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Strategy of Parallel Merge Join Based on Prune in Distributed Database
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Abstract:  Sort-merge join is an important implementation method of join in database system, and is more widely used than hash join.
Under distributed environment, data is sharded and distributed across many nodes, and usually needed to be transmitted by network which
is very expensive. Therefore, it is far more challenging to efficiently process sort-merge join in distributed database. Traditional strategy
firstly sorts data, and then carries out merge-join based on sorted data, which are both related with original data. But original data usually
has useless data blocks, which does not participate in join, but will increase the extra cost during join including network cost. The bigger
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of data size, the higher of possibility of useless data blocks. Traditional sort-merge join strategy does not prehandle these useless data. In
this study, a parallel sort-merge join is proposed based on prune, called Pr_PSMJ, which can efficiently prune the useless data ahead from
join data, and improve the efficiency of join. Firstly, a bilateral adjacency list (BAL) is constructed by the statistic information from
shards of join data. Using BAL, the useless data of join data can be pruned and the correctness of final join result is guaranteed. Secondly,
after the pruning, the optimal local-join executing place can be computed by BAL, and the quantity of data mitigating among nodes is
minimized. Finally, during the join step, for the independence of local-join guaranteed by BAL, the executing of sort-merge join can be
easily parallelled, and in every executing node, it is natural to parallel the local-partitial-join using multi-core environment. The final
result is achieved by merging local-result. Because high efficient prune operation is done before executing join, Pr_PSMJ is almost fit for
every sort-merge strategy, and it is a good lesson for other join strategies. The correctness, efficiency, and adaptability of algorithm are
analyzed based on Pr_PSMJ. By experiments, it is proved that under distributed environment, orienting large data, Pr_PSMJ can
effectively decrease the overhead of network and improve the join efficiency than other strategies.

Key words: distribution; sort-merge join; prune; bilateral adjacency list; parallel
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Fig.1 Performance comparation of merge-join between prune and non-prune
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Fig.3 Modified distributed architecture based on Pr_PSMJ strategy
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B A7 AN TR K I% BN B TE A A (SS) B AT A B N T RIEIE B I e A 7 RE M AN
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BF Fioh RSB E T AT R 76553 R % 3371

T2 B POT A BIHAT A IEFL I SS 1Y i b XA AR LICHEEFE N LIC 9 SS 75 sl collector 54k,
AR R 19 BAL A7 #8838 W (1 %A DU e 4L 45 AN & T A LIC DU e 416 MK R A1 S R Hs Bl 48 21 A
Hi, 4R Ji5 A allocator 5B A Wi B 56 46 FR I 7 FC RS I £ 58 905 5 AR M T 2 A e /IMEAT REARAY B ) 2 5 (7) Kk
& LJC.
LJIC, = max;_{size(sub, ({s})) + size(sub, ({r}))} @]

AXT)H B R FEA M S 5ER R RA S Bl P /N Z FH R e x O 88 kAN e b A7 DY oo
W AR AAAT TS R A B subi({sH A subi({r}) 23 ) 7R B8 kK AN BB IC R P OCIRIN AT P R TR R R M S A
i1 114 AN H R A 27 R S5 T {ra A K I IAAT T A O B B 3 BAL 23 R IIAEM QS Jr Kk 3|
FAN AT AT A E 3, R R R AT I R e AP R T
33 YInEFHIE

N4 R R A3 BAL o (g {rad il 4 3k 1 BRI {r}E BAL 2238000 Ai ({I_r}) LA K BAL A3 {r_s}IE
B, € R LR T IFAT AT A B Y U D DA R AT R L 5 R D)4y R T () 7 BAL 5%
B 187 R 5 e (RO o i 3K 78 3% vk S Jim 4K T 3R 1 I L, AR IS B A {rad AL ry P e (E ] 4 T A
S AR AT VR A ) 23 BT R A 3 T

