Calculating computer performance is a tricky issue, and there are a variety of methods that attempt to do
this. Most of these focus on very narrow tests, like floating-point calculations, etc. A major limitation of
many of these tests is that they are actually more dependent on the software used in the test than the
hardware of the computer itself. To date, there is NO industry standard measurement method that
gives a real world indication for an average user as to which computer is faster or more
powerful than an other. [Here is a reasoned discussion of some benchmarking issues, and another at

USA Today.]

However, since we need to get some reasonable indication, one accepted way to measure computer
processing power and performance is by looking at MTOPS (Millions of Theoretical Operations Per
Second). You may not have heard, but when Apple’s G4 machines were first introduced it almost caused a
major international incident. The root of the problem was that the US government has severe restrictions
about exporting Super Computers to certain other countries. The government says (not Apple Computer)
that what determines whether a computer is categorized as a “Super Computer” is its MTOPS performance.

Apple’s G4 was the first desktop computer to break the Super Computer barrier. (By the way, the
government’s solution to the export issue was to rewrite the specs to raise the limit.)

If you check out Apple’s specs and Intel’s specs, and then AMD’s specs you will see that there is a
surprisingly BIG difference in MTOPS performance. Pretty obvious from this perspective which is more
powerful.

Microprocessor MTOPS
Intel 3.2 GHz Pentium 4 9,067

AMD dual 246 Opteron 13,667
AMD quad 846 Opteron 26,667
Apple 933 MHz G4 Power PC 13,400
Apple dual 1000 MHz G4 Power PC 27,000
Apple dual 1420 MHz G4 Power PC 38,340
Apple 1800 MHz G5 Power PC 21,753

Apple dual 2000 MHz G5 Power PC 45,000


http://www.systemshootouts.org/yang.html
http://www.usatoday.com/tech/columnist/2002-07-19-steinberg_x.htm
http://www.info.apple.com/support/export.html
http://support.intel.com/support/processors/CTP.HTM#15
http://www.amd.com/us-en/Processors/TechnicalResources/0,,30_182_863_8800%7E72730,00.html

Here is a relatively new standard you might not have heard about. NewsFactor reports that “Apple is
getting some help from the Embedded Microprocessor Benchmark Consortium (EEMBC), which in 2002
published statistics for the MPC7455 — Motorola’s latest incarnation of the G4 — that is used in the dual 1
GHz Power Mac. The EEMBC tested 46 different kernels and found Motorola’s G4 to be faster than all
other contenders across all five specific target markets.”



http://maccentral.macworld.com/news/0104/17.myth.shtml
http://www.washingtonpost.com/ac2/wp-dyn?pagename=article&node=&contentId=A49303-2002Sep7&notFound=true
http://www.detnews.com/2001/technews/0109/24/technology-301536.htm
http://www.igeek.com/browse.php?id=1051
http://www.jsonline.com/bym/tech/news/sep01/mega25092401.asp
http://web.archive.org/web/20010821004657/http://it.mycareer.com.au/news/2001/08/07/FFXX10051QC.html
http://web.archive.org/web/20010821004657/http://it.mycareer.com.au/news/2001/08/07/FFXX10051QC.html
http://archive.bibalex.org/web/20011217231744/http://apple.com/g4/myth/
http://www.tomshardware.com/cpu/01q3/010829/news-02.html
http://www.newsfactor.com/perl/story/16364.html
http://www.eembc.hotdesk.com/

Also included in the information Apple provided to NewsFactor were details of a test involving BLAST (Basic
Local Alignment Search Tool), an open source biotechnology application used to find similarities in DNA
and protein sequences.

Apple compared the performance of its dual 1 GHz Power Mac G4 running A/G BLAST to that of a Linux
workstation with a 2 GHz Pentium 4 processor running NCBI BLAST. Both computers given the task of
seeking similarities between human and mouse chromosomes.

