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ABSTRACT 

Australia* is uniquely challenged in a research world which is increasingly distributed, globalised, collaborative and 
digitally-driven. Our remote location on the globe, and distributed population mean that connectivity and network 
infrastructure are critical to ensuring Australian* researchers can collaborate with their peers, access instruments, extract 
data from repositories and make use of computational facilities. This talk provides an overview of the collaborative efforts 
of the National Research and Education Networks in the Asian and Pacific region to remove technical and commercial 
barriers to research, with a specific emphasis on the partnership between AARNet in Australia and the NSF-funded Pacific 
Wave, PIREN and Pacific Research Partnership programs. Together with the long-term investments made by the 
Australian government, the generous ongoing support of Southern Cross Cable Networks, and the recent upgrades to 
SXTransPort, this collaboration has been fundamental in ensuring Australia is as well connected as any nation. *(and NZ) 

NATIONAL RESEARCH AND EDUCATION NETWORKS 

Australia’s overall innovation performance is inextricably linked to the performance of Australia’s research sector. For 
Australia to compete globally it must produce world-class research, which in turn demands world-class research 
infrastructure. This infrastructure must respond to the changes in research practice which are required to answer many 
of today’s complex problems, namely to become more collaborative and interdisciplinary, and to address the growing 
volume and complexity of data. This “data deluge” in particular has led to rapid investment in, and adoption of, digital 
tools, facilities and techniques to increase both the efficiency and effectiveness of research and to open up new and 
innovative research possibilities, across all disciplines including the ability to disseminate that knowledge. [1] 
 
The most fundamental infrastructure investment required to realise these opportunities is to provide connectivity 
between researchers and research institutions, and between their data repositories, instruments, and computing 
facilities, in a way that removes technical and commercial barriers to innovation.  Over the past 30 years, every developed 
nation has recognised that the demanding requirements of the research sector in terms of network bandwidth, 
uncongested network capacity, geographic reach and international inter-connectivity are not met by commercial 
telecommunications providers and have established alongside the commercial sector their own dedicated National 
Research and Education Network (NREN). 

AUSTRALIA’S NREN 

The need for an Australian NREN was formally identified in 1988 in a report commissioned by the Australian Vice 
Chancellors Committee [2] (AVCC; now Universities Australia). It was strongly influenced by developments overseas, 
particularly in the United States where the National Science Foundation Network (NSFnet) had been established some 
years beforehand. A connection to the rest of world was fundamental to the value NREN proposition, and in the evening 
of the 22nd June, 1989 a 56Kbps satellite leased line, the first true “Internet” link to Australia, was established between 
the University of Hawaii and the University of Melbourne. Significantly, this link was partly funded by the National Air and 
Space Administration (NASA) under the PACCOM (Pacific Community) program (later the NSF, [3]), and traffic beyond 
Hawaii from/to Australia was carried by the NSFnet and other NREN’s at no charge – a defining characteristic of the NREN 
community that continues to this day. The AVCC went on to form the Australian Academic and Research Network 
(AARNet) in late 1989, and the international link to the United States was integrated into the new national network.  

  
Figure 1. Early traffic from AARNet to the USA (1990-1992); AARNet International Capacity (early 2016) 
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The original 56Kbps service was upgraded several times to meet demand as shown in Figure 1, and the termination of 
this increasingly large network pipe in the United States was supported by a succession of NSF programs, most notably 
Pacific Wave from 1996 [4]. The connection to the US remains AARNet’s most important international service, and since 
2003 has been operated in partnership with the generous support of Southern Cross Cable Networks (SCCN) over their 
redundant Pacific subsea-fibre infrastructure. At the time of writing, the research and education connectivity provided 
by this system, called SXTransPort, is being upgraded to dual 100Gbps links.   

ASIA AND PACIFIC 

Most Asian nations have established NRENs along similar lines to AARNet, initially building out national networks with an 
international connection to the United States. As these networks evolved the need for a richer, more regional mesh of 
connectivity emerged to support regional collaboration without transiting the US. Partnerships, relationships and 
collaborations also led to connections into Europe from Asia. In 2001 the European Commission (EC) established the 
Trans-Eurasia Information Network (TEIN, [5]) to provide dedicated high-capacity network connectivity for research and 
education communities in the Asia Pacific region and Europe. Funded by both the EC and a large number regional 
partners, TEIN has been instrumental in not only the development of Asian NREN infrastructure, but the enhancing of 
NREN expertise and research services across the region. AARNet is a founding partner of TEIN, and currently operates 
links into Asia through Singapore (Figure 1). 
 
From a telecommunications point of view, the Pacific Island Countries (PICs) are some of the most under-served 
communities on the planet – they are small populations spread over a vast oceans. Yet, because of their remoteness and 
distribution, they are also the communities that could potentially gain the most from affordable access to quality 
broadband to support education and research. A range of stakeholders, including the University of the South Pacific in 
Fiji, The University of Hawaii, AARNet, the New Zealand NREN, REANNZ, and a range of other NSF programs (NSRC, PIREN, 
Pacific Wave) have worked for many years to facilitate NREN connections into the PICs, with some success on the back 
of subsea fibre construction projects funded by the World Bank and the Asian Development Bank [6, 7, 8]. 

FUTURE 

International collaboration remains a fundamental tenant of modern research and the volume of data being generated, 
collected and analysed continues to grow in leaps and bounds. Global science projects like the Large Hadron Collider 
(LHC) and the Square Kilometre Array (SKA) are dependent on NRENs to deliver their science outcomes, as do 
international collaborations such as the European Molecular Biology Laboratory (EMBL) and the Earth System Grid 
Federation (ESG). The scale and cooperation needed amongst NRENs to support such projects continues to evolve, 
particularly to leverage further additions to the world’s global subsea fibre network. In doing so, the NREN community 
will expand, allowing more countries to participate in the open exchange of data to support the planet’s research and 
education challenges. 
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