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AGP: Accelerated Graphics Port
The current common graphics card
standard. Based on the shared PCI
bus it replaced, AGP is a dedicated
connection to the computer’s CPU
and memory.
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ATA/IDE: AT Attachment/Integrated ATX: Advanced Technology Extended
Drive Electronics A semi-compatible upgrade to the AT
These commonly interchangeable form factor first introduced in 1986.

terms represent the standard for mass
storage devices, such as hard drives
and CD-ROM/DVD drives. Until recently,
all ATA devices used a parallel transfer
format. New hard drives using the serial
version of the standard (SATA) are now
common.
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By J.V. Bolkan

BTX: Balanced Technology Extended
The new form factor standard defines
case, power, and motherboard configu-
rations to ensure more efficient cooling.

ing target. Although the fear
of obsolescence has diminished
considerably from the early days of
personal computing, it is still true that
today’s state-of-the-art system will
eventually be too slow, too underpow-
ered, and probably too archaic to war-
rant repair, or even use. To extend the
life of aging computers, most schools,
nonprofit organizations, and small
businesses have relied on hardware
upgrades to gain a few more years
of usefulness from their equipment.
Arguably, the availability and rela-
tive affordability of upgrade and re-
placement parts for the PC is one of
the primary reasons for its dominant
market position. PC parts are available
and affordable because virtually all the
major components of a PC are based
on standards. For example, dozens of
manufacturers build motherboards
that will work with other companies’
parts. Imagine if cars were based on
similar standards—youd be able to
choose the motor you like from one
company and it would work fine with
a transmission from a different com-
pany and both would just plug into
the style and body type you chose.
After a few years, you could plug in
air bags or even a motor that runs
on Jell-O, if they become available. If
you were so inclined, you could build

PCl-e: PCl-express

The latest version of the personal con-
nection interface bus. Originally a gen-
eral purpose bus handling all add-on
card data flow, a dedicated variation
(AGP) has been in use for approximately
10 years. PCl-e has both dedicated and
general data capabilities.
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What's hot in the world
ware? Not long ago that question
would set your local hardware geek
to listing the fastest, greatest, most
advanced equipment. Today, you're
likely to get literal answers—the
CPU is molten, hard disks are burn-
ing, graphics chips are smoking, and
the RAM is on fire. Heat and how to
deal with it is perhaps the biggest
issue confronting PC manufacturers
today. In fact, the most contentious
new standard proposal, the BTX form
factor, is essentially a response to the
heat problem alone. (Editor’s note:
See the Tech Glossary below for a
definition of BTX and other tech-
nology terms.)

In general, standards tend to be
replaced only when they’ve run out
of flexibility and expandability. For
instance, the AGP standard for graph-
ics cards is more than five years old
and is in its fourth generation. Current
AGP cards can run at 8X the original
AGP speed (they can still work in an
older 1X computer, although only
at 1X speeds). There will be no 16X
AGP, the standard simply can’t accom-
modate that speed, so the industry
is moving to PCI-e, a new standard.
Ironically, the original crop of AGP
graphics cards were no faster than the
previous standard’s best, and the same
is currently true for PCI-e. The big

RAM: Random Access Memory

This is the volatile (it will “forget” if it loses
power) memory in which the computer
temporarily stores data. RAM modules
have a variety of formats that must be
matched to your motherboard configura-
tion. The dominant versions today are DDR
(double data rate) and its replacement,
DDR2. Incompatible with each other, both
versions come in a huge range of speeds
and capacities.
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The cluttered ATX form
factor requires massive
cooling fans such as
the one on this CPU
as well as others ex-
hausting excess heat
from the case.
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4 Although current
generations perform
at essentially identi-
cal levels, the PCl-e
graphics card stan-
dard (bottom) has the
potential to perform
much faster than the
older, maxed out
KAGP standard (top).
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Sleek SATA cabling (the orange cable) can 5

help avoid cable and component cluttering LZ"" " eetiy
inside computers when it replaces the old sk

style PATA. In addition, SATA drives and

the interface can potentially lead to higher

performance.
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Simply put, standards are great,
until they hinder progress. Then they
need to be replaced by a new standard
that we hope has plenty of potential
for future growth. Unfortunately, as
consumers, we have extremely limited
control over this process.

