

· TransPAC2 will continue to work with Matthew Zekauskas and Matt Mathis to develop data mining and analysis techniques for data gathered from the TransPAC2 network.

· Current hardware and software will be upgraded where appropriate.

· TransPAC2 will continue to work with APAN members to help integrate measurement facilities from Asia, the US, and Europe.  

· TransPAC2 engineers will investigate potential collaborative measurement activities with other networks (i.e. ESnet, DANTE, etc),

· TransPAC2 engineers will coordinate measurement activities through the APAN measurement WG.

· TransPAC2 will accommodate future measurement techniques, analysis, and hardware implementations.

· TransPAC2 will continue to work with APAN members to help develop an analogous Observatory infrastructure throughout Asia to provide partial network path analysis for network engineers and researches.

· Develop measurement strategy for intra-Asia backbone (Tokyo-Hong Kong-Singapore).
· TransPAC2 will continue to work in concert with NLANR’s active and passive monitoring efforts.
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