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China’s 
Godson 
Gamble
Mesh structure sets 
supercomputer 
processor apart 
from the competition

The Dawning 6000 
supercomputer, which 
Chinese researchers 

expect to unveil in the third 
quarter of 2011, will have 
something quite different 
under its hood. Unlike 
its forerunners, which 
employed American-born 
chips, this machine will 
harness the country’s 
homegrown high-end 
processor, the Godson-3B. 
With a peak frequency of 
1.05 gigahertz, the Godson is 
slower than its competitors’ 
wares, at least one of which 
operates at more than 5 GHz, 
but the chip still turns heads 
with its record-breaking 
energy efficiency. It can 
execute 128 billion floating-
point operations per second 
using just 40 watts—double 
or more the performance per 
watt of competitors.

The Godson has an 
eccentric interconnect 
structure—for relaying 
messages among multiple 
processor cores—that also 
garners attention. While Intel 
and IBM are commercializing 
chips that will shuttle com
munications between cores 
merry-go-round style on 
a “ring interconnect,” the 
Godson connects cores using 

a modified version of the 
gridlike interconnect system 
called a mesh network. The 
processor’s designers, led 
by Weiwu Hu at the Chinese 
Academy of Sciences, in 
Beijing, seem to be placing 
their bets on a new kind 
of layout for future high-
end computer processors. 

A mesh design goes hand 
in hand with saving energy, 
says Matthew Mattina, chief 
architect at the San Jose, 
Calif.–based Tilera Corp., a 
chipmaker now shipping 36- 
and 64-core processors using 
on-chip mesh interconnects.

Imagine a ring intercon
nect as a traffic roundabout. 
Getting to some exits 
requires you to drive nearly 
around the entire circle. 
Traveling away from your 
destination before getting 
there, says Mattina, requires 

more transistor switching 
and therefore consumes 
more energy. A mesh 
network is more like a city’s 
crisscrossed streets. “In a 
mesh, you always traverse 
the minimum amount of 
wire—you’re never going 
the wrong way,” he says.

On the 8-core Godson 
chip, 4 cores form a tightly 
bound unit—each core sits 
on a corner of a square of 
interconnects, as in a usual 
mesh. Godson researchers 
have also connected each 
corner to its opposite, using a 
pair of diagonal interconnects 
to form an X through the 
square’s center. A “crossbar” 
interconnect then serves as 
an overpass, linking this 
4-core neighborhood to a 
similar 4-core setup nearby. 

Godson developers 
believe that their modified 

mesh’s scalability will prove 
a key advantage, as chip 
designers cram more cores 
onto future chips. Yunji 
Chen, a Godson architect, 
says that competitors’ 
ring interconnects may 
have trouble squeezing 
in more than 32 cores. 

Indeed, one of the ring’s 
benefits could prove its 
future liability. Linking new 
cores to a ring is fairly easy, 
says K.C. Smith, an emeritus 
professor of electrical and 
computer engineering at 
the University of Toronto. 
After all, there’s only one 
path to send information—
or two in a bidirectional 
ring. But sharing a common 
communication path also 
means that each additional 
core adds to the length of 
wire that messages must 
travel and increases the 
demand for that path. With 
a large number of cores, 

“the timing around this 
ring just gets out of hand,” 
Smith says. “You can’t get 
service when you need it.” 

Of course, adding more 
cores in a mesh also stresses 
the system. Even if you have 
a grid of paths providing 
multiple communication 
channels, more cores 
increase the demand for 
the network, and more 
demand makes traveling 
long distances difficult: Try 
driving across New York 
City at rush hour. Still, the 
bandwidth scaling of a mesh 
interconnect is superior 
to that of a ring, Tilera’s 
Mattina says. He notes 
that the total bandwidth 
available with a mesh 
interconnect increases as 

8-core godson: 
The Chinese processor 
relies on a modified mesh 
network that contains 
extra direct connections 
to move data efficiently.
illustrations: gavin potenza

8-core ring: In 
most microprocessors, 
information circles around 
a ring-shaped interconnect 
to reach processor cores.

9-core mesh: Some new 
high-end processors use a 
mesh network. These can 
be more complex but also 
more energy efficient.

