
OTWNQNzNRL 
SS1 KSU 
1FWFGFVe 
.TTPNHFWNSRV 

.XLXVW %4WM, %017 

1U. DXeVMN E.:4 
02O, SMFRRSR SyVWeQV 
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SMFRRSR SS1V NRVNIe ~8(% 
SK NRWeUReW HSQTFRNeV 

Covered	
85%	

Not	covered	15%	

We power more than 50% of e-
commerce databases  

Not	covered	
45%	

Covered	
55%	
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SU KNRI ySXU VNLRNKNHFRW SWMeUa  
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48% 
(0% 

%% 

P06e SU :B9e 3PFVM 

0XUUeRWPy XVNRL PPFRRNRL WS XVe wNWMNR 1% QSRWMV :SW XVNRL FRI RS TPFRV 

.Ue ySX WMe %%c 
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controller	

NAND	Flash	
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31 :.:1 3PFVM 

•  ,) PFyeU :.:1 
•  4 GNWV/HePP  

(1%4G TeU INe 
1T/ TeU VNRLPe /4. TFHOFLe 

Source:	WDC	Source:	WDC	������ ��

�
	���



TFNPSU-QFIe 33S. HSRWUSPPeU 

- 1 9NPPNSR 6OPS 
- 3)T/ HFTFHNWy  
- QNHUS-VeHSRI FHHeVV PFWeRHy  
 

(TM LeReUFWNSR SMFRRSR 1NUeHW-6O HSRWUSPPeU 
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SMFUNRL Gy QXPWNTPe 1FWFGFVeV 
•  0FTFHNWy FRI TeUKSUQFRHe VMFUNRL 

Database	1	 Database	2	 Database	N	
……	
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6O HSRVNVWeRHy 
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.TTUSFHM- 6OPS 
PNQNWFWNSR TeU 

NRVWFRHe 

IO	separa8on	
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6O VeTFUFWNSR 
•  8NQNW WMe QFxNQXQ FYFNPFGPe UeVSXUHeV KSU eFHM FTTPNHFWNSRV 

10K	
IOPS	

20K	
IOPS	

50K	
IOPS	

100K	
IOPS	

App-1	 App-2	 App-3	 App-4	
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6O VeTFUFWNSR YNF VWUeFQV 

Source:	Landsman,FMS2017	
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6O VeTFUFWNSR YNF VWUeFQV 

Source:	Landsman,FMS2017	������ ��
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:eWwSUOeI SS1V 
•  6O FHHeVV FHUSVV RSIeV SU VTFHe NV WMe Oey eRFGPNRL HSQTSReRW 

������ ��

�
	���



:eWwSUOeI 6O 

•  R19. WeHMRSPSLy eRFGPeV SS1 VMFUNRL FHUSVV RSIeV wNWM QNRNQXQ PFWeRHy SYeUMeFI 

–  e.L. :B9eS3 

•  PUSTUNeWFUy VSKWwFUe PFyeU eRVXUeV 6O IeWeUQNRNVQ FHUSVV VTFHe 

–  .HHeVV PFWeRHy GeHSQeV RSIe FLRSVWNH 

–  SWSUFLe TSSP NV HSRVWUXHWeI FHUSVV QXPWNTPe RSIeV 

–  SS1 TSSP GeHSQeV 5.  MNLMPy FYFNPFGPe) 
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:eWwSUOeI 6O 
•  6O FHHeVV WMUSXLM MNLM VTeeI ReWwSUO YNF R19. 

7( 

,7 

10 

30 

0 

%0 

40 

)0 

80 

100 

1%0 

:B9S3 8SHFP 

.HHeVV PFWeRHy  XV) 

RR PFWeRHy RC PFWeRHy 

400 

(00 
440 

480 

0 

100 

%00 

300 

400 

(00 

)00 

:B9S3 8SHFP 

RFRISQ 6OPS  7 6OPS) 

RFRISQ ReFI 6OPS RFRISQ CUNWe 6OPS 
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6O HSRVNVWeRHy –RC VeTFUFWNSR 