q R
A

Fig.5 Restriction chain in BAL
K5 BAL BRlHE

¥ i 143 X7 B 7 2 B0 45 {r}{SS, 3 {r_size},{s}:{SS.}:{s_size}, H: 1 {SS,}.{SS:} 73 5l F /- {r}Fi{s} 5t i
At A 2 {r_size}FN{s_size} 53 sl R {r}RI{s}H (1 4F— A0 360 B 1) £ i KN X B S HTE G q 202
ZH 45 6 5 AT LG L MR B & g T {r_s}iis, o BAEAH BAL 455 S #8 i MR 45 A 5X(7), 3 5 11
RA{r sy — AN E A ENR AN} TEPEE-ANPAT T R REIEE R 21— 1 T HE{r_s}H
TEIEPE q 2 JGREAT K, R by R B R A 2 2 (7) IR sk Bt i 7% 00 AT 11 1 AR BRI % q.

o PRENSS IFI{SS I oE—NIEMEAL E W M I {r A {s} 142 LA K I 1) 1 A3, i {loc:num:range}.

o IRIE{rIF{s}LL L {r_size}FI{s_size} it 1 range %I N [ H s 78 2 1,78 i{loc:num:sum}.

o il5F avgnm=avg(num) Ll & avgsm=avg(sum).

o AT A AE AUER BT, TR LA b I 2 AL R AR S i B H AR B F g v A

q= min(Z(numi/avgnum],Z(sumj/avgsumU (8)
i i

M2 SR8 T LA H i SR 3 B R 43 A N3850, WA H 1) q S ARG B R A {rad B B AHDUE /IS, RE A H S 8 AN
I 0 R SRR PR A7 A8 20 W ) Aty Y e e e AR R AR AR i
4 B %

P& S8 (R HE Y 6 FEE FE 04 TR W I T F0E S ORI () B U i 5 5 s AT OO« HEP . B AR AL,
1113 28165 5 s 32 B2 B0 A B 7 A 10 0 R B8 SR A 0 A SR B85 BT R Bl R B 9 3% B2 I, B 6 10 Y 000 B
HE 0 K B AT AN b BEAAN AR SCHRE H 0 5 T BB 10 IR AT HE 3 G I 0% 2 SR W (Pr_PSMUJ) I8 T 44 3 X0 i 41 4 %
(BAL), i i % J5 4 2 B2 M4 1A T 1o 2808 ok, B2 7 25 B O P B B R Tl A S (7) 3 PR 53 1) LIC, die ML S 1T
AR AT s ProPSMI SRR A AR 3 P& vE AT X Lk AL FE uPr_uLI(JC B9 A% Jo AN Hb % 2 ) 51k,
OceanBasel K1 17 & 934 5110 uPr_LI(JE BY AT A H3E $2), 10 SCHR[S]42 HH 1Y) B-MPSM 553 LU K AR S48 Y
I Pr_LIC(f5 BY R 3E T LIC A M i £2) 5v%. 143 0 EAT A 44,
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uPr_uLJ &%,
LA 04 (R)0p 45 4%, ().

e IF AR

1) (Mg, Mg)=get_metadata(R,S) HI3KEL R A1 S Xt B e $ s 45 &

2) fetch ({Dr},{Ds}) by (Mg,Ms) parallel TR TG HAI AT B IFATIREC R FH S X I 1Y 4 B4 B
3) send ({Dr}.{Ds}) to QS T1HE TR R B0 B 4 2% 3] A U 0

4) global_sort({Dg}{Ds}) in QS II7E QS 54 JRHEP

5) merge_result=global_merge(L_res) 11 QS ¥4 Jm i 4 K5 I i R 45 R

6) return merge_result 11 QS & 1] H = g 25 0 AT &5 R

UPr_uLd Sk e 3RBOEE G R R A S MK s 845 B (G 1 47), 88 5 ARk 7o i A5 B FAT 13RI B %)
MR B GE 2 4T), R4 3R I3 1) B0 B A R % B B AR 3 AT) e A R (G 4 4T). BB E
RUTEHA R A R E R A IR I (GE 54T 3 6 1T).

uPr_LJ &%,

HIN: 0y (R)%g s 4T, (S)-

LTINS

1) (Mg,Ms)=get_metadata(R,S) //FKEL R F1 S X B o 5 15 &

2) fetch ({Dg}{Ds}) by (Mg, Ms) parallel /4% 7635045 S FEAT 4RUC R IS S B F6 30 2 $ic30e B