$900 million Amount that Google bid for Nortel Networks’ patent portfolio. The telecom-equipment maker 
went bankrupt in 2009 and has been selling pieces of itself to satisfy creditors.
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Sony vs. the Hackers
The game titan has taken the 
gloves off in its fight to protect 
the PlayStation 3

over the past few months, Sony’s 
fight against PlayStation 3 hackers has 
become a meta-game of its own. The bat‑
tle pits the game industry giant against 
geeks who claim to be more interested 
in exploring the console than in running 
pirated wares. At stake is Sony’s need 
to prevent the piracy of its software 
partners’ games and PS3 owners’ right 
to do what they will with a product 
they purchased.�  —David Kushner

you add cores, but with a 
ring interconnect, the total 
bandwidth remains constant 
even as the core count 
increases. Latency—the time 
it takes to get a message 
from one core to another—
is also more favorable in a 
mesh design, Chen says. In 
a ring interconnect, latency 
increases linearly with the 
core count, he says, while in 
a mesh design it increases 
with the square root of 
the number of cores. 

Reid Riedlinger, a principal 
engineer at Intel, points out 
that a ring interconnect has 
its own scalability benefits. 
Intel’s recently unveiled 8-core 
Poulson design employs a ring 
not only to add more cores 
but also to add easy-to-access 
on-chip memory, or cache. As 
long as the chip has the power 
and the space, Riedlinger 
says, a ring makes it easy to 
add each core and cache as a 
module—a move that would 
require more complicated 
validity studies and logic 
modification in a mesh. 

“Adding the additional ring 
stop has a very small impact 
on latency, and the additional 
cache capacity will provide 
performance benefits for 
many applications,” he says. 

For those who are 
not building a national 
supercomputer, Riedlinger 
also points out that a ring 
setup is more easily scalable 
in a different direction. “You 
might start with an 8-core 
design,” he says, “and then, 
to suit a different market 
segment, you might chop 
4 cores out of the middle and 
sell it as a different product.” 
� —Joseph Calamia

The hacker group 
Anonymous 

attacks Sony Web 
sites as revenge 

for Sony’s suit 
against Hotz.

Sony releases 
PlayStation 3. Firmware 

includes Other OS, a pro-
gram that allows players 
to run operating systems 

such as Linux on PS3. 

Sony and Hotz 
quietly settle the 

suit. News of the 
settlement doesn’t 
leak out until more 
than a week later.

Hacker 
StreetskaterFU 

unpacks and decrypts 
the beta client for the 

PS3’s Home social 
gaming service.

The Northern California U.S. District Court 
approves Sony’s subpoena request requiring 

Twitter, Google, YouTube, and Bluehost to 
supply information on Hotz’s hacking efforts. 
The subpoena includes a demand for the IP 

addresses of anyone who visited his blog.

Hacker George 
“GeoHot” Hotz 

challenges other 
hackers: “The PS3 has...
yet to be hacked. It’s 

time for that to change.”

Sony sues 
Hotz and 

fail0verflow 
for copyright 

infringement.

Hacker MysticHades 
releases a method 

allowing copied 
Blu-ray games 
to be played on 

the PS3.

Hotz tells the BBC he has hacked the 
PS3. He accomplishes this by gaining the 
ability to read from and write to the PS3 

memory and then securing high-level 
access to the processor. “I can now do 

whatever I want with the system,” he 
says. “It’s like I’ve got an awesome new 

power—I’m just not sure how to wield it.”

Hotz releases his 
PS3 hack to the 
public, allowing 

users to run their 
own operating 

systems and 
other software on 

the machine.

Sony announces the 
release of the firmware 
3.21 update to disable 

Other OS—the 
firmware that allows 

for alternate operating 
systems—“due  to 
security concerns.”

Hotz comes 
up with a way 

to restore 
Other OS 
to PS3 and 

posts a video 
of his work.

Australian hackers OzModChips 
announce release of PS Jailbreak, 
a USB dongle that allows players to 

boot up both backup and bootleg 
versions of games.

The German hacker team fail0verflow 
reports that it was able to discover the 

encryption key that allows users to run 
their own software on the PS3. The team 

does not, however, release the key.

Hotz publishes the 
encryption key and uploads 
video showing him running 
home-brew software on 

PS3’s latest firmware.

$625 million Amount that Apple will not have to pay to Mirror Worlds in a patent infringement case. 
Had Apple lost, it would have resulted in a new record for a patent infringement trial.
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