Coping with Change

Three key architecture standards

are currently in the process of being
phased out. Individually, these changes
aren't that shocking. Cumulatively,
however, the change is more radical
than any since the complete redesign
of the PC architechure in the early
1980s, only a few years after the ori-
ginal IBM PC was released. As men-
tioned earlier, AGP graphics cards are
being replaced by PCI-e versions, and
the BTX form factor (case, mother-
board shape, power supply, and con-
nectors) is poised to usurp the ATX
standard. The third major standard
currently in flux is the hard drive con-
nection standard. The practically an-
cient parallel ATA (PATA) standard is
already being replaced by serial ATA
(SATA) motherboards and hard drives.

When you consider how far the PC
has advanced in the last 20 years, it’s
amazing that some key standards
from the mid-1980s are still current.
For instance, you could build a state-
of-the-art Pentium IV or Athlon 64
system in an ATX case you purchased
in 1986. If you wanted, you could boot
the system off an ancient 80 MB Con-
ner or Seagate IDE (also called ATA)
hard drive that might even be older
than the case. Youd need a somewhat
newer graphics card, but you could go
back nearly a decade for an early AGP
model. In fact, few PC enthusiasts
haven't migrated components from an
older system to a new one.

With the arrival of the new stan-
dards, upgraders and repair techni-
cians are going to have to be a bit
more careful when choosing their new
parts. The ATX-BTX switch features
the most complex compatibility issues.

The power supply, motherboard, and
case are all incompatible with current
ATX models. Don't buy a BTX case
thinking you can move your other
components over. PCI-e graphics
cards are also incompatible with AGP
versions. You can't fit an AGP card
into a PCI-e slot, they aren’t back-
wards compatible, and it is unlikely
anyone will create a motherboard
with both slots. Currently, you can
find plenty of ATX motherboards
with either AGP or PCI-e configura-
tions, however, it can be difficult find-
ing a BTX-based system that supports
AGP. The good news is that SATA and
PATA can coexist, even though they
are not compatible.

Most current motherboards, even
the forward-looking BTX versions,
include both ATA connectors. Rela-
tively slow CD-ROM and DVD optical
drives use the same PATA standard as
current hard drives and gain very little
from a switch. It appears PATA has at
least a few more years left as a viable
standard. Currently, many systems are
available with both PATA and SATA
hard drives. SATA is more than ca-
pable of handling DVD and whatever
comes next, but it will probably be a
while before it’s your only choice.

The hard and sometimes bitter truth
for end users is that the decisions and
debate over standards typically begins
well before any input from us is sought.
By the time new standards appear on
the market, the discussion is mostly
over. For instance, PCI-e has been a
topic of considerable importance to a
huge number of hardware companies
for many years and the standard was
fully defined long before the first retail
PCI-e graphics card hit any shelf. Your
choices are to make the move to PCI-e
or to try to wait until the next standard
arrives in 5-10 years.

Benefits of Changing

PCs are not the monolithic thing that
many people believe. Modern PCs
are actually collections of subsystems

Videoconferencing

for K=12 Classrooms
A Program Development Guide

Co-authored by
Camille Cole, Kecia Ray,
& Jan Zanetis

Written by three educators with
decades of combined experience
implementing interactive
videoconferencing (IVC), this book
is filled with real-life stories and
proven strategies for using this
powerful educational tool.

FEATURES:

» Complete program
development guide detailing
how IVC works, neccessary
hardware and software,
implementation strategies,
classroom management, &
curricular design

» Inspirational vignettes describing
successful IVC programs and
projects worldwide

» Useful templates and a guide
to IVC resources

Learn more and order this great
resource online at:

1ste

www.iste.org/bookstore
1.800.336.5191
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c. Something geeky?
d. Green or amber monochrome monitor

@ The standard test for PC compatibility once was?

a. WordStar runs in at least 40-character wide mode.

b. Compatibility!?! A PC is a PC for Pete’s sake!

c. Will the beige of the case clash with my office
carpet?

d. It runs MS Flight Simulator.

® Which wasn’t standard equipment on an
original IBM PC?

a. A punch card reader

b. Graphics

¢. Automated blogging over high-speed wireless
networks

d. All of the above

© The first company to offer a 386-based PC was?
a. Altair

JUOISNJUOD PIOAR O]
Aem ** xa 8yl XS 8y} PSWEU [a1u] “UOISISA ,ISOUI[B, S} Ylim
UOISNIUOD PIOAR O] "XG'Z Ajfeau sem yolym gxd eyl pesesje.

