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1.  
INTRODUCTION AND BACKGROUND

This report outlines the activities related to the operation of the CA*net 4 point-of-presence and regional advanced network in Newfoundland and Labrador.  It includes a brief description of the NL-RAN  activities for the period 1 July 2003 to March 31, 2006.

The Newfoundland and Labrador GigaPOP and RAN (RAN) operator is the Department of Computing and Communications (C&C) at Memorial University of Newfoundland in St. John’s.  C&C has been the local operator of CA*Net (1990), National Test Network (1994/1995), CA*Net II (1996), CA*net 3 (1998), and the current CA*net 4 since 2002.

2.
DESCRIPTION AND ACTIVITIES 
2.1
CA*net 4 Backbone and ORAN Redesign

The configuration of the NL ORAN up to 1 July 2003 was based on a custom carrier-based cross-island WDM network.  That custom network came about through extensive discussions involving the NL gigaPOP operators, CANARIE executive and technical staff, carrier (Aliant), and equipment vendor (Nortel) representatives.  Both the backbone connection between St. John’s and Halifax, and the Newfoundland (NL) ORAN were dependent on this custom network.  Unfortunately, ongoing charges submitted by the carrier in order to support this network necessitated a complete reworking of both the backbone and ORAN in late summer 2003.

In 2003 when most of CA*net 4 migrated to newer generation optical technology, neither the newer generation, nor the previous WDM technology were possible in NL due to the ongoing support charges.  This resulted in significant changes having been made to both the St. John’s-Halifax backbone link and to the NL ORAN (referenced as ORAN, but now no longer having any meaningful optical component).  The CA*net 4 backbone connection from St. John’s to Halifax moved to a service provider customer premises equipment (CPE) design.  CANARIE assumed the cost of maintaining this connection as it was essentially a national backbone responsibility.  This is essentially the purchase of a managed service, which provides network connectivity, but does not allow the end institutions access to optical technology or the features inherent in an optical network. An Aliant owned and maintained gigabit Ethernet switch was installed at the NL gigaPOP, located at MUN. 

2.2
Major Connections to CA*net 4 gigaPOP

Memorial University of Newfoundland (main campus, St. John's)

This institution, the operator of the NL gigaPOP and RAN, is directly attached to CA*net4 at customer managed gigabit-Ethernet. It is also.

Web site: www.mun.ca


Memorial is the largest university in the Atlantic region, with 18,000 students engaged in full and part-time studies at under-graduate and graduate levels. Each year, the graduating class numbers in excess of 2,000 students.  The university employs 950 full-time faculty (and 850 sessional instructors) and 2,300 administrative and support staff, plus 2,000 students in part-time jobs.  External research funding granted to Memorial has steadily increased over the past decade, climbing to $85 million in 2005.

The 2Gbs campus network is linked to CA*net 4 through the gigaPOP proving access to this entire community to CANARIE’s high-speed backbone.  

Sir Wilfred Grenfell College ( SWGC)

SWGC is Memorial University’s campus located on the west coast of the island of Newfoundland in Corner Brook.  This campus is connected to CA*Net 4 through a cross island 10 Mbps managed service.

Web site: www.swgc.ca
Institute of Ocean Technology (IOT)

A National Research Council installation, formerly named Institute for Marine Dynamics 

Web site: www.iot-ito.nrc-cnrc.gc.ca 

The Institute for Ocean Technology (IOT) was established in 1985 to provide technical expertise in support of Canada's ocean technology industries.  IOT conducts ocean engineering research through modeling of ocean environments, predicting and improving the performance of marine systems, and developing innovative technologies that bring benefits to the Canadian marine industry.

IOT has established a world-wide reputation for the excellence of its work, building an impressive record of collaborative and contractual research and a history of solid scientific achievement.  It has helped to commercialize vessel prototypes, offshore technologies, underwater systems and more.  Ongoing research projects provide the long-term investment in knowledge required for Canada to compete in the international marketplace of the 21st century. 

In 2003 the Institute officially opened its Ocean Technology Enterprise Centre, a facility to assist in the growth and development of new ventures in ocean technology. 

