
FSX Hardware Upgrade Guide V 1.2   November 05, 2006 

Page 1 

 
 

 
 
 
 

 
 

Microsoft FSX Hardware Upgrade Guide 
White Paper 

 
Version 1.2 

 
November 5, 2006 

 
 

 
 
 
 
 
 
 
Disclaimer: 
The purpose of this document is to provide general guidelines for those who consider upgrading their PC in 
the never ending quest of improving the flight experience. While all the information herein is provided in 
good faith and based on the author’s best knowledge and experience, the author does not accept any 
responsibility or liability of any kind if, for some reason, actions taken following the advice/information 
contained in this guide result in any kind of damage or do not bring the desired/imagined performance 
increase in FSX performance. The author does not have any relationship of any kind with any of the 
commercial entities mentioned in this guide. 
 
Copyrights: 
All the logos, brand names, company names, etc. mentioned in this guide are trademarks of their respective 
owners/companies. This guide is Copyright of Al Lawrence. 
 
Document versions: 
This document may be updated from time to time to match the existing technologies. The author does not 
guarantee or claim however that the document is a complete and up-to-date source for the latest hardware 
or software solutions. The author strongly recommends that the reader takes action and further read 
reference material freely available of the Internet. 
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Introduction 
 
Ever since its creation, MS Flight Simulator has been proving to be a challenge 
to the Hardware and Operating Systems. 
 
Simulating flight while providing an ever-increasing level of visual, environmental 
and operational realism is a task which can easily tax the most sophisticated 
system costing a great deal more than the average office or even game PC. 
 
Given the wide range of existing PCs covering a bewildering number of 
hardware/OS/software combinations, creating a flight simulation application able 
to somehow run on most of these systems is almost an impossible task. A 
solution to this challenge is to provide various adjustable parameters that allow 
the user to get the maximum experience out of the FS on his/her existing system. 
 
The latest release of FS – the Microsoft FSX, seems to having been optimized so 
that when running at the same settings as the previous version, FSX runs faster. 
This allowed the FSX developers to add even more features that, with the right 
hardware, provide an even more immersive flight experience. 
 
Sooner or later however, FS users consider performing a hardware/software 
upgrade for many reasons, one of them being the desire to improve the flight 
experience with FS. 
 
This guide was written with the purpose to provide a quick reference as to which 
hardware subsystem most influences which FS part. While obviously all of the 
sub-systems work together, there are usually only some of them that provide the 
most dramatic performance increase for a specific FS functionality. 
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The PC Hardware Subsystems 
 
CPU 
 

 
 
As you will see in the table, the single most significant upgrade you can make to 
your system is increasing the CPU power. 
Please note however that as AMD has proven in the past, computing power does 
not always equal GHz. AMD CPUs have outperformed Intel’s for years using a 
better architecture and lower processor speed. Lately, the wheel has turned 
again, and currently Intel is at the top with “smarter” CPUs based on a better 
architecture, using much less power, while operating at “normal” speeds and 
temperatures. 
 
The new CPUs from both AMD and Intel contain TWO CPU’s in one case 
allowing for applications to be compiled in such a way that each CPU performs 
one task while the other performs something else, thus improving the execution 
speed. Due to logic limitations on the program side however, this performance 
gain depends on the application. FSX does make limited use of the dual CPU by 
performing some tasks – like scenery/texture pre-loading – on the second CPU 
but due to the nature of FSX, it may never bring both CPUs to a 100% utilization. 
Do not despair though. The second CPU will have its hands full, performing 
Operating System tasks thus freeing the first CPU to run FSX unhindered. This is 
a hidden performance gain that few appreciate. 
 
There are potentially major hidden costs when upgrading the CPU: if the system 
is not reasonably recent, the new CPU generation requires also a motherboard 
upgrade, since it needs specific supporting electronics and logic. A motherboard 
upgrade may also mean that you will have to replace the RAM and of course, if 
your old motherboard uses an older generation “graphics highway” (for example 
AGP) you will also have to replace the graphics card as the new motherboards 
have been supporting the prevailing PCIe “graphics highway” standard. 
 
The upgrade ripple generated by moving to a new-generation CPU may mean 
that you need to upgrade the PC Power Supply as well. At the end of the CPU 
upgrade process, you may end up keeping only the old PC case, hard disk, DVD 
and floppy. You may be better off buying a new PC right from the start and find 
new uses for the older one, sell it or give it to charity. 
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So basically if you are stuck with an older generation motherboard, the more 
cost-effective path for you may be to upgrade to a faster processor of the old 
generation – be it Intel or AMD and start saving for the next major system 
overhaul. 
 
