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A Construction Method of Shared—-Nothing Distributed Database

LONG Yuan, ZHENG Yan
( College of Computer, Nanjing University of Posts and Telecommunications, Nanjing 210003, China)

Abstract: Distributed database can meet the performance demands of massive data analysis and processing with relatively low cost, with
good scalability. It uses Shared—Nothing architecture as the overall system architecture and the MySQL database architecture to achieve
module design of distributed database access layer functions. Put forward the idea of using the column storage mechanism to enhance the
query performance of distributed database systems,including data storage methods and strategies to achieve them. It conducted the testing
for the designed system from the benchmarks and scalability. The performance results show that this system is excellent in query perform-

ance and scalability. This system would meet the demand of the additional database performance upgrading requirements brought by mas-

sive data analysis with lower cost.

Key words: distributed database ; Shared—Nothing ; MySQL ; column-stores

0 31 §

Bt DL WEB I FH by 32 04 I 4% s 4 A 100k, R RN
T3 B S e B AN FH B K R e I R BSa Ak
PHES PR IR 55 A v o S 9, X6 B 2R R 4 9 M RE kAR
SRR R A5 Y A rh B P 2R G TH X T £ T
BEHE R T N 35 5 R i AR MEAR 5 = s R B
TEECHRAZ Y8 0 A S, Ko 19 52 A 2 5 i A )t X
g AT B R4 T HRAR

FraCBE i R 4 e AR b b A BEIR S 4 AN
BB 1 55 (B 51 SR 2 BB T 4l A IR 2 A
R PR BIE B F S IE K . R R RS, 17
B R G- EHFE PR 1/ O BRI 240 8
REI5 ~10 1545,

i A HA.2012-02-17 ;&[5 H A :2012-05-23

E£mA . EH% 863" mE AR K RITRIW H (2006AA017201)
fEE®IN I W (1989-) 5 WiH5E A WHoE 5 0] B B R 5
W IHERG M B, #U9%2, TFE 7 B ) 5 PR R &

VAt s % NG RV Y - S VR GOE//BLN AR L DN
AR R Gl B RS R S ie A
LA A W R BAT: 55 B AT 20 ik 3 75 20 s 1) )
FEAN T A B DOk B IR R PR B A AT

A R 45 ¥ Shared - Nothing [F H: B 4 i ] 4™
P, 7E Web N & th )7 52 0, SCH X RL B
f&, %F Shared—Nothing 431 2042 H) , 4K FE MySQL %
P, S oy A XA B o S L [R)J2 4 fifi 2
A A% 185 1 Y T 5000 ) o A AT PR RE R oK

1 S4aESHAITE AR

it RE TR R g R A T =
PR .

1) Shared Memory ZE#4 J&7E £ 5 M [R] L5 (1) £ ik
PEESHLAS S0y, 24 CPU s e [a] iy 3 o4 77 %
—AN AT S BAA , 21 CPU 7E— 5 1 3l 5 AL I
i S R N AE AT AR KB ST 5 I R
TR A3 B B2 AT REAZ O PR R s SRR

2) Shared Disk 2284 i B2 35 A A C B



- 80 - HEMBARS R R

F22 %

JEFRESFI N AT, 3 L6 s FR4E A IR I W BRA AT 91
W HTE A7 R UM 4% 3R 4t (storage area network sys-
tem ) M P 4% £7 fii 22 8¢ ( network —attached storage sys-
tem) E ],

3) Shared—Nothing 224 & —Fh 4345 2115 224 ,
Horp By B — A AR RIS A SR 0 BRI AN AT
M A RGP ERAAFAE RS SE G, SRR, BT
AT AN B AR I 2 N AF S bl B A7 % . Shared —Noth-
ing 44 2 G038 R MBI 43 HOF AR AE AR 21 A
A TR ES A P v (3 B AS [ A 2% i >R A AN [) ) =
%) w T B I AT R R R BT A C B
DR EIAS . FEARLGSHIE 1 s,

INAEERZERN

A

[ PN AR A AL ]
W

bed

A7

<:i:> /‘i‘\ —

A Th A% Tt A

B 1 Shared-Nothing 2 # & =

Shared Memory Z2 ) th T H 52 B 5L Ze iy v 19 BR
il , —REAF T B WA WA et v, M DA A B A
RIUBE G e S v 7 53 A U8R e & g0 b A bl
s

Shared —Nothing 224 3£ 1] LA 1 B i % 18 PC F1
W £ R 14 S 4% 7 , Google . Amazon | Yahoo A1 MSN #f
WEB T X — 45, PEdRIE , Google 18 2 A S P AE RS &
i b & 3% Y PC 7524 Shared — Nothing 22 #4) i) 15
Ko ALK, Shared —Nothing Z2#4 41 [ Shared Disk
BEAG DL g ATy R e TR A

