CIREN/TransPAC2 (SCI-0441096) Quarterly Report1-3011-
1-April-2009 thru 30-June-2009
James G. Williams – Principal Investigator

Summary  
The CIREN/TransPAC2 project is operating within budget. 
Williams attended Internet2 Spring Members Meeting.  Williams participated in ERAC and SCIS meeting while in DC.

Williams attended the Science, Technology and Innovation Policy Workshop at Harvard.

Williams attended the Advanced International Conference on Telecommunications 2009 in Venice and presented on GENI and Operational Integration.
Sweeny attended and presented updates to JET meetings during the quarter.

Sweeny has added Cisco TelePresence exchange and endpoint engineering to his skills and has helped lead the implementation of international TelePresence demonstrations.

Hicks attended Interenet2 Spring Members Meeting in Arlington VA.
Nizar Louly and Terry Broadstreet from the Service Desk attended the Internet2 Members Meeting in Arlington, VA.  Louly participated in a number of international networking events.  Broadstreet met with the engineering group for the MAX GigaPoP, a new network that the GRNOC is supporting.

Milestones and accomplishments  
Williams worked with representatives of ETRI and KISTI, (Korean research organizations) to prepare and submit a GENI proposal for establishment of linkage between GENI and ETRI/KISTI-Korea for international federation.  This proposal has been forwarded from the GPO to the NSF with a recommendation that it be funded.
Williams attended and presented at the Advanced International Conference on Telecommunications.  He was part of a panel on the Future of the Internet.  His talk was titled “The GENI Project and the GMOC:  Federated Management Infrastructure and Implications Beyond GENI”

Nizar Louly met with Badr Hubais of the ANKABUT network.  They discussed issues relating to network management and how Indiana University might be abale to assist ANKABUT as they assume the role of a regional NREN in the U.A.E.

Here is a short description of ANKABUT and the meeting:

The number of students in the U.A E had risen over the past few years.  The number jumped from 27696 students in 1999/2000 to 34207 students in 2004/2005 which creates an increasing demand on institutions to provide high quality research and educational resources.

The increased number of students and or educational institutions necessitated the creation of an R&E network.  Forum consisting of IAT, UAE University, Zayed University, HCT and KUSTAR (Khalifa University of Science Technology and Research) was setup and a consensus was reached regarding the design and architecture of a research and education network in the U.A.E.  It was agreed that the proposed network be named ANKABUT (means spider in Arabic).
Etisalat (Telecom Company in the U.A.E) has fiber connectivity to almost all universities in the U.A.E.  The design of the proposed network will include core nodes in the following cities where universities are located: Dubai, Sharjah, Abu Dhabi, and Al Ain.  ANKABUT currently connects to Geant2 and Internet2 (IPv4 and IPv6).  

Indiana University will continue to work with ANKABUT to offer operational assistance and advice and explore other areas of possible cooperation
Williams attended the Internet2 Spring Members Meeting.  Williams participated in ERAC and SCIS advisory committee meetings while in DC.  Williams also participated in the regularly scheduled TransPAC2 advisory committee meeting while in DC.  These Internet2 advisory committee meetings will provide both an opportunity to effect Internet2 network policy and the opportunity to become more closely informed about the future directions of Internet2 and US national networking generally.
. Operations Events and Activities 

The GRNOC has been working on an update and expansion on its internal documentation environment.  This contains all the operations related process and procedures for supporting the TransPAC2 network.  

The GRNOC Service Desk has appointed front-line supervisor Adam Williamson into the position of “Training Supervisor” for the group.  He will work on building a multi-media online system, as well incorporate classroom training activities into the program.  His initial focus will be working with the new employees hired in recent months.

The GRNOC has begun work on a new GRNOC Change Management System.  A series of updated procedures and guidelines, along with a new web-form tool will be developed and incorporated into the GRNOC’s ticketing system.  This will allow for network engineers to quickly submit a change request adhering to pre-defined guidelines and scheduling timeframes.

The new process will also ensure smooth and prepared changes, as well as allow proper notification, pre-planning, and approval of any network changes

The GRNOC is planning an upgrade of its Footprints trouble ticket system to version 9.0.  This will provide TransPAC2 with additional functionality, and improved reporting capabilities.

The GRNOC is planning on a new version of our network customer notification tool.  The tool will have increased functionality, including the ability to send targeted notifications directly to affected customers. 
The GRNOC Service Desk has worked on a major facility renovation, including installing a more functional “video wall,” and replacement of the glass surrounding the facility.