Professional Development and Conferencing Solutions (PDCS)

(formerly TETRA and the Office of Professional Development)

This organization is connected to CA*Net 4 in two ways: first through its facilities directly attached to Memorial University's main campus network – MUNet,  and secondly, through a direct connection to the NL gigaPOP.  The General Hospital in the Health Science Centre is joined to the gigaPOP through PDCS.  PDCS also facilitates video conference connectivity between the NL RAN and the hospitals of the three health boards in the Province.

Web site: www.med.mun.ca/telemed
The Office of Professional Development and TETRA have recently amalgamated to capitalize on the strengths of both units - web conferencing and instructional design, and audio and video conferencing respectively, to serve the continuing education and teleconferencing needs of the health sector.  The unit will continue to partner with education and other public sector groups who require conferencing services.

Centre for Distance Learning and Innovation (CDLI)

The Centre for Distance Learning and Innovation (CDLI) replaced STEM~Net as the primary K-12 facilitator. CDLI is connected to Memorial University through a dedicated connection, and users of the CDLI network have access to CA*net 4 through a 100Mbs V-LAN in the gigabit connection between Alandale CO and MUN.

Eastern School Board / Holy Heart of Mary High School

This connection was originally established for the specific applications of MusicGrid.  It is connected to CA*Net4 directly through a dedicated 100 Mbps managed service.

Web site: http://www.musicgrid.ca/
MusicGrid pioneered large-scale broadband e-learning. Deliverables included establishment/coordination of a broadband music education community of unprecedented size/diversity, research outcomes on two barriers to scaling, and outreach programs building demand for broadband and furthering Canada’s reputation.  Canadian students and teachers, NAC, industry, universities and international partners share knowledge, best practice, culture, and passion for music using broadband visual communication tools, including videoconference and video-servers.  Most partners are broadband-connected/experienced now.

MusicGrid extended broadband’s reach by linking CA*net4, satellite and international broadband networks, by interoperation of Isabel and H323 videoconference platforms, and by development of new asynchronous broadband visual communication tools.

HHM continues to make regular use of these tools in its music program to link to other provincial and national agencies.  Connectivity to from NL gigaPOP location to Holy Heart of Mary School was established March 2005. This service was migrated to multimode fibre-based service in September 2005, due to Memorial University campus fibre requirements.  Connectivity is currently provided through a managed 100 Mbps Ethernet service from a datacom provider (Rogers).  Discussions are currently ongoing with Rogers and CANARIE to reconfigure this link to support access to the RAN for all the schools of the Eastern School District (ESD).  Funding for the link will be in part from CANARIE with the remaining being provided from ESD.

In addition to contributing to the research activities of MusicGrid, HHM has participated in a number of demonstrations for CANARIE during the period.  Also, HHM’s music teachers and students have developed a number of ongoing video-conferencing links with colleagues on mainland Canada and throughout NL.  In conjunction with this evolving shared music program in the province, discussions are currently underway to provide access to the RAN to Herdman Collegiate in Corner Brook through SWGC, and Gander Collegiate and Mennihek High School (Labrador City), through the College of the North Atlantic Network via PDCS (TETRA). 

Atlantic Computational Excellence Network:  (ACEnet)

The Atlantic Computational Excellence Network (ACEnet) is Atlantic Canada’s entry into a national fabric of High Performance Computing (HPC) facilities.  It is a partnership of seven institutions including Memorial University of Newfoundland, University of New Brunswick, Saint Mary’s University, St. Francis Xavier University, Dalhousie University, Mount Alison University, and the University of Prince Edward Island.  ACEnet was awarded $9.9M by the Canadian Foundation for Innovation (CFI) in March 2004.  ACOA has recently announced matching funding and the work of ACEnet in this Province has begun in earnest.

ACEnet will provide a regionally distributed “computational grid”.  This grid will focus on ocean and resource sciences (e.g. ice-tolerant ocean structures, reservoir engineering for oil and gas extraction), computational chemistry (drug design for Alzheimer’s disease, DNA repair), computational astrophysics (modeling the early universe, star formation) and other high performance computing as well as emerging uses for HPC.

