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Introduction:

This status report and update includes most major changes and operational enhancements to the Brookhaven National Laboratory (BNL) campus Local Area Network (LAN) over the last year. Most of these enhancements have been in direct support of the accelerator projects which include both the RHIC and Atlas collaborations. Since BNL will provide Tier-1 support for the CERN-Atlas project, most of the upgrade activity has been centered around this experiment. The following paragraphs will serve to highlight these efforts.
WAN Connectivity:

BNL is linked to the CERN facility at Geneva with both a dedicated primary 10 gigabit path and, as a backup, a shared secondary 10 gigabit circuit. The secondary circuit provides a lower-bandwidth failover capacity when there is an outage somewhere on the primary 10 gigabit circuit. Within this 10 gigabit primary link there are dedicated vlans for direct access to computational resources at several remote facilities. There is connectivity between BNL, CERN, and our Canadian colleagues at Triumf. Additionally, BNL provides Triumf with a backup path to CERN in case of an outage on their primary circuit. Furthermore, this path also provides direct access between BNL and Triumf. In the near term, an additional 10 gigabit circuit is planned to provide some additional bandwidth capacity for BNL. This is scheduled to be installed before the end of the calendar year. This new 10 gigabit circuit will be used to provide additional IP connectivity for the anticipated needs of the Atlas Tier-2 facilities. At this juncture, generic IP connectivity via the Internet is the expected transport medium for the Atlas Tier-2 transfers with BNL. Plans are being formulated to support direct BGP peering with BNL at MANLAN and STARLIGHT using MPLS technology from ES net. We anticipate the migration to these circuits will be slow and require budgetary planning on the part of the individual Tier-2 sites to implement this technology.
LAN Connectivity:

Within the Brookhaven campus, the links between the site perimeter boundary and the Atlas enclave have been upgraded from 20 gigabit to 40 gigabit etherchannel. This will allow us to seamlessly upgrade access between BNL and CERN as new WAN capacity becomes available. Currently, new Force10 E1200 and Foundry series equipment is being installed to support the computational requirements within the RHIC / ATLAS Computing Facility (RACF). These new units are providing enhanced throughput and increased port density while simultaneously providing a technology refresh for these vital scientific areas. From the network security perspective, new Cisco ASA5580 10 gigabit firewalls have been purchased to meet the needs for additional enclave firewall capacity. 
By migrating the higher bandwidth demanding enclaves to these newer 10 gigabit firewall appliances, we achieve two benefits. First, the higher bandwidth users get an additional bandwidth increase due to the higher capacity of the new devices. Secondly, additional capacity is also available for the remaining users on the current firewall devices since their devices are no longer handling the high bandwidth customers too.
Additional Capabilities:
As recommended by both the Atlas group and the Internet 2 staff, BNL has configured and installed two perfsonar systems to support the localized BNL monitoring requirements of the collaboration. These platforms provide a standardized suite of non-intrusive or low impact monitoring and performance tests. These devices will provide the Atlas Tier-1 to Tier-2 monitoring and testing requirements. Interoperation of theses units within the Atlas community is paramount for troubleshooting and performance monitoring.

Furthermore, there are discussions underway with Dante for the inclusion of an MDM (perfsonar) appliance to be located at BNL as part of the Tier-0 to Tier-1 monitoring system. If accepted and implemented, this unit will provide and additional set of eyes for monitoring the BNL components of the LHCOPN.
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