2 FHIKE IR ERLIA

51| 2505 % ( Column—oriented Database ) &% %1
£74it ( Column Store ) 42 14 552 3B IS #7 ik 2y BE 19 B4
e, RSB R 2 1 Sk A7 A A B R 1 R X,
3 38 2o fif R 43 0T (large disk pages ) 3R 32 HE
LT (large read units ) 2 7 HH7EGE 1 2R G2 v 3 5 £ 1)
FIFHE Sl PR G #1043k 518 (disk head seek) FFEY™ . N T
e R HOCPE AR, B 2 Hh A S R A A
[ A A7 5% ID I 0T e fef 46 L = 1 4

SR B & AT E RS Y DX AE T A
i R RO (07 A e 15 B S s hE , 7R 7 B A [ 51
Rt J MR 2 i A 0 R A ST 4L A B
i JE I B R JCA i R AR T DL T
B A , B AT DL Ak T 4 R 5 SR AR SO T
Kot o 5 A R 9 D0 SR BT s ) T 406 176 M A
W7 ] BT AR A AR et X R A A
PEREIEAE T arth @2 R T iU T R
AR ZR A RO O 1R I 17 DR 1, 51 R HfE e o —
AN 3 AT R AR R T 5

3 Shared-Nothing 5> N EEEZEH K
]
3.1 EBEEZEMIET
## 3T Shared —Nothing 4347 ZCEUHE B2 28R 5831
=2 E 2 Fis
| P B LB Mysql) |

Sharding Controller: #
~HE A7 il giﬁziﬁ:ﬁﬁxﬁlﬁ

% SRR %
— Holm b
Sy z ﬁmﬂﬁ% i

AN

D -
Ertess
o

HAR I

Ve

I3
AP

J
\_ J
—Mysql t N
BItERE T M % srAiikShared NothingBd 2817
\_ J

B2 AAEKREHXZ

B2 P DB, TR B AR
[ R B P B 4 1, A PRI P ) i e R S SR b
R A P AR B A R K 126 2 70 A1 R e 4
#% (Sharding Controller ) , 1 M 4345 20 B I8 22 72 1 4%
AR (8 R 157 e A R R [l 25 FH P

SR oA OB PR AR AR, B R R T
A8 A A A B P As A7 i 2 R e, b A 4
A E Y e AR IR TR IN B I € XS €T
AU BEAE TR, B RESRER A TP R 3
SRAE 3 73 A1 AR E e P A B AR AT 55 o B 2 4%
AN R JEXT IR [ Y B 2 AT A R A AL LA
AEATTIER



10 e

545 . —Fh Shared—Nothing 7343 2B O FY £ 75 75 - 81 -

o =JR MySQLAFREIZ . B F2 2 00 580 o P Ak
P r P BRAEARE , SCrPSR T T S A 5 K o3 A B
A7 R A P 7 965 2 5000 5 1R 23 B 1z FH 34 85
TMHRIL,

R HRZ S H A IR R

a. TERESE T SR o0 A AU AT LA ROt 42 i 2
Pl R GERIPERE , et 7 R Ry Al i et i1
G RRAT it S AR 73 A BEOR AV RE R 1T L i
BT R A

b JREST 38 i = JE A R S R AR A7 i
AG¢, JZ bR e DI 5 | X 42 AT LA i
T4 A SR AN P TR T R B e )R B SRS
B3/

o Bl e, (R = BB PN 2 H AR5
FVBIRAAAH)Z | W TCTE R B AT BLHARAE W] LA
IV EEE 2 A TR WK S DR A SO RS
R AR PO B U, 33k AT LA DR R4 T B0 1Y 22 42
.

d. 5 T4edr . T =2 BT, 72X b a) 2 gk
AR BB O AN T A O 7 s ) AR Y Xt
I T S i o 2 A I R S AR
3.2 EBERMHLH

R I3 B A 2R G S B3 by DU R AR B, 4y
SR P O RGBT B R B T
REFE IR I 55 | 2R . A 1 T R 20 25 M B
PEATTRAAM S 21, il T P e BRI 22 A
#fE MySQL 2 HE e SCH AR A 41
3.2.1 OAM #2353

OAM F5i b 3= 2 52 LA 2 0] B> 2 G A0 1R A 45 1
R IR BB A 5 A RGU s AT AT BC
AR INRE R, RGE BN REALTE R G L AR
E PERRE AT
3.2.2 BB H B 5L

Bt PR A R A 2 A BN IR D REAR B
7 DML ( Data Manipulation Language ) #53k  DDL ( Data
Definition Language ) B3 5588 AT IR

