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student : Yen-Ping Lin Advisors : Li-Pin Chang

Degree Program of Computer Science

National Chiao Tung University

ABSTRACT

NAND Flash Memory is gradually used in embedded system. As the
increasing capacity and the descending cost of NAND flash memory, it will be a
trend to use NAND flash memaory in'Solid State Disk (SSD) as portable storage
disk instead of Hard Disk. We propose a Two-Level Write Buffer scheme to
management the write data and write’back to'SSD after sort, this scheme will
cover the deficiency of NAND flash memory and enhance the system
performance.
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= ~Design and Implementation

3.1 Problem Definition
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3.2.2 Traffic Pattern Isolation
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Kad2 7 B i kel » B F AL L 4 Sequential & > 4 B = NAND B-P* 2= [ 48
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BlarFlA 60 2 ETHERY A S L BT RE R blockm e



* Jogging #NE w - Bl# =X B % 7 block mé = AT g Kyt block B s
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» ~ Experimental Result

4.1 Experimental Environment
F oI AP E - A T N W OB B NAND PP fs iR
1 E 4995 MLC[5] 248 » #-Flash 3k <& 21GB -+ # Block + ] & 512KB ~ Page
] % 4KB ~ Sector + -] ] 5 512Byte °
Z ¥ 2 NAND B-F o fi 48 crist k #kc
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# i chWorkload &%~ - Mobile PC b » @ % i3 B~ 20GB AL A f @
k enF 4L o Mobile PC % Windows XP» # #-erifile system & NFTS Tz -
» @3l ehWorkload o i * f fut PO s MR o BT ML R 1T D L g s T
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Buffer ~ #& * &%~ 3 & ;% Write Buffer 4+ BAST NFTL - 122 BAST NFTL
4t + 7 3 Block-level Write Buffer » st = 3 3¢ o
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4.2 Performance Metrics
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2 Block Buffer enig * & » ¥ ¥ imdieTF o
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5 NAND B-PP e fitsad & & & crjp| & ’*LL§£%4J HE 0 RooT oA 49 At R
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Page-level buffer & = NAND £-FF ;=% %8 9 page # & - 1; B s A 4
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NAND £-FF s= 1@ 48 p¥ »block p enF L & &5
buffer 4'331“"1 E =R el S L
é;V" x%“q‘ﬁ%,ﬁ%o

¥

-

i & 4 B > % block-level
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4.3 Experimental Result
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4. 3.2 Page-level buffer ability
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4.3.4 Compare with Block-only. Buffer
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4.3.5 Compare with Page-only Buffer
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4.3.6 Page-level buffer Write Back“Policy
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4.3.7 Compare with different block-level buffer Size
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4. 3.8 Compare with different Threshold
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