Web site: http://www.ace-net.ca
Advanced Computational and Visualization Centre (CVC)

The Advanced Computational and Visualization Centre (CVC), a C3.ca, initiative and one of the 40 research groups associated with ACEnet in NL, continues to be a significant user of CA*net 4 services.  This regional centre for research with high performance computing and visualization capabilities is located in the Chemistry-Physics building at the St. John’s campus of Memorial University.  The heart of the Centre is a Silicon Graphics Onyx 3400 computer, which has 28 processors and advanced visualization capabilities.  This is complemented by a set of six visualization workstations. Three of these are located in a specially designed area that is adjacent to the Onyx 3400 and in the heart of the Chemistry-Physics Building.  The other three workstations are distributed in other academic units on campus.  They all can be accessed from anywhere on campus via Memorial's network.  In addition to these systems, we have one 2-cpu Silicon Graphics Origin 200 workstation at each of our partner universities, UNB, UPEI and St. FX. This initiative has ten partners including ACOA.http://www.cvc.mun.ca/
Immersive Visualization Centre

The installation of a new CFI funded, $1.5M Immersive Visualization Centre has been completed.  This centre, also an ACEnet member, offers new opportunities for collaborative research projects with industry, science and engineering partners and will require significant bandwidth both on and off the island.  Prof. Jeremy Hall is the Principal Investigator of a Canadian Foundation for Innovation grant that provides a large scale, active stereo, rear-projected, curved screen, immersive visualization system with surround sound and a high performance GNU/Linux cluster.  It offers a state of the art immersive environment in which to conduct emerging visualization research activities.  The facility will initially be focused on the earth sciences community of Memorial University and members of the local business sector for collaborative research and the study of petroleum reservoirs.  As the centre evolves, it is expected to find application in areas such as computational fluid dynamics, engineering, medicine, chemistry, physics, and other fields. A description of the technology is included below:

The visualization portion of the installation is from Panoram Technologies, while the GNU/Linux cluster is from IBM and consists of 32 dual-Opteron PCs split into two groups, one of which is primarily focused on computation and the other on graphics.  The sixteen PCs in the second group are connected via an InifiniBand switch and is driven by a new, as yet undisclosed, IBM software product.

The centre’s projects and activities listed above together with a diversity of other network activities are implicitly dependent upon the presence of a Newfoundland and Labrador CA*Net 4 gigaPOP and RAN.

2.3
Current Activities: technical report 

New connections

Discussions with researchers and the vendors have been ongoing for over a year to attempt to provide connectivity to from NL gigaPOP location to Bonne Bay Marine Station in Norris Point on the west coast of the province.  The 10Mbs link finally was established on 13 March, 2006. http://www.bonnebay.mun.ca/
Operations 

Connectivity of major institutions Memorial University, Institute for Ocean Technology (IOT) – NRC, TETRA, and Sir Wilfred Grenfell College were maintained. Usage of NL CA*net4 connection to backbone in Halifax continues to increase.
A major relocation of NL gigaPOP equipment was completed on 14 March 2006.

Preparations are underway for upgrade for NL gigaPOP router.

Discussions are underway with ACEnet, regarding design and configuration options to meet their needs now that the networking requirements a increasing

http://www.ace-net.ca/
2.4 
Network traffic monitoring and base-lining 2004

Diagram 1

This diagram indicates the longer term trending of CA*net 4 backbone utilization.(see below)

Right hand side shows a major increase in CA*net 4 utilization during late 2004. It should be noted that the graph represents an averaged 24-hour rate and does not display spikes that are a typical feature of high-speed network connections.  The current traffic CA*net 4 rate above represents more traffic than that carried by the Memorial University commodity Internet connection currently provisioned at 35 Mbps.  It also shows long term trending of CA*Net4 traffic increasing with traffic rates in 2004 approximately three times higher than 2003.