Network Engineering 

Sweeny continued to work together with partners at APAN-JP and NICT to operate TransPAC2 cooperatively, including continued investigation of improvements in areas such as how to get greater functionality out of the SONET circuits we now operate, DCN services, and closer NOC and engineering cooperation.  Discussions are well underway on the engineering future of TransPAC.

Pakistan connection: In the second quarter of 2009, Sweeny worked with network engineers at TEIN and PERN to help ensure functional operation.  The PERN connection continues to operate as planned to provide relatively high-speed networking to the R&E community in Pakistan. 
Sweeny is the lead engineer implementing a GRNOC and NLR Cisco TelePresence R&E exchange, and has implemented this exchange to interconnect universities in the US and abroad. This is becoming increasingly relevant to TransPAC as universities in Australia and the AARnet Questnet conference have joined us in international demonstrations, and we’re working on a project that would connect up to several dozen mainland-Chinese universities with research colleagues in the US. We also conducted a highly successful demonstration with Khalifa University of Science and Technology in the United Arab Emirates, who remains connected to our US exchange. Several other domestic and international connections are pending.  TelePresence is already a useful technology for providing immersive collaborative opportunities for university and commercial researchers internationally, but as critical mass increases among universities, and as it becomes more feasible technically and politically to interconnect islands of TelePresence users and their exchanges, its usefulness will grow and it will be necessary for R&E networks to be able to support this technology’s requirements.
Planning is well underway for SC09 in Portland. Sweeny is a member of the SC09 routing team, providing layer2 and layer3 networking and support to the entire supercomputing conference.  He will be the engineer in charge of one of the core routers for SC09 and work on all other aspects of the show network.

TransPAC2 Dynamic Circuits Network Implementation:

· After the flurry of activity in 2008 to successfully make the Dynamic Circuits Network capability available to the APAN R&E community for SC08, DCN continues in 2009 to be of growing interest there, and is a feature of many of the NRENs’ plans and will see significantly greater use in 2009 and beyond.

· In conjunction with the greater prominence of DCN in the APAN region and its use by the Asia-Pacific research community, TransPAC2 continues discussions with APAN/JGN2 about a ‘distributed’ support and network-operations model for DCN support of this community and how best APAN and TransPAC2 efforts complement each other to provide the best support for the APAN researchers.

· In 2009 Internet2 will transition DCN from a pre-production demonstration service to a production one, and is finalizing pricing and other technical and administrative details, working closely with the DCN working group.  Sweeny is a member of the DCN WG.
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BGP path-hinting

BGP ‘path-hinting’ is Brent Sweeny’s name for a function he has described and prototyped (see 2008 TranPAC2 Annual Report) which allows end-sites to request or “hint” to possibly-distant upstream providers a particular return path for its traffic. He has given a number of presentations on it to gather feedback and refine the proposals, and there has been interest in the R&E networking community.

 As mentioned in the previous quarter’s TransPAC2 report, Sweeny received from ARIN an Autonomous System number necessary for the unique identifier in the BGP path-hinting implementation.  With that identifier, we can proceed to implement the protocol beyond the demonstration phase. As a result of presentations at the JET, APAN and Joint Techs meetings, there is sufficient interest in the American and Asian R&E community to proceed to implementation.  

Next steps are:

· develop demonstration configurations for various network operating systems (Cisco, Juniper, etc)

· document completely how it works in a published RFC

· elicit cooperation from a number of upstream transit providers in the R&E space, such as TransPAC, APAN, NLR, Internet2, ESnet.  All of them have expressed interest.

· develop some end-user cases of people who would take advantage of the function provided by this hinting.   Document some of those types of uses for others, as well as a list of users with whom other end-sites can take advantage of this function.

· SC09 is an ideal space for this, with its frequently-changing special network-path-selection requirements. This hinting capability would allow SC09 researchers to ‘steer’ traffic relatively dynamically through cooperating upstream networks without requiring those network operators to have to continually manually adjust their routing policies for the users. 
Other engineering activities

· Continue to investigate how to provide better ipv6 netflow instrumentation on the TransPAC2 Juniper core router(s).  It appears that a new ‘advanced services PIC’ is required to provide this function.

IRNC related GENI activities 
Williams worked with representatives of ETRI and KISTI, (Korean research organizations) to prepared and submit a GENI proposal for establishment of linkage between GENI and ETRI/KISTI-Korea for international federation.  As mentioned previously, the GPO has forwarded this proposal to the NSF with a recommendation that it be funded.  A final decision should be made in a few weeks.
A short description from the GENI proposal and the previous TP2 QR:
“We will provision a dedicated international connection between Korea and Indiana University in the US to facilitate an investigation into international federation strategies for operations between the GENI Meta-Operations Center, at Indiana University, and ETRI/KISTI-Korea.  GMOC engineers and ETRI/KISTI engineers will use this connection to support tests for methods of interoperability between GMOC1 and the dvNOC2 system. The dvNOC is being developed as a part of the GLORIAD-KR project funded by Korean government and is in use by ETRI/KISTI. Examples would include testing a data stream of “externally significant” operational data between GMOC and dvNOC, including things like outage information and maintenance notification.”