(1) DML A5 5 5 52 0 2 X 48 A i 2 189 3 17 2
fit , R PEHERAE Ay & 2550 43 S DU A b PRAR B . InsertPack-
ageProcessor | DeletePackageProcessor , UpdatePackagePro-
cessor , CommandPackageProcessor , 13 U4~ 4b AR L X5J [
ERAREAE A A 3G W RN x4, Command-
PackageProcessor R B i b PR Ay 4 AL F5 COMMIT
ROLLBACK, CLEANUP, VIEWTABLELOCK , CLEART-
ABLELOCK, M4MAH DMLPackageProcessor L T
BAER A R IIE L,

(2) DDL B 3= 2252 B¢ S X Hdf e v 2 A0 %K

PE PR A B0 b BRI 1 T RE K538 1) T R 4 gl I
BAE TR AL N RO WORE i R ST 32 T F AT 484
R

(3) RSB AL A T A A 2R P R A I
EIA BRI BESE I, 45 R G IRAT B A A AR
F18 AR R G AR R B TR KL
PR b FRAEIRE

(4) PATHIIBHSI I 1R Bl A A 55 e
BARXRR R AT R B D RE , 18 0 AT R AR
b, AT ASE BB A ROCR B A ERAE . SRAT TR B e
FAEH A5 Operator | SessionManager . SelectExecution-
Plan, ObjectIDManager, AggregateColumn , SelectFilter
ExpressionParser 25 B T-1i 4k
3.2.3 Bl FERS K

ARG 5 ERHCR A & MySQL 4 2 1Y
FJFEAEA#% 51 % infinidb, infinidb 7£4% 51 % & /1 Calpont
INEVFE R B —ATE MySQL $d5 122 1 52 3037 A7 it
BT8R R GERY H AR S5 R T s 64 70
AR 5 AF Ak A 6 5O T 20 Ak % A 3 1 D T
HAT—E R PEREH, Pt JH 52 RS A7 B9 infin-
idb f76f 5 | A AR R G 51 25

4 RGNS

SO A OB PR AR G RE R R R 8 B
PC #2H % #) Shared — Nothing Z& ¥ R &, H 7 %8 A
100Mb/s BB 442, B3 PC SEON 4R 1E R 5
Micrsoft Windows 7 /i it 64 13 ; CPU: Intel ( R) Core
(TM)i5 M560 2.67GHz; N1 :4G.
4.1 EHEMREXILER

SR R AU R L M ( Star Schema Benchmark )
scale 2 1 HYRZY 1G 715 B4 ok EAT 5749 a2 3K, )
TR 1) PN 2500 45 2 R AR R I v R G Q2. 1,02, 2.Q2.
3.Q3.1.Q3.2,fE S MK & Oracle8g 4, Ik
RN 1 PR

A1 vkl X R

T SBR E R Oracle8g
Query U R
AT (8] AT ]
2.1 5.74s 7.46s
2.2 4.52s 4.23s
2.3 3.97s 6.36s
3.1 8.21s 9.46s
3.2 5.58s 8.79s

FEIEAEL L RETT 1, B AT SUAT AR R AR R 4
T R AR A PERE T L AW gt R
ARG, T BULHIRE  BARAAPERE I @ (HEE TR
filf IS ZRGETE R ER B S A7 TP RE 5 1L e 7 U8k



.82 -

HRHLE AR LR

22 %

YE PEATIORATAE— RE 220,
4.2 FRMBEXLLER
PR R I X [ A SR L 73 3000 3 v i SR T A 28

PR BR AR IR AL
BE— LA 58

jliat

X L[] 754 BT S AR v

I N I RGN SR BB AEE R S5
02.1.02.2.02.3.03. 1.,03. 2 £ i M AE MY o315 00 (1] & JE. CRBUE RIS [ M]. Juat. i AL,

MR ZE R KR 2.
A2 ¥ REPEREMK L

LIS UAREEY

(2]

BT 55, I\

Query P o PR (3]
PATHFE]  PATENEL PATENE AT E

2.1 5.74s 2.81s 1.40s 0.75s (4]

2.2 4.52s 2.25s 1.12s 0.59s

2.3 3.97s 1.97s 0.98s 0.51s

3.1 8.21s 4.11s 2.06s 1.06s (5]

3.2 6.58s 3.37s 1.72s 0.89s

P EAERE TR, RGe A PR RERE S Y A8 H
BT LS B - ME o e K. R A 2 T Shared -
Nothing M YA R GEHAT Y (LR e PERE , Hif 2 [n)
FRGE NS IH 038 38 5 SO0 RE A8 S8 AT ) R BE R I &
PERYA AR T, X FiRe M AR 8 5 B B P R e 4 b
T 7 T R A A A BT BT A i) PR AR R TR R T
HITE O, FR G0 7 BRI 1k g 22 K U i Ak 395 st T
LA JE A P RE R TH 2K

