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Research of a Data Storage Engine with High Performance Oriented Flash M emory
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(1. School of Information and Electrical Engineering of CUMT. , Xuzhou 221008, China.
2. College of Computer Science and T echnology of Xuzhou Normal University, Xuzhou 221008, China.
3.School of Information of Renmin University of China, Beijing 100872, China)

Abstract: Traditional data storage engine updates data by in place update technique which would induce
performance reduction and wear aggravation of Flash Memory. Aiming at the problem, the paper proposed
a multi version data storage engine M V4Flash oriented Flash Memory which used out place update
technique. The datastorage engine uses the mechanism of multi version storage and garbage collection and
updates and modifies all data by file superaddition mode, which is suitable for the characteristic of erase
before write of Flash M emory and can prolong its life. The result of performance test for the data storage
engine with NDB Bench showed that compared with traditional InnoDB, the M V4Flash has higher
performance of transaction processing, so the M V4Flash is more suitable for application system with large
data volume and high realtime demand.
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Tech T elecom Delete Call Forwarding 2 Insert Call
One( T™ 1) Forwarding 3 Update Location 4
NDB Bench Update Subscriber Data 5 Get Access Data
(Home Location Register, HLR) 6 Get New Destination 7 Get Subscriber
HLR Data
1
, 5 ms 1
100 ms : HP ProLiant DL380 G4
CPU: Intel Xeon3 600 M Hzx 2, L1 Cache 16 KB,
HLR 4 Subscriber 1.2 Cache 2 048 KB
Access Info Special  Facility Call M]?M: : (‘;B o ,
DISK: MSD-P35 NAND Flash based Solid State Disk
Forwarding Subscriber
0S(Kernel): Red Hat Enterprise Server (2. 6.9
; Access Info ; 5. ELsmp)
Special Facility ; Call Database: MySQL 5. 027
Forwarding Beachmark: NDB Bench
HLR 3
MysQL
4 L MySQL ’
[ Access Info % | [Special Facility % |ui| Call Forwarding % | , MySQL
3 HLR InnoDB
NDB Bench 7 , . M V4Flash InnoDB
( 2 h), :
Subsecriber
2 . , 5 000 000 ,
( Maximum Qualified Throughput, MQTh); 2 3 4 . Tx
Transaction, Tx7 ; Avg
2, 80% ( 35% . 90% 90%
Get Subscriber Data, 10%  Get New Destination, . Avg/90% (6. 15/9)
35%  Get Access Data), 20% ( 2% 6. 15 ms, 90%

Update Subscriber Data, 14% Update 9 ms ; MQTh ) 881 tr/s
Location, 2% Insert Call Forwarding, 2% 881 ; Thread Numbers s
Delete Call Forwarding) : 1

2 InnoDB
T hreads Numbers
2 8 16 32 64

Tx1 Avg/ 90% 8.31/10 19.07/25 45. 64/ 99 90.20/ 264 170. 27/ 364

Tx2 Avg/ 90% 6.15/9 25.01/38 72.40/ 137 265. 13/ 905 622. 00/ 1000

Tx3 Avg/ 90% 9.26/8 18. 86/22 31.49/48 54.67/201 102. 26/ 297

Tx4 Avg/ 90% 12.45 11 27.23/32 43.00/76 138. 66/ 496 162.77/357

Tx5 Avg/90% 1.29/2 10. 31/ 15 23.03/35 51.40/ 158 107.95/301

Tx6 Avg/ 90% 3.11/4 20. 65/ 19 34.47/43 81.27/319 102. 16/ 293

Tx7 Avg/90% 1.35/3 11.68/16 25.88/38 54.12/ 188 111.83/308

MQTh 881 tr/s 896 tr/s 899 /s 896 tr/ s 848 tr/s
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Threads Number
2 8 16 32 64
Tx1 Avg/ 90% 4.25/2 11.51/4 31.72/9 73.40/ 126 140. 70/ 264
Tx2 Avg/90% 4.13/3 26.39/7 45.92/ 86 89. 94/ 265 186. 18/379
Tx3 Avg/ 90% 0.67/0 4.18/2 6.91/4 23.05/ 10 103. 56/ 41
Tx4 Avg/ 90% 1.72/3 22.14/5 33.85/ 14 78.40/ 254 141. 18/ 450
Tx5 Avg/90% 1.00/0 1.72/1 6.75/4 12.83/8 24.05/ 19
Tx6 Avg/ 90% 6.51/5 14.71/6 28.29/11 50. 19/ 166 122.87/270
Tx7 Avg/90% 0.11/0 0.15/2 0.81/4 7.87/9 21.00/ 18
MQTh 1483 tr/s 1511 tr/s 1478 tr/s 1307 tr/s 1296 tr/s
4
Thread Numbers 2 8 16 32 64
InnoDB(5 000 000 ) 881 tr/s 896 tr/s 899 tr/ s 896 tr/ s 848 tr/s
MV4Flash (5000 000 ) 1483 tr/s 1511 u/s 1 478 tr/s 1307 tr/s 1 296 tr/s
Performance Improve Ratio 68.37% 68. 57% 64.37% 45. 77% 52.74%
InnoDB ,5 000 000 M emory ,
16 h 31 min NDB Bench, ,
8 , Sms ,
s 32 , Flash M emory,
NDB Bench 100 ms
16 )
899 , 1
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4h 7 min 16 170 , /0 ;
, 5 ms CPU
(Get New Destination , 170 ,
8 14.71 ms),
32 s NDB Bench
100 ms 8
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Present Situation and Developing Trend of New Type of
M easuring T echnology for Liquidlevel

YANG Chao-hong', LI Huan’
(1. Beijing General Research Institute of Mining M etallurgy, Beijing 100044, China.
2. Beijing Smartdot Science and Technology Co., Ltd., Beijing 100044, China)

Abstract: The paper introduced some new kinds of measuring instruments for liquid-level used in
industry production process and their measuring methods, such as fiber liquidlevel meter,
magnetostriction liquid-level meter, fork liquid-level limit switch, differential pressure type liquid-level
meter, radar liquidtlevel meter and servo type float liquid-level meter, and analyzed and compared the
characteristics of the several liquid-level meters. At last, it indicated that automatic measuring technology
for liquid-level on the one hand must use new measuring principle, develop new measuring instruments for

liquid- level and expand measuring way, on the other hand, it must develop facing on micro- computerization
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