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 The  p rod ucts d e scrib e d  in this d ocume nt may contain d e sig n d e fe cts o r e rrors known as e rrata, which may cause  the  p rod uct to  
d e viate  from p ub lishe d  sp e cifications.  Curre nt characte rize d  e rrata are  availab le  on re q ue st.

 Solid ig m te chnolog ie s’ feature s and  b e ne fits d e p e nd  on syste m config uration and  may re q uire  e nab le d  hard ware , software  or se rvice  
activation.  Pe rformance  varie s d e p e nd ing  on syste m config uration.  No comp ute r syste m can b e  ab so lute ly se cure .  Che ck with your 
syste m manufacture r o r re taile r.

 Solid ig m d isclaims all exp re ss and  imp lie d  warrantie s, includ ing  without limitation, the  imp lie d  warrantie s of me rchantab ility, fitne ss for 
a p articular p urp ose , and  non-infring e me nt, as we ll as any warranty arising  from course  of p e rformance , course  of d ealing , o r usag e  in 
trad e .

 Te sts d ocume nt p e rformance  of comp one nts on a p articular te st, in sp e cific syste ms.  Diffe re nce s in hard ware , software , o r 
config uration will affe ct actual p e rformance .  Consult o the r source s of information to  e valuate  p e rformance  as you consid e r your 
p urchase .

 Cost re d uction sce narios d e scrib e d  are  inte nd e d  as examp le s of how a g ive n Solid ig m-b ase d  p rod uct, in the  sp e cifie d  circumstance s 
and  config urations, may affe ct future  costs and  p rovid e  cost-saving s.  Circumstance s will vary.  Solid ig m d oe s no t g uarante e  any costs 
o r cost re d uction.

 Solid ig m d oe s no t contro l o r aud it the  d e sig n or imp le me ntation of third -p arty b e nchmark d ata or We b  site s re fe re nce d  in this 
d ocume nt.  So lid ig m e ncourag e s all o f its custome rs to  visit the  re fe re nce d  We b  site s or o the rs whe re  similar p e rformance  b e nchmark 
d ata are  re p orte d  and  confirm whe the r the  re fe re nce d  b e nchmark d ata are  accurate  and  re fle ct p e rformance  of syste ms availab le  for 
p urchase .

 © Solid ig m, 2024.  Solid ig m and  the  Solid ig m log o  are  re g iste re d  trad e marks of SK hynix NAND Prod uct Solutions Corp . (d b a 
Solid ig m) in the  Unite d  State s and  o the r countrie s.  O the r name s and  b rand s may b e  claime d  as the  p rop e rty of o the rs.

All information p rovid e d  he re  is sub je ct to  chang e  without no tice .
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What’s CSAL?
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 O p e n-source  cloud -scale  
share d -nothing  Flash Translation 
Laye r (FTL b d e v) in Storag e  
Pe rformance  De ve lop me nt Kit 
(SPDK)

 CSAL p rovid e s transp are nt b lock 
d e vice  to  the  up p e r ap p lication

 Ultra-fast cache  and  write  
shap ing  tie r to  imp rove  
p e rformance  and  e nd urance  to  
scale  QLC value

 Consiste nt p e rformance  in multi-
te nant e nvironme nt

 Flexib le  scaling  of NAND 
p e rformance  and  cap acity to  the  
use r/workload  ne e d s



Introd ucing  CSAL ap p e nd  cache  
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 O p timize d  use  of NAND me d ia as 
a cache  d e vice

 Re d uction in write  amp lification 
factor (WAF)

 Faste r cache  lookup  time s



Ad d re ssing  Ke y Te chnical Challe ng e s
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O ur so lu tio n :
 No  Rand o m  Wo rklo ad  to  Cache  

De vice : Ensure s consiste nt 
p e rformance

 Ap p e nd -O nly Acce ss Pa tte rn : 
Minimize s comp lexity and  wear

 Efficie nt  Map p ing  and  Lo o kup : 
O ne  hash ite m for larg e r I/O s

 Share d  no th ing  a rch ite ctu re

Cha lle ng e s:
 Write  Amp lification Factor (WAF)
 Cache  Frag me ntation
 Cache  Lookup  Late ncy 



A Le g acy Cache  Hash Tab le  
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CPU Cache  Miss 
Late ncy ~ 100 ns

IO  Size 64 kiB

Cache  Line  Size 4 kiB

Cache  Lookup s 16

CPU Cache  Misse s 80

Cache  Look time ~ 8000 ns 

Numb e r of cache  IO s 16



CSAL Hash Tab le  
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Le g acy
Cache

CSAL
Ap p e nd
Cache

CPU Cache  Miss 
Late ncy ~ 100 ns

IO  Size 64 kiB

Cache  Line  Size 4 kiB N/A

Cache  Lookup s 16 1

CPU Cache  Misse s 80 1

Cache  Look time 8000 ns 1 0 0  ns

Numb e r of cache  
IO s 16 1



Evaluation
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Comp aring  CSAL with O p e n CAS (O p e n Cache  Acce le ration Software )
Workload  and  se tup :

– 8 job s 
– Zip fian 1.2 d istrib ution – strong  cache  locality
– Read  write  ratio  70:30
– 128 IO  d e p th
– 64K b lock size

Pre cond ition: Fill all p artitions exe cuting  se q ue ntial write

 Te st se tup  and  config :
– Software : CSAL SPDK, O p en-CAS ke rne l
– Solid ig m Drive s: D5-P5316 (QLC, 15 TB), D7-P5520 (TLC, 800 GB)
– Se rve r: Inte l® Xeon® Platinum 8380
– O p e rating  system: Fed ora 39, ke rne l ve rsion: 6.8.7-200.fc39.x86_64
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De live ring  consiste ntly hig he r b and wid th and  sig nificantly imp roving  the  write  late ncy QoS
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Read  p e rfomance  comp arison
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Cache  d e vice  write  amp lification factor comp arison 
b e twe e n  O p e n-CAS and  CSAL ap p e nd  cache
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Conclusion
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Be ne fits o f CSAL whe n using  cache  ap p e nd  mod e
 De live rs consiste ntly hig he r write  and  read  

b and wid th
 Imp roving  cache  tail late ncy (b e tte r QoS)
 CSAL ap p e nd  cache  manag e s SSD WAF le ve l o f 

~ 1.0 thus increase s the  cache  e nd urance



Q&A
Cloud  Storag e  Acce le ration Laye r 
Ap p e nd  Cache

Contact us:
d l_csa l@so lid ig m .co m
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