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Directions:
1) Use the article itself and the provided links to determine definitions to the words + terms (below) and write them in your own words
2) Answer the post-reading questions
Links to supporting works on select words and terms to support the following article
	Words + Terms
	Definition

	Copper data cables
	

	Silicon photonics
	

	Servers
	

	Data center
	

	Optical cables
	

	Ethernet
	

	Computer clusters
	

	Super computers
	

	dynamically allocated to software
(* no link provided)
	

	Silicon-oxide
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Intel’s Laser Chips Could Make Data Centers Run Better: Silicon chips with optical technology allow a new form of superfast data connection.
[bookmark: h.887afrzcm465]By Tom Simonite on September 4, 2013
www.technologyreview.com/news/518941/intels-laser-chips-could-make-data-centers-run-better/

[image: ]Intel hopes to make computing far more efficient (using) technology that replaces conventional copper data cables with faster optical data links. The breakthrough required Intel to fit lasers and other optical components onto silicon chips, which usually deal with electronic signals.
The initial version of what Intel calls its silicon photonics technology can transmit data at speeds of 100 gigabits per second along a cable approximately five millimeters in diameter. Intel will offer it for use connecting servers inside datacenters, where it can take the place of PCI-E data cables that carry data at up to eight gigabits per second and networking cables that reach 40 gigabits per second at best. The latest version of the USB standard common in consumer gadgets can move data at only five gigabits per sec.
“We’re launching this in mass production, and Intel has decided to make a significant investment,” says Mario Paniccia, who has led Intel’s silicon photonics research for years and now heads the group commercializing it. “We have lots of customers.” Future versions of the technology are intended to appear outside data centers, perhaps in consumer applications.
[image: ]Intel’s technology can significantly reduce the costs of running a data center—the large computing clusters that crunch data, run apps, and host websites. That’s because one of Intel’s new optical cables can replace 10 or more of the relatively bulky PCI-E copper cables that connect servers stacked on the same rack. Those cables impede the flow of air used to cool servers. Data centers vary in their efficiency, but it is typical for cooling to account for roughly half the cost of running a data center.
Intel’s silicon photonics technology can replace conventional Ethernet networking cables. It could allow companies to rethink established ways of organizing computers inside data centers.
Intel has developed a small circuit board that can be added to a server to upgrade it to the optical technology. The most important part of it is a compact module containing one or more silicon chips (Intel won’t say how many) that can convert back and forth between a computer’s electronic signals and optical ones able to travel down a fiber. Among the optical components inside the chips are four silicon lasers that can each stream data at a rate of 25 gigabits per second. A card can have more than one of those optical chips on it, depending on how much bandwidth is needed. Intel worked with Corning, best known for inventing the Gorilla Glass used in mobile devices, to develop new connectors and cables to link up new optical boards.
The current form of the technology was shaped by feedback from companies including Facebook, Microsoft, and cloud hosting company Rackspace, some of which have committed to using the technology, says Paniccia. Pricing and availability of the technology has not been announced, but it could create a significant new income stream for Intel. In 2012, a total of 8.1 million servers were shipped worldwide, according to IDC, and many companies such as Amazon, Apple, and Facebook are investing heavily in data centers.
Intel is also working with operators of extremely powerful computer clusters and super computers, including unspecified U.S. government agencies. Intelligence agencies such as the National Security Agency and CIA are known to use high-powered computers to process and analyze data collected through surveillance.
Today servers are self-contained computers with processors, memory, and storage that inhabit a single layer of a server rack. The bandwidth boost from silicon photonics makes it possible to instead fill a whole layer of a rack with processors, another with memory, and a third with storage. That can make upgrades faster and help make better use of cooling by directing it onto the components that need it most, says Pannicia.
Some of Intel’s partners are considering a more extreme version of that approach. It would see memory, processors, and data storage being kept in entirely separate cabinets, all linked with optical connections. That could allow further improvements to maintenance and cooling. It (data) could also permit memory to be “virtualized” so that it is dynamically allocated to software and servers as needed, a more efficient approach than having it bound to specific servers.
Andy Lawrence, vice president of research for data center technologies with 451 Group, an analyst firm, says that the optical breakthrough’s largest impact will be on the design of data centers. “Data center operators are not exactly constrained by the existing copper technology but they are very limited in how they lay out their equipment [and] design their datacenters,” he says. “Silicon photonics should liberate designers.”
Intel’s technology makes use of the fact that the silicon used to make computer chips is transparent to infrared light, while silicon-oxide, a common feature of chips, is opaque to it. Light can be directed around the surface of a computer chip inside simple silicon pipes with silicon-oxide coating, structures easily made using standard chip-manufacturing techniques.
However, Paniccia’s team had to make major scientific advances in optics to find ways to make the other components of a light-based communication system on a silicon chip. The most significant parts of that effort were creating a silicon laser, a silicon modulator to encode data into a laser beam, and a silicon component to convert a light signal into an electronic one.
Intel hasn’t publicly spoken in detail about the project since 2010, when it showed the first working chip to contain all those components (see “Computing at the Speed of Light”). “For the last two years we have been figuring out how to make that in large volumes,” says Paniccia, although he won’t share details of the solutions Intel came up with. Although Intel is far ahead of rivals on silicon photonics, IBM, HP, and some smaller companies are working on similar technology.



Post-reading questions  |  Name: ____________________  |  Date: _____________
1) What has Intel developed and why is it considered innovative?
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
2) What is the greatest expense of a “data center” and how can Intel’s new product affect this?
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
3) Why is it necessary to silicon instead of silicon-oxide for “silicon photonics”?
____________________________________________________________________
____________________________________________________________________
4) Where do you think silicon photonics will yield the greatest advantage?
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
5) What question(s) do you now have?
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
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