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A nested query strategy oriented massive distributed database
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Abstract; NoSQL databases have very good read/write performance and scalability in Big data
analysis and processing, but they cannot support complete SQL queries and transactions across
tables or rows, which limits the application of {inancial business based on the traditional relation
databases. OceanBase, a distributed database, combines the advantages of relational databases
and non-relational databases, supporting relational queries and transactions across tables or
rows. However, at present OceanBase only supports simple and non-nested queries which cannot
meet the needs of financial business. After studying the OceanBase architecture and query strate-
gy, a new strategy based on BloomFilter and HashMap is proposed in this paper. Experiments
show that the strategy can improve the existing query strategy and enhance query performance.
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Fig. 1 Architecture of OceanBase

ChunkServe
MergeServel

OceanBase f 4 Hi% it B9 45 G EM 55l R T FE— N RGE 5.

F 95 53 B RootServer , ME— 48 FUAE R 19 BTG D30 fU IR 55 4 - 285008 2o A LA B @I AC
SR R T HRE B 2T AU LI XU, RootServer R T — F — 5 W S5 . 345 2 18 R F 5K
Tt 5t [7) 25 5w, 38 2o 0 Bk S5 IR A AT E.

T BB R DR =R SR Y A

(1) BB R S5 4%, Bl UpdateServer, M — , £7fiff 8 5 %5048, JH 52 30 2R L8R AL 1) oA A7 B3
PR BRI AT IS R F 55 O T ARIE A I, UpdateServer AAERA T — F— #1045
¥R T RIER G = 1 fE . UpdateServer E& R AT E AR M, R PR FEH TR
M2 I 5 W S R e & — B



274 AR IR I TE R 2= 2= ik (A SR B2 RO 2014 4F

(2) JELHHE IR 55 %% - Bl ChunkServer, £ & , f7fiff 2 2 K4z

(3) GIF MR 55 %%, B MergeServer, Xf #h £ AR MERY SQL D5 #E O XN B IHF £ &
ChunkServer i ] f) 5 95 4.
2.2 OceanBase Bl A 2 if] 5K 1%

Oceanbase W45 47 3L 2R B0 % s 2 5 » 70 A7 6% 75 ChunkServer 1 UpdateServer. %f
] — ¥R 25 3A] SQL 173K s OceanBase #7524 1T ChunkServer i1 MergeServer #HG503E 14 3T

OceanBase ¢ T £ if] SQL W80 454 an 151 2 frs.

C MySQL% /¥, ODBC etc. )
SQLi#k
MergeServer MergeServer MergeServer
| MySQLMY|[MS-5QL] | -+ | MySQLHMY || Ms-sQi]| - | MySQLBpX | [MS-SQL]
ChunkServer| (ChunkServer| [ChunkServer| ChunkServer ChunkServer|  UpdateServe
| CS-SQL| | CS-SQLI | CS-SQL| """ | CS-SQL| | CS-SQL| |UPs-SQq
BERGEKEE

& 2 Oceanbase $ 4l /& Th g J2 AR 45 44

Fig.2 Overall structure of OceanBase database function layer
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struct QT_Node {
char x* sub_query; //f#£AFAS Y SO B AY SQL 1541
PhysicalPlan * phy;//fRAFAY 506 B 1Y SQL 35 A) 1) ) 32 114
List<<QT_Node ¥ > x next_child; //{f£FEA 5 S AR 09 75 S48 4t
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L ORBIHAESQL:
i Select X.a from X WHERE X.b in (Select Y.b from Y) [AND/OR] :
X.cin (select C.c from C WHERE C.d in (Select D.d from D))

Ql->sub_query= “select X.a from X where
° X.b in SUBMARK [AND/OR] X.c in

SUBMARK”

Q2->sub_query= “select Y.b from Y”
o Q3->sub_query= “select C.c from C where

C.d in SUBMARK”

Q4->sub_query= “Select D.d from D”

SUBMARK: T2 #IFRic.

3 Rl SQL K H: A A
Fig. 3 Sample SQL and its query tree
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Input: the rootNode of QT_Tree
QT_EXECUTE(pNode) :
If NULL | = pNode &.&. pNode is leaf QT_Node then
If rootNode = = pNode then
execute pNode to generate resultset;
Else
execute pNode to generate resultset;
If resultset. count() > threshold then
Generate HashMap and BloomFilter with resultset;
Assign HashMap and BloomFilter to the parent Nodej;
Else
assign the resultset to the parent Node;
Erase current node from QT_Tree;
else
For i=0 to next_child->>count() then
CALL QT_EXECUTE with parameter pNode->>next_children->at(i) ;
END
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Tab.1 Results of two strategies with small subquery dataset, primary key index

TAMARE/ KL OceanBase 347 5 W FERT /s B IN T A SR IR BT /s
1 0.01 0.91
20 0.01 3.48
21 0.01 1.14
100 0. 01 111
200 0. 02 1.1
500 0.05 111

INELBEF A B 45 T, R #ER 511 OceanBase B 75 16 5 W 1 BE 3K 25 R ik &
A A SR P RE DI I 25 R 3k 2 R,
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Tab.2 Results of two strategies with small subquery dataset, without primary key index

FAMES R/ Kid® OceanBase B4 % Mg FEHT /s & IN T4 i) 5K Mg FE T /s
1 0.94 0.96
20 4.04 4.05
21 4.19 1.16
100 17.37 1.16
200 34.06 1.17
500 A 1.17

FMEK 2 LWL AE IN T PERE R R K T OceanBase BLA 1A TR 51 197 i)
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Tab.3 Results of nested query strategy with massive subquery dataset
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1 1.17 26. 95
10 1.73 26. 85
20 1.96 27.20
50 3.21 27.09
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100 6.29 26. 85
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