3) local_sort(z({Dr}, m{Ds})) parallel //%] $dh Hedse i 352 J@ 1k x IEATHEF

4) {W}=allocate_work_Thread(-) //4{DR}/> Al T./EL 2, £ FE %0 T {DRIAI{DS} K K e A%

5) send ({Sg}) to {W} /ME{Sr} S{WIHI—— Wi, R — A W B — A Sk

6) Forevery W[i]do //%F 48— ANTAELRE

) I_res[i]=local_merge(W[i]) //#hAT A4z, LLAE—A Dp Ky D 4 75 B 5 IX AN DrIEFLI S A H AR

TARLRFRITHS 3 Dr AR F2 3T 50 4% LS 04T AR Hh 445

8) endFor

9) merge_result=global_merge(l_res) //H1 QS ¥ R4 BE I K4 /ma B

10) return Merge_result  //th QS IR [0l F 7 S & AT 45 2

UPr_LJ BVEIN S 14T 58 2475 uPr_uld S AH F). Ok 58 BOAS M 0% 32 70 FRAT SR I B Bl B 5 O 8 & R X
(A — N B B e — A DAR R (R 3AT), AN B TR I A3 SR R R S Ik A — A B e
W R IER TR (R 4 47) 0 TR —A TAELAR, b 58 O AR MG, 75 2D 2R TR Y D T7 EE A
Sg A HUT A 3 A b 58 BUA M B (B 5 4T ~58 7 47).58 847 3 94T uPr_uld HIAMEE 547, 3 6 ATAHT.

Pr_LJC &%,

HIN: 0y (R)%g s 4T, (S)-

Byt T 4

1) (Mg,Ms)=get_metadata(R,S) //FRHL R Fil S F W sC Eidh {5 &

2) fetch ({Dr},{Ds}) by (Mg,Ms) parallel /AR JCEHEAR B AT IREX R A S S 0 (10 32 2 5 4 b

3)  ({r}.{s})=local_sort(z({Dr}, m{Ds})) parallel //%FHH Lo 347 Hi 7, 354534 B2 & M e o (1) $4% v Bl

4) send ({r}.{s}) to QS //¥s FH i H AL A R 1L B AT £U(QS)

5) BAL=generate_bal({r},{s}) /R HHEEEEA WG BAL, ¢ R BIH #1E

6) L=get_merge_location(BAL) /R4 2 2\ (7) 3R S At A b P AT 14

7) distribute BAL[i].right_part to L[i] //4 BAL A7 38R 1% B AR AT S

8) forevery L[i]do //0)FHRF— AT A

9) |_res[i]=local_merge_by LJC(BAL[i].right_part) /3543 A< 04T (1) 45 R
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10) endFor

11) merge_result=global_merge(L_res) //r1 QS 5 Ja il &5 B 45 I i 4 Jmy 45 1

12) return merge_result /i1 QS iR [FIF 7 e & AT &5

Pr_LJC Sy MEE 147 58 2475 uPr_L) BVERIEE LAT. 28 2 AT 0 A AS TR 0, 75 S0 3o A b 547 HE e 1)

& BAL(EE 5 17), M4 55 3.2 15 I N 253845 BAL A3 FB% B (1 B A A M AT s (LIC) (B8 6 17). K BAL HIAT 4 &K
BB LIC(ES 7 47), 5 F A —A LIC AR BRI BAL A 5 3 25087 X6 N A B0 B by B B A b, 5 jle A i
BAT45 (36 8 47~36 10 1T).28 11 4T+ 2 12475 uPr_LJ HLIE 947, 2 10 4T HH .
5 BiEath
5.1 BEAIEfM

