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Enough Memory to Replace Hard Drives
In the last 25 years CPU speeds have increased by 1000x, hard disk capacities have increased by 1000x, memory speeds have effectively increased by 500x, mobo bus data transfer speeds have increased by 400x and floppy disks have been replaced by flash disks, which are 100,000x larger and 1000x faster than a 1.44MB floppy. But hard disk access times and sustained transfer rates and IOPS have only increased by around 5x. So hard disk performance is the last bottleneck in the modern PC. In fact the modern PC has become a ludicrously overspecified mechanical hard disk controller. Every component within it cycles at speeds faster than 200 MHz except the hard disk which goes at 120 Hz (7200 rpm) or 166 Hz (10,000 rpm) or 250 Hz (15,000 rpm). 


This bottleneck is not cured by the lastest flash drives. They are 40x faster than hard disks in read access times, but are 5x slower than hard disks in write access times and therefore at least 2.5x slower in read and write balanced IOPS. IOPS (Inputs and Outputs Per Second) is Intel Corporation's measure of how many files a drive can serve (output) and receive (input) per second. 


There is presently only one way to fix this bottleneck. A Solid State DDR drive. Please do not confuse flash SSDs with DDR SSDs. They are entirely different devices. Sure they are both solid state, but then so is a lump of concrete. 


You will not double the real world performance of your PC by buying a faster processor, or a faster graphics card or a new motherboard. In many circumstances a large RAID system of the fastest hard disks will double overall system performance. But to achieve an order of magnitude improvement in real world performance you have to tackle the bottleneck of mechanical hard disk latency, or more recently flash drive write latency, which is actually worse. 


The most cost effective way of doing this is the HyperDrive4 (44,000 IOPS), which is truly the world's fastest internal SSD. It is the world's fastest 3.5" or 5.25" drive. The Curtis HyperXCLR (the world's fastest 3.5" drive) is not far behind (25,000 IOPS), but is a lot more expensive than a HyperDrive4 and only goes up to 12GB in capacity. 


The types of users who need DDR SSD performance are... 

* Any real time business transaction system (business time is money) 

* Any system where highly trained professional people sit in front of screens for hours (professional time is money). 

* Any serious PC gamer 

* Anyone who uses a PC more than one hour a week, whose time is worth more than $50 an hour 

* Any system with a large database, any SQL performance database system 

* Any network with more than 2 concurrent users, any heavily used webserver

The HyperDrive4 is by far the cheapest DDR solution and offers the best $/IOPS. Actually a HyperDrive4 will do 51,500 IOPS when run from the Areca 1231ML or other best in class Areca RAID card.
With SQL applications we get 4000% that is 40x faster perfomance than large numbers hard disks in RAID configurations.


Furthermore, the IOPS performance of one HyperDrive4 unit is limited by the STR (120 MB per second) not the seek time (1 microsecond). So 2 or 3 or 4 HyperDrives in RAID0 give the following results...


2 HyperDrives in RAID0 70,000 - 77,000 IOPS 215-230 MB/s STR (HDTach) 

3 HyperDrives in RAID0 82,000 - 95,000 IOPS 330-345 MB/s STR (HDTach) 

4 HyperDrives in RAID0 88,000 - 94,000 IOPS 395-413 MB/s STR (HDTach) 


And here at last, the HyperDrives have hit the CPU performance wall. Finally Storage Technology has caught up with processing technology! 


The best performance comes from one or more HyperDrives connected to the Areca 1231ML PCI express SAS RAID controller with 2GB Cache installed. Somehow the HyperDrives manage to keep the cache fed almost solidly. The results are phenomenal. The card and the 2GB cache effectively convert a SATA1 HyperDrive into a SATA2 HyperDrive. 


So if you have any type of IO bottleneck, we recommend the combination of one or more HyperDrives and an Areca 1231, 1261, 1280, 1680, 1681 RAID card with 2GB cache as a solution. With this combination you can expect to see an order of magnitude improvment in performance.
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