•  9FNRWeRFRHe wNRISw WS LXFUFRWee UeFI FHHeVV PFWeRHy  

1eWeUQNRNVWNH UeFI wNRISw 9FNRWeRFRH
e wNRISw 

1eWeUQNRNVWNH UeFI 
wNRISw 

9FNRWeRFRH
e wNRISw 

40/C8, GFHOLUSXRI VHUXG eWH 

Source:	.QGeU	Huffman/intel,	UCSD	NVM	workshop	2017	������ ��
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6O HSRVNVWeRHy –RC VeTFUFWNSR 
•  PSSP QXPWNTPe SS1V WSLeWMeU YNF R19. ReWwSUO 

1eWeUQNRNVWNH UeFI wNRISw 9FNRWeRFRHe 
wNRISw 1eWeUQNRNVWNH UeFI wNRISw 

9FNRWeRFRHe 
wNRISw 

1eWeUQNRNVWNH UeFI wNRISw 9FNRWeRFRHe 
wNRISw 

9FNRWeRFRHe 
wNRISw 1eWeUQNRNVWNH UeFI wNRISw 1eWeUQNRNVWNH UeFI 

wNRISw 

9FNRWeRFRHe 
wNRISw 

.W FRy WNQe, SRe HSTy exNVWV 
KSU IeWeUQNRNVWNH UeFI 6O  

1eWeUQNRNVWNH UeFI wNRISw 9FNRWeRFRHe 
wNRISw 

9FNRWeRFRHe 
wNRISw 1eWeUQNRNVWNH UeFI wNRISw 1eWeUQNRNVWNH 

UeFI wNRISw 

SSXUHe- .QGeU 5XKKQFR/NRWeP, A0S1 :B9 wSUOVMST %017 ������ ��
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6O TUNSUNWNzFWNSR 
•  PUSYNIe TUNSUNWy VeUYNHe KSU HeUWFNR WUFKKNH 
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6O TUNSUNWNzFWNSR 
•  5NLMeU TUNSUNWy TUSHeVVNRL KSU 6O KUSQ F TFUWNHXPFU FTTPNHFWNSR 
•  PUNSUNWy ReFI/wUNWe STeUFWNSRV  

1FWFGFVe 1 

1FWFGFVe % .TTPNHFWNSR 
: aa 

5NLM TUNSUNWy 

:SUQFP TUNSUNWy :SUQFP TUNSUNWy 
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6O FWSQNHNWy 

•  6O  QNRNQXQ VNze) VeRW WS VWSUFLe VyVWeQ  

–  SXHHeVV 

–  0SQTPeWe KFNP 

•  :S NRWeUQeINFWe VWFWe NV FPPSweI 

•  3SU exFQTPe, SMFRRSR 1NUeHW-6O P06e 3PFVM LXFUFRWeeV FWSQNHNWy KSU FRy 6O PeVV 
WMFR 3%7/ 

•  9FUNF1/ VXTTSUWV FWSQNH wUNWeV wNWMSXW XVNRL ISXGPe wUNWe KSU NQTUSYeI 
TeUKSUQFRHe. 
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SS1 HFTFHNWy/
TeUKSUQFRHe FIQNWV 
UeVSXUHe VMFUNRL 
FQSRL FTTPNHFWNSRV 

1 
6O IeWeUQNRNVQ 
ePeYFWeV QSS 
• VeTFUFWNSR 
• TUNSUNWNzFWNSR 
• FWSQNHNWy 

% 
6O IeWeUQNRNVQ NV 
eRFGPeI YNF VSKWwFUe-
IeKNReI SS1 
• 6RWePPNLeRHe NV SKKeUeI NR 
MSVW SS1 IUNYeU 

3 
1FWFGFVe FTTPNHFWNSRV 
HFR GeReKNW 
VXGVWFRWNFPPy KUSQ 
GeWWeU 6O IeWeUQNRNVQ. 

4 

SXQQFUy 
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  SMFRRSR 1NUeHW-6Ob P06e 3PFVM 44N 

.HHeVV 8FWeRHy 

,0/,XV 
6OPS 

RFRISQ 47/ UeFI/wUNWe 

4,(/)(07 

AVeU 0FTFHNWy 

1%.8T/ 
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Shannon	Systems	
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