T ARBIA AR R R S (UPr_uLd) DL A AR B J) 34 1 B (UPr_LJ), o 4 SR Ay T (¥ W R AR
WIERE MW 2 5 B BEE A B IS QS At a4 ¥R 4y SS AN b, MEAT 4 R sl R HE 7, 28 U5 HEAT 4 )R Bl
R A G e n QS BEAT A B PR AN S T A B SR 1B R AR T B, B8 (R AIF I 5 1 A KT
T Pr_PSMJ SEHE (19 Pr_LIC B35, 08 T CRIF I H2 038 38 i BT A 26 5 1 e B4 v G I 45 B il i 5 1 LIC 1
A H AT I B v T R R AR XA I R SR S T ) A0 R R O IE A

o DRAFX R GR T FE R AT BT AN 52 W foe 25 5 SR IR IE T

WU 2 S50 TR BB Bl 23 v Ve I 23 0 D {ry A s} Al ik & B 9 B A H 0 O R e 0 15 B R 40 T B 0 AR
TG BAL(H I I 72 058 3.1.1 A9) X {rp A s} AT BY AR A BY RO R 0 i S {r}-& 9 5 13 210 3e AR IE D) 4y
HF (SR 3.3 )T XI5, 45 Bl{rad; S8 5 K L} 10 o0 2 Wit B0 i {ra} o9, {3 I 3E A0 % s B e xi{ra}
HEAT VG, o S DT e £, 00 1k — 25 U IL i {r} oc 22, T R AR VE R 20, 00 OR B s 2 SR 0 7 R DG B R AT AT — A AN K
SL U SR s B A BAL A7 8N P 3 A I, 0 1 1 A 3 6 . 1) 9 TR P IR B 2 8 e 4 AR I {r b R s} o i E
Pl A BEAT S0 0 34 12 i i 2 1 X (9), e N g {ra} P e 2 A5 AT AR BIE R —AN{ra} oo 2 AT IR I s}
K e E R {ra} go A HO{r} oo 23R4T 8RR TR AT 1 R 3L T AN {ra} o B AN I A S B, 2 BRI {r}
TCHEAMLsIT F A XS T I M {ra} oo 2 1R M 1,3 B4 —A{ra} i 1 {r} o %2 56 4 1 B AL ¥, BT B R 2R
B S S G B B, R AN BT R 3 B 0 T HE P TR R 00 AE A M A R

basedon: (] (ra,ra;))=2

0<i, j<N,i=j

infer: (] {r}{r})=9 9)

0<i, j<N,i#j

infer: (] {s}—"{r} {s}—2{r})) =2

0<i, j<N,i%j

o [RUEBYRL R A A 4T E B2 (0 IE A

AR5 BAL (M3 B &M B 58 4 10, 91 B R (1034 B2 504 52 40Kk H 231 A 20(9) B 4 UF W 1E A (1 4%
P FEmt FREAT 9, 9T & QS 58 /4 JA i 3%, N L RS 8% (R 1IE 76 54T AR M AT 14 35 5 Je 2 e 45 I IE A 1k
5.2 BEIEME!Y

BEXE 3 R EVEVEAT U ERAE K 75 T IR R0 PR Al UPY UL B0k K% (% 7 12 4 B A0 5 HOHOHE (Fetch  datta, 17 R
fd). 4xJRHE) T (global sort,f&jFK gs) LA K 4 Jai & 37 3% 4% (global merge join, fiiFK gmj),uPr_LJ 53 K (1% 45 0 1%
ALFGIEE (Fd) . Jm38 H47 87 (local parallel sort, [/ #& Ips). A< % 4% (local merge join, & #% Imj). &JR4E R &
It (global result merge, {#iF% grm),Pr_LIC ik J 143% B2 20 B AL 35 OB (Fd) . JR 34T HE T (Ips) . BY AL (prune,
AR pr). T LIC A< #h3% % (local merge join based on LIC, i #% ImjLIC). 42 Jm &5 B4 3 (grm).3 Fh LR
AT I M0 45 QS A SS, 3 M I % 5 AL 5 QS A CPU(QS_CPU). M T£(QS_Mem). 10(QS_l0). SS At CPU
(SS_CPU). N F7(SS_Mem). 10(SS_IO)LA K QS il SS Z [ f)— YR [ 4 i A% AR A (C_Net). W 1Hi 235l 45 Hh 3 Fh ik
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o UPr_uLJ SEAR SR M v SEACH R A A (1 7 B L 24 5K (20).