If funded, this will be the first GENI international connection.
South Asia Activities 
Work continues on the development of a bioinformatics environment in Pakistan and its close integration into the Asia Bioinformatics Centers.  Indiana University and its colleagues in Pakistan are organizing a project team to develop a joint funding proposal to create a sustainable bioinformatics environment in Pakistan.  We expect this proposal to be prepared and submitted in October 2009.
As a minor side note, while in DC at the Internet2 meeting, Williams had a opportunity to meet with the Science Advisor to the Secretary of State, Dr. Nina Fedoroff to discuss Pakistan and the bioinformatics activities in Pakistan.
http://pakistan.indiana.edu
Usage summary and performance 

This section has been expanded and moved to the last pages of the QR.

Measurement Activities
· Worked on DCN issues and possible GENI involvement with ByungKyu Kim from Korea 

· Gave tour of the GRNOC and TransPAC2 NOC to the Center for Inquiry 8th grade class

· Worked on monitoring issues in Pakistan with George McLaughlin, Les Cottrell, and our foreign colleagues.  Trying to get more perfSONAR deployed.  Interest in perfSONAR PingER.

·  Worked with engineers from NCHC in Taiwan on DCN and perfSONAR issues

· Worked with Internet2 and UNM to watch particular traffic using Arbor SP system 

· Worked on perfSONAR visualization tool for NOC

· Worked with Internet2 on TWAREN routing issue

· Inventoried measurement equipment 

· Worked with KDDI engineers to upgrade equipment and software in Tokyo and LA
Security events and activities 

· Investigated all security incidents on the TransPAC2 network.  No major incidents to report this quarter.
· Continued work with the REN-ISAC and Arbor Networks to provide PeakflowSP updates (topology changes). 
· Worked with internet2 investigate minor security issue using the Arbor Peakflow SP
· Work GRNOC engineers to change flow feeds for the Arbor SP system

TransPAC2 Business Activity, Quarter 04/01/09 through 06/30/09
TROUBLE TICKET ACTIVITY 

This report contains data from 31 Tickets.
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	Count of Ticket-Type


	Problem/Request
	3

	Provision/Modify/Decom

	1


	Scheduled Maintenance
	14

	Unscheduled Outage
	11


	
	


Note:  Client unscheduled outages and scheduled maintenances are not included in the below report, which only documents TransPAC2 infrastructure related incidents.

TransPAC2 Network Operations Report 
04/01/2009 - 06/30/2009


Top of Form

New Connections
None


Upgrades
None


New Services
None

Unscheduled Outages Summary

	Ticket Number
	Customer Impact
	Network Impact
	Title
	Outage Type
	Start Time (UTC)
	End Time (UTC)

	


	939
	2-High
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved
	Circuit - Other
	04/20/2009 10:14 PM
	04/21/2009 1:31 AM

	940
	2-High
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved
	Circuit - Other
	04/21/2009 6:10 PM
	04/21/2009 7:50 PM

	941
	2-High
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved
	Circuit - Other
	04/22/2009 7:48 PM
	04/22/2009 11:23 PM

	945
	2-High
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved
	Circuit - Damaged Fiber
	04/24/2009 2:23 PM
	04/25/2009 1:01 AM

	948
	2-High
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Available
	Circuit - Other
	04/30/2009 4:19 AM
	04/30/2009 4:42 AM

	954
	2-High
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved
	Circuit - Other
	05/22/2009 12:59 PM
	05/22/2009 1:22 PM

	956
	2-High
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved
	Circuit - Other
	05/28/2009 9:16 PM
	05/29/2009 12:27 AM

	959
	2-High
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved
	Circuit - Other
	06/09/2009 5:30 AM
	06/09/2009 6:02 AM

	960
	2-High
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved
	Circuit - Other
	06/11/2009 10:15 PM
	06/11/2009 11:28 PM

	
	
	
	
	
	06/12/2009 12:57 AM
	06/12/2009 1:15 AM


Unscheduled Outages Detail

	Ticket No.:
	939:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit

	Start Time:
	Monday, April 20, 2009, 10:14 PM (2214) UTC

	End Time:
	Tuesday, April 21, 2009, 1:31 AM (0131) UTC

	Description:
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit is now available. KDDI America reports the outage was caused by a failing card in Santa Clara, CA. Their back haul circuit provider has replaced the card and service has been restored.

