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Traditional Client SSD caching architectures

• First generation of SSDs capable of storing 
multiple bits per cell. With those drives came 
the advent of the SLC (single-level cell) cache. 
Virtually every SSD sold today uses a cache of 
this kind as a sort of “fast access” area on the 
drive

• Things in this relatively small cache can be 
loaded quickest, while others stored in the 
larger area outside of the cache tend to load 
more slowly.

• As your SSD fills up, the cache space shrinks 
to make room for additional files. This is an 
industry-standard behavior called “dynamic” 
caching.
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Traditional Client SSD issues

• SSDs are simplistic in their use of cache space: every new thing written to the drive (i.e., every file saved) 
goes straight into the cache, where it stays until newer things eventually kick it out. We call this the “data 
treadmill” effect.

• Consequently, when your drive is 50% or more full, two things are compounding. 

• There’s more data on the drive that you (presumably) will want to access at some point.  

• There’s less cache space available to serve it up quickly. This leads to a general storage slowdown over 
the life of a typical SSD.



Traditional Client SSD issues - Continued

• Traditional SSDs: SLC is used as write buffer with opportunistic read cache. Majority of the data gets moved to 
QLC in short time (after few weeks) and once moved, there is no intelligence to bring it back to SLC.

• Fast Lane - Proposed caching solution:  SLC is used as write buffer and Intelligent caching to keep “hot” data in 
SLC as much and as long as possible



Fast Lane SSD caching

Storage Driver identifies, which data is hot or cold and passes these as hints to SSD Firmware. SSD 
uses the Hints to keep the Hot data in Fast media and Cold data in Slow media
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Fast lane SSD caching

• Is increasingly important to make better use of your limited cache space. Fast Lane observes your actual 
usage to determine which files and applications are most important to you, and then prioritizes keeping those 
items in the cache.

• The main benefit to in this approach is performance consistency. By optimizing what’s in your cache, you 
increase the likelihood that your most important data will be available quickly. That likelihood goes up relative 
to conventional caching as the drive fills—and your cache size consequently decreases—because the 
conventional approach was already making sub-optimal decisions about what to cache (based solely on write 
recency) and is now doing so in an increasingly smaller cache space.

• With Fast Lane, we see improvements of up to 120% in QD1 random read speed (a key driver of 
responsiveness) on drives that are 50% full compared to the same systems without the feature.



Fast Lane benfits
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Future Possibilities
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• Machine learning (ML) for IO prediction

• User assisted hinting – File pinning
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