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Considerations for Building or Buying a New Computer
If you’re planning to replace an older computer, it’s important to consider what’s in the 

box. In some ways, it’s like buying a new car.

Although this article is primarily about 
Windows  computers, the same considerations 
apply to Linux computers and some of them 
apply to MacOS computers.

It’s not uncommon to concentrate on the 
central processing unit and to ignore the other 
components. The CPU is important, of course, 
but so are the other parts.

Balance is even more important. Which is 
the most important department in a business? 
Managers like to think their department is the 
most important, but the business needs all the 
departments to operate properly.

What Will the Computer Do?
The tasks a computer will perform define the 
essential characteristics. Buying a vehicle is a 
good analogy.

The person who is buying a work truck will 
have specifications unlike the person who is 
buying a family car, and families will have 
vastly different needs.

A computer that will be used solely for 
email, web browsing, and general office work 
won’t require a high-performance CPU or a 
massive amount of disk space. A basic graphics 
subsystem and four to eight gigabytes of 
memory will be sufficient.

A computer that’s destined to process 
video or professional photographs will need 
both a fast CPU and an enhanced graphics 
subsystem. Large amounts of fast disk storage 
will be essential and 64 gigabytes of memory 
might not be enough.

Knowing how the computer will be used is 
the most important consideration to ensure 
that a new computer will succeed.

Balance the Computer
Balanced computers work best. That means the 
CPU, graphics processing unit, disk drives, and 
other components wok well together.

Here’s another automotive analogy: It 
would be unwise to install a Ferrari 812GTS 
engine in a Fiat 124 Spider. Yes, they’re both 
sports cars, but the Fiat isn’t built to accept 
the power from a Ferrari engine.

Likewise, installing the Fiat engine in a 
Ferrari is likely to be quite disappointing.

A computer with a super-fast CPU, but slow 
disk drives will not perform well because the 
CPU will have to wait for the disk drives to 
fetch or write data.

Starting with the CPU
Let’s consider CPUs first even though they 
aren’t the only important component. Maybe 
the CPU can be thought of as a marching band’s 
drum major.

A CPU that runs at 4GHz will be faster than 
one that runs at 3GHz. That’s common sense, 
but if the 3GHz CPU has eight cores and the 
4GHz CPU has four cores, the seemingly slower 
CPU will almost certainly be faster.

Each core acts like a separate CPU. For 
complex operations, the CPU divides tasks 
among the various cores, and many CPUs 
make each core look like two. A four-core 
CPU might look like it has eight processors. 

When selecting a new computer, options available with notebook models are substantially less 
than those found on desktop systems. The greatest flexibility is achieved by working with a 
custom computer builder.
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Of course, for applications to take advantage 
of all those cores, the software developers must 
plan for multi-tasking and multi-threading.

When transistors were invented in the 
1960s, they were tiny compared to tubes, and 
some of today’s CPUs have the equivalent of 
three to seven billion transistors on a device 
that’s about as large as an oversize commemo-
rative postage stamp and not a lot thicker.

CPUs with varying speeds all come from 
the same manufacturing batch. After CPUs 
have been manufactured, they are tested to 
see how fast they are. Manufacturers don’t 
create a batch of CPUs that all run at 4GHz.  
Each must be tested.

Some will run at higher speeds than others 
in the batch, so each CPU comes with a speed 
rating. Those that work at higher speeds sell 
for more. Sometimes a lot more. The price 
difference between a CPU that’s certified for 
4.2GHz and one that’s certified for 4.0GHz 
might be several hundred dollars. 

That doesn’t mean the 4.0GHz chip won’t 
run at 4.2GHz. It probably will because both 
came from the same manufacturing batch. It 
just won’t run reliably for as long at the higher 
speed. 

Running a CPU at a speed higher than 
it’s certified for is called over-clocking, which 
provides better performance from a less 
expensive processor, but also is likely to cause 
the CPU to fail sooner. Run the CPU as fast as 
you want if you’re willing to take the risk, but 
also invest in more powerful cooling.