[7]

(8]

5 R
SCHR YA T — 3T Shared —Nothing HL i A9 4376
ORI PR 7 | 3 3 0 S AR G i I S 5 E B
TIZRG S5 AT B A B —E i PEREIL
# M T KH Shared - Nothing HLii| , &4 HA (41
AIYTTEVERE . W SRR A AR T T B A&
SRR RE

IR RGBT T Dl B B A S, (AR SR A AE
1R 2 ) G B — L ORI i . AN R G e B B
P PATI AL, DA R X BHie 4718 OB AR B i 40
(L5 78 )
[7]

(12]

Ye Fan,Alvin C,Lu Songwu, et al. Scalable Solution to Mini-
mum Cost Forwarding in Large Sensor Networks[ C]//Tenth
International Conference on Computer Communications and [10]
Networks. [ s. 1. ]:[s.n. ],2001;304-309.

Azim M A, Kibria M R, Jamalipour A. An optimized forwarding [11]
protocol for lifetime extension of wireless sensor networks[ J .
Wireless Communications and Mobile Computing, 2009, 9 [12]

(1):103-115.
[9] Wang C F,Ding J W,Lee C C. Joint optimization of energy al-

location and routing problems in wireless sensor networks[ J ].

1999.

IR, E 2. Oracle 10g B4 15 R SEPERE L AL 5 18 %%
(1] BN AR S & R ,2009,19(2) :82-86.

B AR N R TT IR L] AR
5% ,2008,18(7) :149-152.

Abadi D J,Madden S R, Hachem N. Column-stores vs row—
stores:how different are they really? [ C]//Proc. of SIG-
MOD. [s.1. ]:[s.n. ],2008.

Mike S, Daniel J A. C - Store;: A column — oriented DBMS
[ C]//Proceedings of 31st International Conference on Very
Large Data Bases ( VLDB). Trondheim, Norway : Association
for Computing Machinery,2005 :553-564.

BB XNGRLL, k. A SR R SRS 5
[J]. HEHLTRE,2001,27(1) :33-35.

W AR EIE, BT SR PR AP R R ot S
SCHLI ] PRHLER S KR ,2011,21(3) :82-86.

TR, UK, BRI, 4. 35T Oracle 434 sUHIUHE FE 1)
B[ T]. AN AR S % 2008 ,18(1) :157-160.
Abadi D J,Myers D S, DeWitt D J, et al. Materialization strate-
gies in a column — oriented DBMS [ C]//23rd International

1
5

Conference on Data Engineering ( ICDE). Istanbul, Turkey:
Inst. of Elec. and Elec. Eng. Computer Society,2007 ;466 —
475.

Abadi D J. Query execution in column—-oriented database sys-
tems[ D]. USA: MIT,2008.

Abadi D J, Madden S R, Ferreira M. Integrating compression
and execution in column - oriented database systems [ C]//
SIGMOD. [s. 1. ]:[s.n. ],2006.:671-682.

Binnig C,Hildenbrand S, Faerber F. Dictionary—based Order—
preserving String Compression for Main Memory Column

Stores[ C]. Providence ; ACM ,2009.

Wireless Communications and Mobile Computing, 2010, 10
(2):171-187.

WTHT. Todkf s W 45 1Y
BN W Tl K27, 2008.
R , 1 BRAR A ToA s P 25 1
PHUTTE 2 BE 2 41,2007 ,24(2) :91-94.

TSR, TEE B, 5. oL AR W 2 e B 2
PR R T A [T ] AL TR, 2009, 35 (12) : 87 -
89.

- A

P He

B py B HARAL TSR [ D]

=11
He

Hemg[y]. )



—PpShared—NothingZ A NEIE FE B B 5 v [H Euﬁgﬁ LAk

E=r Jels,  HE

= R R THEHLA B, TLJF R 210003
% IR 5 R

YL A4 Computer Technology and Development
B 2012(10)

A CHEHE: http://d. g. wanfangdata. com. cn/Periodical wjfz201210022. aspx



http://d.g.wanfangdata.com.cn/Periodical_wjfz201210022.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%be%99%e6%ba%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e5%bd%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e9%82%ae%e7%94%b5%e5%a4%a7%e5%ad%a6+%e8%ae%a1%e7%ae%97%e6%9c%ba%e5%ad%a6%e9%99%a2%2c%e6%b1%9f%e8%8b%8f+%e5%8d%97%e4%ba%ac+210003%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://d.g.wanfangdata.com.cn/Periodical_wjfz201210022.aspx

