
DATABASE WRITE AMPLIFICATION SSD

The separation of static and dynamic data to reduce write amplification is not a simple process for the SSD.

In this way the old data cannot be read anymore, as it cannot be decrypted. This is how the flash memory cell
wears out. SSDs without data reduction technology do not benefit from entropy, so the level of entropy used
on them does not matter. When data is removed erasing , electrons are taken off. With random transfers, the
number will be much higher depending on the SSD controller. At the end of the SSD's usage life, the data may
be corrupted or the device may be rendered unusable if measures are not proactively taken to manage their life
span. The other major contributor to WA is the organization of the free space. This gets worse with higher
capacity devices. Instead, SSDs use a process called garbage collection GC to reclaim the space taken by
previously stored data. The maximum speed will depend upon the number of parallel flash channels connected
to the SSD controller, the efficiency of the firmware, and the speed of the flash memory in writing to a page.
Garbage Collection and Write Amplification Unlike a hard disk drive, SSDs have no mechanical parts and
therefore read, write, and erase data differently. The process requires the SSD controller to separate the LBAs
with data which is constantly changing and requiring rewriting dynamic data from the LBAs with data which
rarely changes and does not require any rewrites static data. The whole block is then erased and added to the
free block pool. Being unprepared for this unavoidable event can lead to catastrophic data loss, expensive
equipment replacements, and more. Data reduction technology can master data entropy The performance of all
SSDs is influenced by the same factors â€” such as the amount of over provisioning and levels of random vs.
Calculating write amplification Write Amplification is fundamentally the result of data written to the flash
memory divided by data written by the host. What issues does this present to an Embedded System designer?
It detects when the read count is about to exceed the threshold and before the limit is reached, data in the
affected block is copied to a healthy block, thus preventing the controller from reading blocks with too many
error bits and averting uncorrectable data damage. With sequential writes, generally all the data in the pages of
the block becomes invalid at the same time. The user could set up that utility to run periodically in the
background as an automatically scheduled task. The two key ways to expand free space thereby decreasing
WA are to 1 increase over provisioning and 2 keep more storage space free if you have TRIM support. A
RAM register on the flash controller records the erase count of all blocks to identify which ones are frequently
or seldom used. This requires even more time to write the data from the host. Although you can manually
recreate this condition with a secure erase, the cost is an additional write cycle, which defeats the purpose.
This is bad because the flash memory in the SSD supports only a limited number of writes before it can no
longer be read. Again, write about 10 times the physical capacity of the drive, then record the SMART
attributes and calculate the difference from the last recording of the same attributes that changed between the
first two recordings. The flash controller updates the logical block address LBA with the new location. As a
result, no data needs relocating during GC since there is no valid data remaining in the block before it is
erased. In this article, we will look at some factors affecting SSD life expectancy and how these can be
addressed to manage SSD endurance. This logic diagram highlights those benefits. During GC, valid data in
blocks like this needs to be rewritten to new blocks. DuraWrite technology increases the free space mentioned
above, but in a way that is unique from other SSD controllers. They simply zeroize and generate a new
random encryption key each time a secure erase is done. As shown in the earlier example, writing small
chunks of data can result in large WAF; therefore, it is recommended that the host system avoid doing
frequent small block writes. Some programs will indicate exactly how much data the SSD has written, while
others will reveal only the average data per second over a given period. Nevertheless, when it comes to
important data, you should not give up immediately, but place the case in the hands of data recovery
specialists.