Even if you choose a super-fast 4.2GHz 
CPU, it won’t run at 4.2GHz all the time. 
Computers spend a lot of time just waiting for 
humans to tell them to do something. Rather 
than running in place as fast as they can all 
the time, they relax by running at lower speeds 
until they need to do something.

CPUs can throttle 
down to near zero when 
there’s nothing to do. But 
some can also run faster 
when extra processing 
power is needed. Intel 
calls the process of 
running the CPU above 
its rated speed for short 
periods turbo-boost. This 

ability provides a kind of head room, and the 
more headroom a CPU has, the more it will 
cost.

Data that the CPU needs can come from 
several locations. Data that’s already in cache 
memory on the CPU is the fastest to retrieve. 
Next is data that’s in the computer’s RAM. 
Data is retrieved more slowly from a solid-
state disk drive, much more slowly from 
mechanical disk drives, and slower still from 
local area networks and the internet.

More Cash for More Cache
Cache is used to speed a computer’s  operation, 
but more cache on the CPU means less cash in 
your wallet. 

Cache memory retains data and instruc-
tions nearby so that the CPU doesn’t have to 
wait for information from the computer’s 
slower resources.

The CPU will have values for L1, L2, and L3 
cache. The L1 cache is extremely fast but rela-
tively small. The L2 cache area will be larger but 
slower, and L3 will be even larger but slower 
than L1 or L2. Low-end CPUs may have just 
4MB of cache, while high-end CPUs can have 
sixty times that amount. More cache, faster 
operation.

Intel has Core i3, Core i5, Core i7, and Core 
i9 CPUs. AMD has Ryzen 3, Ryzen 5, Ryzen 7, 
and Ryzen 9 CPUs. Intel also has a line of Xeon 
processors, which are used primarily in work-
station class computers. The Xeon line offers 
more cache, error checking, and a wider range 
of cores. Video processing is one example of 
an application that takes advantage of Xeon 
processors, but most users will be better served 
by more standard processors.

Low-end CPUs such as the Intel Core i3 
can be found for less than $100 while high-
end devices such as AMD’s Ryzen Thread-

ripper PRO 3995WX are priced at more than 
$5000, and that’s just the CPU — not an entire 
computer. Most manufacturers use CPUs such 
as the Intel Core i9-10920X or the AMD Ryzen 
9 3950X, both of which run at 3.5Ghz, in their 
premium-priced computers. If you’re building 
your own, you’ll find that these CPUs retail for 
less than $700.

Beware Chip Shortages
You may have heard about chip shortages that 
are causing problems for auto manufacturers 
and phone manufacturers. They may affect your 
computer purchase.

The problem is less with CPUs than with 
GPUs, graphics processors. The graphics 
processing unit is designed to enhance the 
processing of images. This relieves the CPU 
from performing intense calculations and 
accelerates screen performance. Many CPUs 
have an embedded GPU, but manufacturers 
can add specialized GPUs that are faster.

It’s these specialized GPU components that 
are in short supply and this is what makes the 
resulting prices for GPUs high.

Which is better: Intel or AMD?
From a usability standpoint, it doesn’t matter. 
Both manufacturers make chips that will run 
Windows and all Windows applications. 

Note, though, that Windows 11 won’t run on 
certain CPUs, mainly older devices. These are 
listed on Microsoft’s website. There’s a page 
for Intel CPUs and another for AMD CPUs. If 
you want to be able to run Windows 11 on the 
computer you’re building or buying, make sure 
the CPU is not on one of these lists.

It’s easy to be overwhelmed by all of the 
possible considerations for a new computer, 
so aim for balance! Ω

https://docs.microsoft.com/en-us/windows-hardware/design/minimum/supported/windows-11-supported-intel-processors
https://docs.microsoft.com/en-us/windows-hardware/design/minimum/supported/windows-11-supported-amd-processors