Depending on the type of search performed the Power Mac delivered anywhere from 3 to 50 times the
performance of the Linux workstation.

In mid-2002, because Gateway ads were touting its Profile 4 as being much faster than an iMac (i.e. the
low end of Apple’s computer line), Gannett News Service tested a loaded Gateway Profile 4 XL, and
compared it to a high end iMac, computers that were similarly priced. Their conclusion: “The comparison
chart says it all. While the Gateway toasted the iMac in 3-D game frame rates at a resolution of 640x480
using Quake 11l Arena, the scores were much closer when the crisper, more realistic resolution of
1,024x768 was used. The Gateway registered 66.2 frames per second, while the iMac scored 62.5 frames
per second, an insignificant difference for casual gamers.”

They also “applied test routines employing nine common Adobe Photoshop functions. Here the huge
megahertz gap was mostly surmounted. The iMac’s 800-megahertz G4 sprinted through the tests in
49.6 seconds. The Gateway’s 2.8-gigahertz Pentium 4 completed the same tasks in 44.7 seconds.”

Obviously these performances in no way correlate to a 2800 MHz vs 800 MHz difference. It should also be
clear to see that a more powerful Mac (e.g. a dual 1250-megahertz G4) would beat the 2.8-gigahertz
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Popular Mechanics has a well-written June 2002 article that says for a computer salesperson (or anyone
else) who tells a typical user (i.e. one who does “basic word processing, e-mail, Web browsing, maybe
some digital camera stuff”) that a higher MHz Pentium will be any more suitable than an iMac is a “classic
case of speed bigotry in which computers are judged not by the contents of their systems, but by the
speed of their CPUs. This is an incredibly limited view on how to choose the right computer
system. The dirty “secret’ of the computer industry is this: Chip speed doesn’t matter much anymore.”

They go on to say that there are several items that are more important to the performance than the
microprocessor’'s MHz rating. “RAM is much more important than chip speed for almost everything
your computer does... The speed of your hard drive is the next choke point on system performance, and
it's a critical component for digital video and audio because writing to or from the disk always takes
time.... Like RAM, video cards are vital... Finally, the speed at which you connect to a network can affect
how fast your computer feels.” They conclude by saying that “Despite all this, chip speed remains central to
computer manufacturers’ marketing plans. That’s because chip speed is the easiest way to catch your
attention: misinformed consumers figure the faster, the better.”



http://www.azcentral.com/business/etech/etechmain.html?gannet_story=http://www.gannettonline.com/e/gear/18000324.html
http://popularmechanics.com/technology/computers/2002/6/gigahertz_gap/

All true. In addition Popular Mechanics could also have mentioned that the speed of your connection to
peripherals has a big influence on your perception of your computer’s performance. In an attempt to
compete with Apple’s wildly successful Firewire (IEEE-1394) Intel has been promoting USB 2.0 as a higher
speed alternative. As usual, when you look below the surface, this is just not so.

In the July 2002 article entitled The Numbers Game the author explains “The crucial difference between
USB 2.0 and FireWire is this: FireWire is faster and more reliable. The reason is subtle, and not
mentioned at all by the proponents of USB 2.0. Moving data around using USB demands the involvement
of a processor. FireWire doesn’t. If you're trying to download a digital video from your camcorder on to
your hard disk to edit it, then with USB 2.0 each chunk of data has to pass to your processor and then to
the hard disk. With FireWire, the hard disk and the camcorder talk directly to each other.”

The bottom line is that Macs are very competitive in any performance test, and typically perform equal to
or better than PCs advertising twice the MHz rating.

With all the advertising we see, it’s not surprising that the typical consumer might conclude
that the Pentium 4 is a superior microprocessor. Don’t be taken in by Madison Avenue. Here’s
some technical observations you may not have heard before:

A PC company’s CEO (in an extraordinarily detailed analysis) concludes that “the new Intel
architecture has serious fatal flaws that in some cases can throttle the speed of a 1.5 GHz
Pentium 4 chip down to the equivalent speed of a mere 200 MHz Pentium MMX chip of 4 years
ago, even slower than the level of any Celeron, Pentium 11, or Pentium 111 chip ever
released! It's a huge setback for Intel...”