1O [8)U] UBY) ‘OSuss apBLU YoIyMm ‘jgnop Sem gxd 8yl ‘9

‘Y1oq pepnjour pemojjo) 1eyi SNdO Od IV
"PBIQESIP J0SS800Jd0D BY] YNIM [8POU XS U PUE J0SS800.A0D

12 Learning & Leading with Technology |

© The first mainstream PC CPU with a built-in math
coprocessor was the?

a. Intel 8086

b. AMD Athlon
c. Math is hard.
d. 486DX

O Intel’s 486DX4 ran at what multiple of its internal
clock speed?

a. 1

b. 4

c. Clock ... wow, look at the time, is this quiz almost
over?

d. 3

@ Bonus Question: Where would you have seen the
term “PIP”?
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that interact with each other. Many of
these subsystems are extremely power-
ful computers themselves. Marketing
often confuses the issue. For instance,
although it is true that an AMD 64

FX 3800+ CPU is many thousands of
times as fast as the old IBM PC’s 8086
CPU, hard disk technology hasn’t en-
joyed nearly the same speed advances.
In fact, it isn’t uncommon to find that
doubling the speed of one component
has absolutely no effect on overall sys-
tem speed. If your CPU spends 90% of
its time waiting for information from
the hard disk, upgrading the CPU
won't provide many benefits at all.

Speed isn’t the issue with the new
crop of standards, at least not in their
initial implementation. Switching to
a shiny new BTX form factor system
with the newest SATA hard disks and
a top end PCI-e graphics card doesn’t
ensure that someone building a com-
puter today with ATX, PATA drives,
and AGP graphics won't be able to
match or even exceed your system’s
performance. However, it does ensure
that you'll be able to find replace-
ment and upgrade parts next year and
beyond that will almost certainly be
significantly faster.

Another advantage to the new tech-
nologies is reliability. As mentioned
earlier, heat is a major strain on elec-
tronics. The BTX design enables more
efficient cooling inside the case with-
out extra fans. The switch to the slim
serial cables of SATA also makes cool-
ing airflow much more efficient than
the bulky wide PATA cables. Even
PClI-e, because of its more efficient
design, can provide some thermal
advantage.

The BTX standard is getting some
resistance from some segments of the
industry, particularly vendors aligned
with Intel competitor AMD. Intel’s
CPUs currently run considerably hot-
ter than competing AMD processors.
Although AMD is balking at the move
to Intel’s BTX design, the truth is that
there is little thermal room left in the

Vista, Dual Core, 64-bits,
and Your Hardware

icrosoft’'s new version of Windows
sta, is expected to be available
metime next year. It should run
most systems that currently run
indows XP well, but will probably:
quire more RAM and high-end
aphics to perform well. As with XB
ill support dual core and mullti-
PUs for applications that can use
em. Although Microsoft has not
icially stated its upcoming policy,
ere has been speculation that Vist
ould come with both 32-bit and
4-bit versions in the box. A 64-
version of XP recently became
allable. To take advantage of the
4-bit version, you'll need a 64-bit
PU. Both AMD and Intel offer 64-
processors. However, the 64-bit
rsion of XP (and presumably Vista
incompatible with much legacy
Juipment and many applications.

ATX for either company, and a switch

will need to occur soon. Although

it may not happen as quickly as the
switch to the other standards, choos-
ing a BTX case shouldn't be
considered a big risk.

Protecting Your Investments
It’s always difficult to choose the time
to make the jump to new standards.
Move too early, and you'll probably
pay more than necessary as vendors
attempt to recoup their startup costs.
Wait too long, and you may find that
upgrade and repair parts are scarce.
Most institutions will find that it
makes the best sense to straddle the
upgrade fence. There is no reason to
scrap your current systems, but you
may want to begin purchasing with
an eye to the future.

J.V. Bolkan is a senior editor
for L&L and a long-time
hardware geek.
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LOOK FOR
THIS SEAL

for Students
for Teachers
for Administrators

It’s your assurance that

a product or service has
demonstrated alignment
with ISTE’s National
Educational Technology
Standards (NETS). You'll
find this Seal of Alignment
on products, services,

and resources ISTE has
rigorously reviewed and
determined meet specific
NETS standards for
Students (NETSeS),
Teachers (NETSeT), and/or
Administrators (NETSeA).

To date, more than 90% of
states already use NETS in
their technology, assessment,
and/or curriculum plans.

Visit www.iste.org/standards/
to learn more.

Look for the
ISTE NETS Review

and Seal of Alignment
when evaluating your
Ed Tech purchases.
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