 
 
 
 
 
 
 
 



FSX Hardware Upgrade Guide V 1.2   November 05, 2006 

Page 6 

 
Graphics Subsystem 
 

 
 
I used the term “Graphics Subsystem” (GSS) and not simply “Graphics Card” 
because today we can have more than one Graphics Card in the system – either 
to provide us with multiple monitor setup, or work together to provide better 
performance. The GSS is perhaps the most discussed and misunderstood 
element of a PC. This happens because in contrast to other PC components, the 
GSS performance is strongly connected to the Operating System graphic support 
elements. 
 
First, we must understand that the GSS is a “micro-PC” by itself, with a CPU 
(called GPU – Graphic Processing Unit), RAM, an operating system/BIOS (in 
ROM) and input/output channels. Its mission is to alleviate the main CPU from 
tasks which involve graphics manipulation and display and allow it to perform 
other non-graphics-related tasks like in FSX’s case, AI Traffic, the flight 
simulation model, ATC, etc. 
 
As the GSS has advanced over the years, the complexity and sophistication of 
these tasks together with their performance have increased dramatically. Today’s 
GSS can perform advanced graphic operations and manipulations (anti aliasing, 
filtering, etc.) at impressive speeds and on huge quantities of data. Some say 
that the progress in the graphics arena has surpassed that of the CPU market. 
 
After some mergers and acquisitions, the graphics market is dominated today by 
two players: ATI and NVidia. Both have great products and compete with each-
other on price and performance so one is hard pressed to decide with whom to 
“go” at any upgrade decision point. 
 
To complicate things, both ATI and NVidia have invented mechanisms that allow 
two (or more) Graphic Cards to work together and improve graphic performance. 
ATI’s mechanism is called “Crossfire” and NVidia’s “SLI”. These two mechanisms 
are not compatible with each other and require completely different logic support 
on the motherboards. So deciding which mechanism is best for you also has a 
bearing on the motherboard options you have. 
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FSX does NOT make specific use of either Crossfire or SLI. This decision was 
taken by the developers since neither mechanism supports multiple monitors 
while FSX is designed to use multiple monitors. The performance increase by 
investing in two or more Graphic Cards in a Crossfire/SLI configuration is much 
less dramatic in FSX than otherwise hoped-for. If FSX is your main 
application/game then better save the money, buy only one good graphics card 
and the rest, invest it somewhere else. 
 
The GSS however does not work alone – it needs a matching CPU able to put it 
to work so there is no point in buying the fastest graphics card for a slow system 
– the GSS will mostly wait for data to come in. Balance must be the rule of the 
day here too. The hardware vendors (and the Internet) should be an invaluable 
resource as to which GSS/CPU combination works best. 
 
As stated above, maybe more than any other PC subsystem, the GSS 
performance is strongly entwined with the Operating System support. In 
Microsoft Windows OS, there are basically two components controlling the 
graphics performance: DirectX and the Graphics Drivers. 
 
Without entering into too many details, DirectX is a collection of tools that allow 
developers do their magic without worrying too much about the GSS hardware a 
user might have in his PC. DirectX provides the developer with a set of 
capabilities to utilize various GSS elements to manipulate geometry, effects, etc. 
 
The graphics driver is the “glue” between the Operating System and the 
hardware and it basically explains to the OS how the GSS manufacturer has 
implemented various capabilities. 
 
So before the application displays anything, it has to pass through the DirectX 
and driver chain before reaching the GSS. I imagine that by now you have 
already realized that DirectX and the drivers are critical to the GSS performance.  
 
The drivers are pieces of software written and supplied for free by the GSS 
developer and usually are optimized and updated regularly. The updates contain 
bug-fixes, capability enhancements and more importantly – a possible 
performance increase. 
 
Many users have reported performance gains by updating the driver alone so 
before you run and buy the latest GSS, make sure that you have the latest driver 
installed. 
 
DirectX is also a piece of software, this time developed by Microsoft and is an 
integral part of the Windows Operating System. The current version is 9.0c and it 
seems to be the last 9.X version as the future MSOS will move to a different 
version altogether. It pays to keep DirectX updated to the latest version too, as it 
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contains enhancements and maybe also some performance gains that could 
benefit graphic-intensive applications like FSX. 
 