	
	


	Ticket No.:
	940:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit

	Start Time:
	Tuesday, April 21, 2009, 6:10 PM (1810) UTC

	End Time:
	Tuesday, April 21, 2009, 7:50 PM (1950) UTC

	Description:
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit is now available to the community. KDDI America reports that their back haul circuit provider had fiber issues between Portland, OR and Santa Clara, CA.

	
	


	Ticket No.:
	941:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit

	Start Time:
	Wednesday, April 22, 2009, 7:48 PM (1948) UTC

	End Time:
	Wednesday, April 22, 2009, 11:23 PM (2323) UTC

	Description:
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit was unavailable to the community. Transpac2 engineers report the outage was due to a Optical amplifier failure. The fiber provider replaced the failed amplifier and restored service.

	
	


	Ticket No.:
	945:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit

	Start Time:
	Friday, April 24, 2009, 2:23 PM (1423) UTC

	End Time:
	Saturday, April 25, 2009, 1:01 AM (0101) UTC

	Description:
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit is now available to the community. KDDI Engineers identified a fiber cut between Tokyo and Toyohashi, JP. The damaged fiber has been repaired and service has been restored.

	
	


	Ticket No.:
	948:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Available

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit

	Start Time:
	Thursday, April 30, 2009, 4:19 AM (0419) UTC

	End Time:
	Thursday, April 30, 2009, 4:42 AM (0442) UTC

	Description:
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit is now available to the community. KDDI Engineers investigated but were unable to determine a cause of the outage.

	
	


	Ticket No.:
	954:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit

	Start Time:
	Friday, May 22, 2009, 12:59 PM (1259) UTC

	End Time:
	Friday, May 22, 2009, 1:22 PM (1322) UTC

	Description:
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit is now available to the community. KDDI America reports the outage was caused when the JGN2 circuit went down and traffic was temporarily transitioned to it. No further outages are expected.

	
	


	Ticket No.:
	956:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved

	Affected:
	Backbone Circuit TOKY-TransPAC2 LOSA

	Start Time:
	Thursday, May 28, 2009, 9:16 PM (2116) UTC

	End Time:
	Friday, May 29, 2009, 12:27 AM (0027) UTC

	Description:
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit is now available to the community. KDDI-America reported a problem with hardware in Hillsboro, OR. The outage has been resolved and service has been restored.

	
	


	Ticket No.:
	959:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit

	Start Time:
	Tuesday, June 9, 2009, 5:30 AM (0530) UTC

	End Time:
	Tuesday, June 9, 2009, 6:02 AM (0602) UTC

	Description:
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit is now available to the community. KDDI America reports the outage was caused by brief power supply issues in Japan.

	
	


	Ticket No.:
	960:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Outage Resolved

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone 
Circuit

	Start Time:
	Thursday, June 11, 2009, 10:15 PM (2215) UTC

	End Time:
	Thursday, June 11, 2009, 11:28 PM (2328) UTC

	Start Time:
	Friday, June 12, 2009, 12:57 AM (0057) UTC

	End Time:
	Friday, June 12, 2009, 1:15 AM (0115) UTC

	Description:
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit is now available to the community. KDDI America reports their subsea cable carrier determined a failed DCD Distribution Module caused the outages. Maintenance to perform permanent repairs may need to be scheduled at a later date; however, the circuit is currently up and stable.

	
	


Scheduled Maintenances Summary

	Ticket Number
	Customer Impact
	Network Impact
	Title
	Maintenance Type
	Start Time (UTC)
	End Time (UTC)

	


	936
	3-Elevated
	1-Critical
	TransPAC2 Core Node LOSA Maintenance Completed
	Software
	04/14/2009 12:18 PM
	04/14/2009 12:23 PM

	935
	3-Elevated
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Maintenance Completed
	Circuit
	05/15/2009 5:00 PM
	05/15/2009 5:50 PM

	951
	3-Elevated
	2-High
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Maintenance Completed
	Circuit
	05/19/2009 8:01 AM
	05/19/2009 8:03 AM


Scheduled Maintenances Detail

	Ticket No.:
	936:62

	Subject:
	TransPAC2 Core Node LOSA Maintenance Completed

	Affected:
	Core Node HP 6410

	Start Time:
	Tuesday, April 14, 2009, 12:18 PM (1218) UTC

	End Time:
	Tuesday, April 14, 2009, 12:23 PM (1223) UTC

	Description: 
	Core Node HP 6410 was briefly unavailable while TransPAC2 Engineers performed a software upgrade on the switch in Los Angeles. Maintenance has been completed.

