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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.  
During the 19th APAN meeting in Bangkok, Thailand a group of measurement specialists from APAN met to discuss operational issues, future plans, and efforts under way to provide researchers and engineers with meaningful data to improve application performance and debug problems with the network.  These discussions and plans are reflected in the Work Plan below.  The following is a list of action items that resulted from this meeting:

1. Create AMSG mailing list.

2. Create tools repository webpage.

3. Investigate international data export laws and report to mailing list.

4. Investigate hardware recommendations for observatory measurement devices.

5. Develop a measurement/monitoring contact database for each country/network in APAN.

6. Collect/create topology maps of current APAN networks with current and future APAN Observatory node locations.

7. Create a data repository (or pointers to existing repositories).

8. Investigate relationship between the APAN measurement specialists group and the APAN Measurement WG.

Note:  The status of items 1 – 8 will be discussed below. 
TransPAC2
will cooperate with various efforts including the NLANR-MNA, the Internet2 Abilene Observatory, pipes, and PerfSonar
 efforts to develop and deploy both capacity and end-to-end measurement tools.  PerfSonar is a joint work undertaken by Cesnet, DANTE, DFN, ESNet, FCCN, GRNet, Internet2, PSNC, Nordunet (Uninett), Renater, RedIRIS, University of Delaware.  Arnes, Belnet, Carnet, HEAnet, ISTF, Surfnet and SWITCH are also collaborating to this project through GN2-JRA1.  These tools will provide valuable data to network engineers and researchers using the TransPAC2 network.  Capacity and end-to-end data to peering networks are available.  NetFlow data is gathered and mined for capacity measurements as well as security and threat assessment.
Current Status

TransPAC2 deployed several high performance servers in 626 Wilshire Blvd. Los Angeles California (See Figure 1).  These machines will be similar to the Abilene Observatory NMS machines.

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). 
· Alternative TCP testing environment available (Interest in these services will determine the rate of development).   
· Measurement machines are production level. 

· Measurement data and analysis available.
Collaborative efforts between TransPAC2 and APAN-JP/KDDI labs are underway to maintain and develop measurement facilities in the AP region and the US.  Collaborative activities include extended US visits from APAN engineers and sharing of collocated equipment. 

Figure 1 describes the physical infrastructure of the TransPAC2 network and measurement components.
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Diagram courtesy of  Chris Robb (chrobb@grnoc.iu.edu).
The following addresses progress made toward the action items from the Bangkok meeting.

1. A mailing list was created in mid February.  The list consists of everyone that attended the initial meeting representing measurement specialist from APAN networks.  The list is apan-measure-info-l@indiana.edu.

2. An initial tools repository webpage was also created in Mid February. (http://www.jp.apan.net/noc/Observatory/).

3. Investigation of international data export laws has been terminated.  TransPAC2 will maintain export policies similar to Abilene and other US R/E networks.  No substantially new information was discovered during this investigation and the security community accepts Abilene’s policy of data exportation.
4. TransPAC2 will keep abreast of the Abilene Observatory hardware recommendations and augment when  necessary . 

Work Plan 2005-2006

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.
“End-to-end performance involves the entire path, including the perception of the end-user, the applications program, the operating system, the computer hardware, and all portions of the local and wide area networks. Ideally, to obtain true measurement of end-to-end performance, a measurement infrastructure is required that can provide information in all these areas.”  -- E2Epi 

In order to aid in the creation of an end-to-end measurement infrastructure, TransPAC2 will joint teach the Internet2 Network Performance Workshop at the 21st APAN meeting.  The meeting will be held in Tokyo Japan, January 2006.   This workshop covers detailed hands on training for the Internet2 projects BWCTL, OWAMP, and NDT.  This workshop will also provide an opportunity to hear from speakers from the AP region talk about network monitoring research and tool development.  We are working with APAN to gear the curriculum to the specific audience, to make sure the participants represent a broad range of interested networks, and all other workshop logistics.  Goals of this workshop are to share information and to help get the measurement community thinking in terms of globally accessible common data.    

TransPAC2 engineers will continue to work on the action items from the 19th APAN meeting.  The following items are ongoing 
5. Develop a measurement/monitoring contact database for each country/network in APAN.

6. Collect/create topology maps of current APAN networks with current and future APAN Observatory node locations.

7. Create a data repository (or pointers to existing repositories).

8. The relationship between the informal measurement group at the 19th APAN meeting and the APAN measurement Working Group (WG) is as follows:  There is no formal relationship between these two groups.  Both groups however share the common goal of measuring and monitoring network resources in Asia.  Information for the above action items will be made available to the APAN measurement WG.   
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.

· Investigate the need for alternative TCP testing facilities. 

· 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).
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