The next incarnation of DirectX is DirectX 10. While its version number seems a 
logical step forward, this version is revolutionary almost in every sense. Under 
the hood, DirectX 10 recommendations to GSS manufacturers hide a 
fundamental GSS architectural change which should bring a much better 
utilization of the GSS computational resources. This translates directly into 
computational speed of anything that has to do with graphics. In addition, there is 
a new GSS geometry processing unit which – for the first time – allows the GSS 
to generate new graphic elements at the GSS level, without the CPU assistance. 
If programmers use this unit smartly, they will be able to create special effects in 
real-time (like high frequency water ripples) without putting any strain on the 
CPU. 
 
Unfortunately DirectX 10 is planned only for “Vista” - Microsoft’s future operating 
system. Also the architectural changes mean that the current GSS generation will 
not be able to supply the performance gains that DirectX 10 makes possible. 
Vista will run quite well on current generation GSS in DirectX 9 “compatibility 
mode”, but if you want to enjoy dramatic effects and possible performance gains, 
you cannot avoid investing in a new, DirectX 10 compatible GSS sometimes in 
the future. 
 
Regardless, please take a look at the table below and see that a new GSS 
whether it is or not compatible with DirectX 10 benefits only very specific areas of 
FSX, mainly the graphical aspects: water visuals, better and faster visual effects 
and of course, the image filtering – anti aliasing and anisotropic – which makes 
the visual element if FSX so much more realistic. 
 
Do the benefits match the investment?  That’s a matter of personal preference. 
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PC Power Supply Unit 
 

 
 
The Power Supply Unit (PSU) is an often overlooked element. It is funny to see 
people investing quite a lot in the best CPU, motherboard, graphics cards and 
tons of RAM and put all in a mediocre case powered by a no-name, low-
performance PSU. The result of such a mistake translate in valuable time lost 
trying to figure out why the PC underperforms, locks, resets spontaneously, or 
displays interesting graphical patterns on the new 19” LCD monitor. 
 
I cannot recommend enough the investment in a good PSU. And what is a good 
PSU? There are several factors influencing the PSU quality besides the raw 
Wattage (or power). The most important one is how sustainable that power is. In 
other words, will the PSU supply the necessary current/power continuously for as 
long as FSX for example, puts the CPU, RAM and the GSS under maximum 
load? Lesser quality PSU will not be able to do it and will reduce the current to a 
more manageable level, thus depriving the PC from its needed energy. 
 
The other factors are filtering and efficiency. There is no big secret that the mains 
supplies alternative current which is transformed by the PSU into continuous 
current. This transformation comes at a price: ripples and heat. The ripples are a 
residue of the alternative current which “makes it through” the rectifying element 
and if left alone, will result in a low-quality variable current (and other electrical 
“noises”) supplied to the PC electronics. Today’s powerful CPUs, GSS and 
mammoth RAM  require only the best kind of current so you better make sure 
that the PSU supplies the purest form of rectified DC possible. 
 
Efficiency means how much energy is lost during the AC to DC conversion 
process. In other words, a more efficient PSU provides more rated power with 
less heat than a less efficient one. This can lead to supposedly surprising 
situations when a 480W PSU is much better than a 550W one. 
 
The most power-hungry elements in a PC today are the CPU and the GSS. 
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While the Intel and AMD have traditionally competed against each other over 
whose CPU requires less power, the GSS manufacturers do not show signs of 
ever following suit. 
 
For the foreseeable future, the GSS seems to be the most power-hungry element 
in a PC. It is highly recommended that you read carefully what the 
power/electrical requirements of the GSS are (they are published on the Graphic 
Cards box and/or in the Specifications section on the Installation Guide). There 
you will discover that most of the GSS today require an additional power 
connection to the PSU since the PCIe BUS cannot supply that energy anymore. 
Generally, most of the medium to high performance graphic cards today require 
more than the 75W which the PCIe slot is able to supply, 
 
This means that you must match the PSU and the GSS quite carefully not only at 
the Wattage level but also at the connection level – how many Amperes does the 
GSS require, etc.? 
 
The PC vendor will be more than happy to sell you a brand-named-PSU at a 
higher price than the nameless OEM PSU that usually comes with the case, but 
in this case, the investment is a good one and his advice should be listened to. 
You would not want drive your car on a cheaper (and lower spec) gasoline than 
the car manufacturer recommended, do you? 
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RAM 
 

 
 
Contrary to some beliefs, a RAM increase does not improve frame rates, but it 
allows FSX to hold more information ready for processing (instead of accessing 
the Hard Disk) thus reducing stutters. RAM costs today are quite reasonable so if 
you are stuck with the puny 512MB that the vendor has given you (in order to 
keep costs down), you may want to move ahead and grow it to 2GB. This usually 
means that you have to literally throw away the 512MB since 2GB usually come 
in pairs of 1GB. It is not recommended to “save” slots and buy one stick of 2GB 
as this will certainly have a negative impact on performance. Explaining why is 
beyond the scope of this guide. Beware however that RAM comes in several 
“flavors” – speed, latency. etc. A slow memory can become a significant 
bottleneck so the RAM must match the CPU and motherboard capabilities. On 
the other hand, there is no point in installing the fastest and most expensive RAM 
if your CPU and motherboard will not utilize it to the full. Striking the right balance 
is usually the task of the PC vendor so you better take his advice. 
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GSS RAM (GRAM) 
 