	
	


	Ticket No.:
	935:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Maintenance Completed

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone 
Circuit

	Start Time:
	Friday, May 15, 2009, 5:00 PM (1700) UTC

	End Time:
	Friday, May 15, 2009, 5:50 PM (1750) UTC

	Description: 
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit was unavailable while the fiber provider relocated fiber in preparation for mandatory road work in Japan. Maintenance has been completed.

	
	


	Ticket No.:
	951:62

	Subject:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit Maintenance Completed

	Affected:
	TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit

	Start Time:
	Tuesday, May 19, 2009, 8:01 AM (0801) UTC

	End Time:
	Tuesday, May 19, 2009, 8:03 AM (0803) UTC

	Description: 
	The TransPAC2 TOKY-TransPAC2 LOSA Backbone Circuit was briefly unavailable while KDDI engineers performed maintenance in Oakland, CA. This maintenance has been completed.

	
	


Downtime and Availability



	TransPAC2 Core Nodes
	Down Time
	Reporting Period Availability
	52 Week Availability

	TransPAC2 T320 - LA
	0 hr 0 min
	100.00000%
	100.00000%

	6410 Ethernet Switch
	0 hr 5 min
	99.99618%
	99.99905%

	3410 Ethernet Switch
	0 hr 0 min
	100.00000%
	100.00000%

	OOB Router
	0 hr 0 min
	100.00000%
	100.00000%

	

	
	
	

	Aggregate TransPAC2 Core Nodes
	0 hr 5 min
	99.99904%
	99.99976%


	TransPAC2 Backbone Circuits
	Down Time
	Reporting Period Availability
	52 Week Availability

	TransPAC2 LOSA-JGN2 LOSA 10GigE
	0 hr 0 min
	100.00000%
	100.00000%

	TransPAC2 LOSA-Pacific Wave LOSA 10GigE
	0 hr 0 min
	100.00000%
	100.00000%

	TransPAC2 TOKY-TransPAC2 LOSA
	26 hr 2 min
	98.80800%
	99.09608%

	

	
	
	

	Aggregate All TransPAC2 Backbone Circuits
	26 hr 2 min
	99.60267%
	99.69869%


Plans for 1-June-2009 thru 31-August-2009 

1. Extensive time and effort will be spent on IRNC solicitation responses.

2. Williams will attend and present at the APAN 29 conference in Kuala Lumpur, Malaysia.

3. Hicks and Sweeny will attend Internet2 Joint Techs meeting in Indianapolis. 

4. Hicks will continue to work with APAN members to upgrade perfSONAR resources in Asia.
5. Hicks will continue to work on perfSONAR (PingER) deployment in Pakistan.
6. Hicks will continue to work with APAN members to address DCN issues.
7. Sweeny will continue to improve ipv6 support and measurement abilities across the OC192 backbone.

8. Sweeny will continue rollout of the BGP path-hinting proposal, including presentation about it at networking events and completion of documentation as an RFC and working with several early R&E network adopters in anticipation of deployment at SC09. 
9. Indiana University and the GRNOC will host the Internet2 Joint Techs in Indianapolis in July.

Usage summary and performance 

Quarterly Usage Graphs

The following graphs represent a simple breakdown of traffic behaviors on the TransPAC2 network during the second quarter of 2009.   Also note that graphs of the Pakistan traffic have been added.
The following graph represents the aggregated traffic on the TransPAC2 network
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The following graph represents a list of peer contributions to the traffic load on the TransPAC2 network.  Most peers are through the Internet2 network.  
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The following graph represents a simple breakdown of traffic by IP protocol.
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The following graph represents a list of TCP application contributions to the traffic load on the TransPAC2 network
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The following graph represents a list of UDP application contributions to the traffic load on the TransPAC2 network.  
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The following graph represents the distribution of traffic per ASN during the reporting period. 
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The following graphs represent information collected from the Singapore (SG) TEIN2 router concerning the SG <-> Pakistan link.  Thanks to the kind assistance of our TEIN2 partners a dedicated monitoring page for SG-PK STM-1 link is now is place:

 http://noc.tein2.net:8036/cgi-bin/pk.pl - user/passwd - tein2/tein2

This graph is a utilization verses time graph where time is increasing to the right..  We are unable to get direct access to the equipment or Netflow data but will continue to work with our TEIN2 and APAN partners to gain greater insight into the traffic the traverses this link.

The pk-sum graph represents SNMP utilization in bps.  The red line is traffic inbound to the SG TEIN2 PoP.  The blue line is for outbound traffic from TEIN2 SG PoP..
[image: image9.jpg]