A Techweb analysis says: “For today’s buyer, the Pentium 4 simply doesn’t make sense. It's
slower than the competition (including a Pentium I11) in just about every area; it's more
expensive; it's using an interface that won’t be the flagship interface in six to nine months; and
it requires a considerable investment outside of the price of the CPU itself...".

An August 2002 PCWorld article reports that there is a class action against Intel (and selected

PC assemblers) about them over-stating performance specifications. The plaintiffs claim the
companies deceived the public when marketing Intel’s flagship processor and allege that it is a
"material fact that there is no benefit to consumers in choosing the Pentium 4 over the Pentium
111, as the Pentium 4 is less powerful and slower than the Pentium 111...".



http://news.independent.co.uk/digital/features/story.jsp?story=315204
http://www.emulators.com/docs/pentium_1.htm
http://www.techweb.com/wire/story/TWB20001120S0017
http://www.pcworld.com/news/article/0,aid,104075,tk,dn081602X,00.asp
http://star-techcentral.com/tech/story.asp?file=/2004/1/13/prodit/6933641&sec=prodit
http://www-3.ibm.com/chips/products/powerpc/newsletter/jun2003/newproductfocus.html
http://www.realworldtech.com/page.cfm?AID=RWT012603224711&p=7
http://maccentral.macworld.com/news/2003/10/14/power5/
http://arstechnica.com/cpu/003/mpf-2003/mpf-2003-1.html
http://64.233.161.104/search?q=cache:vgBnTGFa7XkJ:www.macworld.co.uk/news/top_news_item.cfm%3FNewsID%3D7268+&hl=en&start=1&ie=UTF-8
http://www-3.ibm.com/chips/products/powerpc/rdmap/
http://www.pcpro.co.uk/news/42928/motorola-plots-3ghz-powerpc-future.html
http://216.239.41.104/search?q=cache:0Ny2XBpgz2kJ:www.insanely-great.com/news.php%3Fid%3D2799+&hl=en&ie=UTF-8
http://www.pcworld.com/resource/printable/article/0,aid,111508,00.asp
http://www.eweek.com/article2/0,3959,543317,00.asp
http://www.igeek.com/browse.php?id=1101
http://www.realworldtech.com/page.cfm?AID=RWT101502203725
http://www.theinquirer.net/Default.aspx?article=10244
http://www.theage.com.au/articles/2004/01/07/1073437335406.html
http://www.digitaljournal.com/news/?articleID=3834

This is an excellent collection of articles concerning microprocessors, entitled “Let The Chips Fall Where
They May! — Mac Processors & Wintel Processors: A Resource”

In another progressive effort to improve performance, Apple is one of the founding members of the
HyperTransport Consortium Consortium of companies backing this new standard. Apple will use
HyperTransport as a high-speed link between the two processors that make up the chipset in new desktop
Macintosh systems, sources said. A chipset is a group of chips that manages the internal functions of a
computer. (The companies include AMD, Cisco, Sun Microsystems — but not Intel.)
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In a related area, there is periodic speculation about whether Apple will port Mac OS X to run on Intel or
AMD type microprocessors. For years this has been a favorite rumor, as there is just enough plausibility to
make it interesting. Here is a good discussion of the topic, and another, plus a somewhat more technical
one. There are a variety of reasons why this change would be 1) difficult, and 2) undesirable. Here is a
sample from that side of the fence, plus a follow-up. To my knowledge, these are Apple’s latest comments
(November 2003). Stay tuned.
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Although we have talked a lot about hardware as it relates to speed, the operating system itself is, of
course, a major contributor to performance. You should know that, in addition to offering more features,
Apple’s OS revisions are also aimed at improved performance (e.g. by making more things 'native'). Here
are some November 2003 test results that show their progress.