 
 
As explained above, GSS has a RAM component. The big difference between 
the GRAM and the PC RAM is that the PC RAM is directly accessed by the CPU 
while the GRAM is exclusively accessed and managed by the GSS hardware. 
The GRAM is also typically much faster than the PC RAM. 
 
Another difference is that the PC RAM contains extremely varied types of data, 
while the GRAM contains graphics-related data only.  That “graphics data” 
includes textures, graphic instructions, etc. which are passed by the CPU from 
the PC RAM to the GSS, so the more GRAM you have, the fewer data transfer 
operations have to be performed by the CPU from the motherboard RAM to the 
GRAM. This transfer is much slower than it takes to the GPU to access the 
GRAM so each such data transfer translates directly into a performance hit. In 
FSX this is apparent as blurred textures and a general slow-down when large 
scenery or object textures are involved. 
 
The recommended GRAM for FSX is 512MB but you can get away with 256MB 
too if you are careful with those sliders. You cannot upgrade the GRAM without 
buying a new card so this should be another consideration when shopping for a 
GSS. 
 
The Upgrade Guide Table 
 
 
The table below is a fast guide which attempts to emphasize which FSX element 
is influenced by which hardware subsystem. It is by no means complete (still has 
some question marks) and I do not claim that it is 100% accurate, but it provides 
a good starting point for those who are lost when considering an upgrade which 
hopefully will bring the FSX experience closer to the FPS Nirvana. Make good 
use of the links provided at the end of the document and examine additional 
information beyond what is written here. I do hope however that this document 
will make your upgrade journey safer, cheaper and more enjoyable. 
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Graphics Options 
Parameter CPU RAM GSS GRAM 
Target frame rate X    
Resolution X X X X 
Filtering   X  
Anti Aliasing   X  
Global Texture resolution  X  X 
Lens Flare X  ?  
Light Bloom X  ?  
Advanced Animations X    
Informational Text - - - - 
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Aircraft Options 
Parameter CPU RAM GSS GRAM 
3-virtual cockpit (default cockpit view) X X  X 
Hires 3D virtual cockpits X X  X 
2D panel transparency     
Aircraft casts shadows on the ground X    
Aircraft casts shadows on itself X    
Aircraft landing-lights illuminate ground X    
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Scenery Options 
Parameter CPU RAM GSS GRAM 
Level of detail radius X X   
Mesh complexity X X   
Mesh resolution X X   
Texture resolution  X  X 
Water effects X  X ? 
Scenery complexity X   X 
Autogen density X    
Ground scenery shadows X    
Special effects detail X  ? ? 
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Weather Options 
Parameter CPU RAM GSS GRAM 
Cloud draw distance X    
Thermal visualization X  X  
Cloud detail X X  X 
Cloud coverage density X    
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Traffic Options 
Parameter CPU RAM GSS GRAM 
Airline traffic density X X  X 
General aviation traffic density X X  X 
Airport Vehicle Density X X  X 
Road Vehicles X X  X 
Ships and Ferries X X  X 
Leisure Boats X X  X 
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Useful Links 
 
Hardware-related 
Source Link 
Tom’s Hardware www.tomshardware.com 

Guru 3D www.guru3D.com 

AnandTech http://www.anandtech.com/ 

Overclocker Cafe http://www.overclockercafe.com/ 

Tweak Town http://www.tweaktown.com 

 
FSX-related 
Source Link 
MS official FSX website www.fsinsider.com 

P-12C Blog (ACES/MS) http://blogs.technet.com/p-12c_pilot 

Unofficial Tweaks and 
Mods for the FSX 

http://www.fox-fam.com/wordpress/?page_id=41 

MSFSX Tips, Tweaks and 
Config Guide 

http://members.cox.net/spambait/FSXTweakGuide.pdf 

 
The links list is by no means complete but it’s a good start. Don’t forget the many 
good FSX-related forums at www.flightsim.com and  www.avsim.com . They are 
a growing source of useful information (and sometimes frustration� ). 
 
As a last resort, don’t be shy using www.google.com . You may be surprised 
what a good search can bring. 
 
 

� �


