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Abstract With the recent development of electronic technologies, flash memory emerges as new data
storage media with high access speed and no mechanical latency. Flash memory drives have been
envisioned to be widely used in laptops, desktops, and data servers in place of hard disks in the years
to come. However, due to the expensive write cost of flash memory, traditional disk-based indexes
have a poor update performance when directly applied to flash drives. In this paper, the authors
propose a novel index callel HF-tree to improve the update performance, which integrates BF-Tree
with Trr Hash. BF-Tree is adapted from the traditional B'-Tree, yet it avoids excessive updates of
B'-Tree by adopting a block- based storage model and a lazy split and coalesce algorithm. TriHash
uses three cascaded hash structures to reduce update costs by gracefully deferring and grouping writes
in main memory and flash memory. The HF-Tree index addresses the gap between access
characteristics of flash memory and disk-based indexes. Performance evaluation against the existing
BFT L and IPL methods shows superior update and query performance of the proposed HF- tree index.

Moreover, the HF-tree index incurs less erase operations and extends the lifetime of flash memory.
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Existing research works mainly focus on the storage, indexing and query technology of the flash based database. Large
quantity of higlr quality papers are published in top conference and journals, such as SIGMOD and VLDB, especially in past
two years. T hese works mainly do research about how to run traditional disk based database on SSDs ( solid state disks). After
analyzing the mismatch betw een the disk based database with SSDs and the advantages of SSDs, these works try to overcome
the mismatch, such as out of place update, low random write performance, and take full advantage of high performance, such
as high random read performance.

Indexing is the most important topic of the flaslr based database. This paper also gives a new index which access flash

memory without FTL. In this way, the high performance of flash memory can be taken full advantage of.

2010
JE T3 o

A TS S TT IR G Bl 28 B 43 2 T BB K SR A R AR AR 2010 4 DTRG0 A0 IR AT IR SR 4
(DPCS2010)” T 2010 4E 8 H 19—21 H &5 8 1% 8 AT T B 88 K2 7. ARWEE &3 A 10 830k DLUE T 7 38k B
TSN 8 A, XA K KA F A, B A DAL S B A an T

L AESCIE (B EART)

© JFI o A 5 IRAT VF B AR R 5 W O R R B L R B T

O EWEE- N € UL N EEE S &= SLES N

@ FFRG R EAR A S Internet BEIEOR, 4041 5 I-AT H0dl 22 S A W eb 1298 EK

@ FFR RS 5 T 5 Web RS P2P W 2% J o i) A 4 oA

OFF T LM % T AL R AR M4 5 A AR,

® A NN TR e 2 AREL ) Yook SRR B

@ FFIBE R SN s B AR 5 43 A X

@ TFIS 2 AR A 5 AR R 45, A0 R AR TR 47 N 550 0% R AR AR IS5 B 5 A B R

2. W SCA IR A IE R R M s A 1 3 5 PR AT 70 R R R i =R A 468 8 W 2 T B 39 32 0% 1) L IE 3¢
22 SR, B U2 TRl SR A R L

3.0 S5 hBt A AR R D (kA R AR AE A AR IBURR 2 L T 95 1 ) TR AR L Bk I A IR P A A e
TARAE. IR ST R UK. Sk — AR, 7 H WS .

4. SUCHVEER TS0 30, T DL T 447 B — ) 2E RO

5. fESCHFEROE H#1: 20104 6 H 5 H; 830k A H#1: 201045 6 H 20 H.

6. Vo SCHERRIE b 2 M SR AT, ol $ R A IR SR AT OB HT BN R — 30 2 R TR W ORD SO, 18 3¢ #EF Hh hk-R e 1
fERR:

WS dn: 830008 BT i L E ARSF T H AL % 134 Bl R 2% (bR ) #fk 2 bt Fbe i i

Email: DPCS2010@ sina. com ¥ DP(CS2010@ sohu. com

7. 2 VCEE WSS http:// cs. nju. edu. et/ dpes

8. UK INTHER NFIELF B L Email {546

TR AR T, HUAE: 0991 4556262 13150469888, HLHE: DPCS2010@ sina. com

PSR B, HLAE: 0991 455865413999 108264, HEME: tianyuan0628@ sohu. com

9. LHEIKR NI R 1% & Email {546:

MRRFEENR et Hi6: 13951985532 HiE: gchen@ nju. edu. en