Yearly Graph (1 Day Average) 2004
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	Max  In:
	27.1 Mb/s (27.1%) 
	
	Average  In:
	7652.1 kb/s (7.7%) 
	
	Current  In:
	14.7 Mb/s (14.7%) 

	Max  Out:
	27.1 Mb/s (27.1%) 
	
	Average  Out:
	7258.8 kb/s (7.3%) 
	
	Current  Out:
	14.8 Mb/s (14.8%) 


Diagram 2 

The following diagram shows a 36 hour snapshot of a subset of IP network services. This is data obtained from network flows (Cisco NetFlow) and analysis.  It is performed to better understand network utilization and application use.
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2. 5
Network Traffic Monitoring 2005-2006

NL gigaPOP to CA*net 4 2005-2006

`Yearly' Graph (1 Day Average)
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	Max  In:
	35.6 Mb/s (35.6%) 
	
	Average  In:
	12.6 Mb/s (12.6%) 
	
	Current  In:
	27.2 Mb/s (27.2%) 

	Max  Out:
	34.9 Mb/s (34.9%) 
	
	Average  Out:
	12.1 Mb/s (12.1%) 
	
	Current  Out:
	25.7 Mb/s (25.7%) 


SirWilfred Grenfell College – CA*net 4/MUN

Yearly' Graph (1 Day Average)
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	Max  In:
	17.4 Mb/s (1.7%) 
	
	Average  In:
	6441.1 kb/s (0.6%) 
	
	Current  In:
	15.9 Mb/s (1.6%) 

	Max  Out:
	27.5 Mb/s (2.7%) 
	
	Average  Out:
	7476.3 kb/s (0.7%) 
	
	Current  Out:
	22.1 Mb/s (2.2%) 


HHM  - CA*net 4/MUN

`Yearly' Graph (1 Day Average)
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	Max  In:
	2026.3 kb/s (2.0%) 
	
	Average  In:
	291.8 kb/s (0.3%) 
	
	Current  In:
	488.0 kb/s (0.5%) 

	Max  Out:
	4813.5 kb/s (4.8%) 
	
	Average  Out:
	784.2 kb/s (0.8%) 
	
	Current  Out:
	1843.3 kb/s (1.8%) 


CA*net 4 NL connection courtesy of CANARIE
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	Max  In:
	45.4 Mb/s (4.5%) 
	
	Average  In:
	6901.5 kb/s (0.7%) 
	
	Current  In:
	12.6 Mb/s (1.3%) 

	Max  Out:
	37.4 Mb/s (3.7%) 
	
	Average  Out:
	5561.4 kb/s (0.6%) 
	
	Current  Out:
	12.2 Mb/s (1.2%) 


2.6
Current Activities:  Management and Planning

Personnel Appointments
The position for the Director of the RAN was advertised in December and closed early in January.  The position was filled in mid-March.

The position of Network Administrator was advertised in March and closed on March 24, 2006.  The selection process is underway and an appointment is expected within the month.

The clerical post will be filled through a secondment and will begin on April 1, 2006.


Planning Activities

Initial meetings related to formalizing the Phase 1 RAN have begun with a view to agreeing upon board structure and representatives, appointing the board, and beginning negotiations with the member indicated previously in this report.
A working document describing Phase 2 ORAN has been written.  Initial meetings have been held with:

1.
the potential service provider regarding an approach, and

2.
provincial and federal government departments regarding potential for partnership funding.

3.
CONCLUSION

CANARIE funds have allowed for the continuation of seamless connectivity to CA*Net4 and to a large and increasing number of R&E networks around the world.  Many research funding agencies have implicit requirements that the applicants have access to high-speed R&E network facilities.  Memorial University external funding reached $85 million dollars last year, and this number is expected to increase in the coming years. Projects like ACEnet, CVC, and the Immersive Visualization Centre are fundamentally dependant on high speed campus and wide area networking.

These funds allowed connected institutions to stay current in research networking and to access high speed network connections to peer institutions throughout Canada, USA, and the rest of the world. 
Notes on Financial Spreadsheets
1.
As project staff was appointed later than expected, all project-related activities both technical and administrative had to be assumed by existing Computing & Communications’ staff.  The time contributed to the project by these C & C staff members is listed under the direct labour portion of this claim.  Time sheets are attached.  In future claims, project staff salaries will be shown.

2.
Ken Forward is Computing and Communications senior security manager.  Advanced security training was required to accommodate new security needs, including those related to the RAN.  Mr. Forward oversees I.T. security issues for the university and as such works regularly on RAN activities even though his time on project is not indicated here.  WE have included instead the out of pocket costs for his training.
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