Please read this 2002 Wired article. The whole thing.

Particularly interesting are the remarks by physicists at UCLA, who explain that they have been grouping
Macs together (clustering) to get an even more powerful machine to perform complex scientific
calculations. They use Macs because “Not only was the performance faster than the Pentiums but it was
comparable to the performance achieved on some Crays.”

This is a simply astounding observation! A Cray Super Computer (costing in the millions) is a true no-holds-
barred super computer...

The article continues by saying “Most clusters are based on Pentium machines that run Linux. But
according to these UCLA Physicists, Linux clusters require a PhD to set up and to run. By contrast, Mac
clusters are so easy to make, even teenagers can do it.

“There’s a book called How to Build a Better Beowulf that’'s 230 pages long and tells you how to set up
clusters with Linux. We have a one-page manual that shows you how to do it on PowerMacs. We've had
high school students do it. We’ve had junior high school students do it. We even had a sixth grader in
Hawaii do it.

“It took NASA'’s Jet Propulsion Laboratory two weeks to put together a 16-node Linux cluster. We could do
the same thing with Macs in less than an hour.”

They go on to say that “Linux clusters are also extremely fragile: If all the machines in the cluster aren’t
running the same version of the kernel, everything grinds to a halt. By contrast, a Macintosh cluster can be
made from a mix of G3 and G4 Macs running Mac OS 9 or X.”

This August 2002 article in the Boston Globe makes the same point when it interviews several different
engineers. For example: “...Craig Hunter, an aerospace engineer at NASA’s Langley Research Center in
Virginia, is replacing Silicon Graphics workstations with Macintoshes. Hunter uses computational fluid
dynamics software to simulate airflow over the wings of an airplane. It’s extremely complex work that he
sometimes runs on a Cray supercomputer with 64 processor chips. But Hunter says the PowerPC G4
processors used by the Mac are as powerful as those in the Cray. “If | put together 64 G4s, we’ll get the
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same performance as the Cray for a lot less money’.

If you want to see how easy it is to set up your own Mac cluster, go here.

Here is somebody else that picked up on Mac performance. Terra Soft co-founder and CEO Kai Staats told
NewsFactor (March 2002) “in real-world applications, PowerPC processors are better equipped for Linux
than their Intel counterparts. When considering the price/performance/power
consumption/footprint ratio, PowerPC wins nearly every time.”
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http://www.wired.com/news/mac/0,2125,50078,00.html
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http://www.newsfactor.com/perl/story/17007.html

In another technology area, Jeff posted this on Java.Net in November of 2003: "I run JBuilder and CVS on
both my Mac laptop and my Wintel box, and use CVS to move code between them quickly and easily... The
Mac VM in unique among Java VMs currently in that it shares static data between versions of the VM. Thus
IME once you have a first VM up, launching subsequent ones is like greased lightning.. In short I think
Apple’s got a lot of support for their claim that they are the 'best Java desktop environment around.™

Awhile back | received an email from the Department of Physics and Astronomy at Oak Ridge, Tennessee.
It said, “We are a group of computational astrophysicists here at Oak Ridge National Laboratory and UTK.
We all use three or four of the top 20 most powerful computers on the planet almost daily. We
are all, to lesser and much greater degrees, computer experts. We are computational, not computer
scientists. By that | mean we USE computers to get complicated tasks done and hard problems solved.
And... we are completely a Mac shop — including laptops and home machines, throughout. ”

If Macs perform well enough to satisfy the demanding users of some of the most powerful heavyweight
computers in the universe, they should do just fine for YOU...

Conclusion: If you want the most powerful, productive, and easiest to use computer available:
buy a Mac.

This section’s Haiku
(see the bottom of page 1 for more explanation):

Aborted effort:
Close all that you have worked on.
You ask way too much.
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