LA
C(uPr_u

N
C_fd, =Y (SS,
i=1

R AWy
LJ)=C_fd,+C_gs,+C_gmj,

i=1

C_gs,=QS_CPU S_0gs,=QS_Mem
C_gmj,;=QS_CPU S_gmj, =QS _Mem

o UPr_LJ SLEAMIRI T AU A AR AR IO TE L 22 3 (12).

LA
C(uPr_LJ)=C_1d

N
C_fd, =) (SS,_CPU +SS, _I0)

i=1

N
C_lps, =SS, _CPU

i=1

FEAEARHY

,+C_lps,+C_Imj,+C_grm,

N
S_fd, =SS, _Mem

i=1

N
S_lIps, =) SS;_Mem

N M i=1
C _Imj, = SS. CPU)+ ) (C. Net N
— JZ E( i— ) j:l( j— ) S_|mj2:ZSSi_Mem
N i=1
C_grm, =) (C; _Net) + QS_CPU S_grm, =QS_Mem

i=1

e Pr LIC H:A

HIR T SEACH R A AT (0 0 55 L 22 5K (12).
AL
C(Pr_LJC)=C_fd;+C_Ips;+C_pr;+C_ImjLIC,+C _grm,

N
C_fd;= Z(SSi _CPU +5SS;_10)

i=1

N
C_Ips, = >SS, _CPU

i=1

K
C_pry=QS_CPU + > 'C; _Net
i-1

uxN L
C_ImiLIC, = >SS, _CPU +Y'C, _Net,0< <1
i=1 i=1
uxN

C_grm;=QS_CPU + ' C; _Net

i=1
LAY
S(Pr_LJC)=S_fdy+S_Ips;+S_pr,+S_ImLIC,+S _grm,

N
S_fdy=)SS,_Mem

i=1

N
S_lIps; =SS, _Mem
i=1

S_pr,=QS_Mem

uxN
S_ImjLIC; = >SS, _Mem
i=1
LuxN
S_grm;=QS_CPU + >’ C; _Net

i=1

S(uPr_uLJ)=S_fd, +S_gs,+S_gmj,

N
_10+C;_Net+QS_10) S_fd, =) (SS,_Mem)+ QS _Mem

S(uPr_LJ)=C_fd,+C_Ips,+C_Imj,+C_grm,

November 2019

(10)

(11)

(12)
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7. N (10) ] LAE i, uPr_uld B0 & i R B HE 7 LA KR B IR B T 4 3 A K B IK QS 1M JE
07 AEEH AL, QS 2 ik RGUMBLUPr_L) STVER N T R HE 7 DA A Il 34 152 (1 S ms, A 2 (11) )
DA L BRSO LA R AR T E 2 (R o SARAN R AR AN R uPr_uld SR ERAT sk, JF HLH TR I JRAT A
P2 W R M A S THEE R B [N ik T HE QS & JF IR e &, BRAIK T QS vk S AN A7 it 1 s g AH uPr_LJ 5%
TRAE AT A b B2 2 Y T 507 K o0 Y R s e 26 B, 3 SO In A A0 1) ok SERAE A AN A SCER L 1Y) Pr_LIC 3%
T T S B AL T e, SR TR 0 B BB B OF R T LIC IR A 3% 482 SR /N A B0 ST 1 R 11 9 2%
Ay A REIE AR AL T uPr_uld B FD uPr_LJ 953 RV LA R AR A 20 (13). A (14).
basedon: C_fd,<C_fd, AS_fd,<S_fd, A
C_lps,<C_gs;AS_Ips,<S_gs, A
(C_Imj,+C_grm,) <C_gmj; A (13)
(S_Imj,+S_grm,) < S_gmj,
infer : C(uPr_LJ)<C(uPr_uLJ) AS(uPr_LJ)<S(uPr_uLJ)

basedon: C_fd,=C_fd,AS_fd,=S_fd, A
C_lps;=C_Ips, AS_lIps; =S _lIps, A
C_ImjLIC; <C _Imj, AS_ImjLIC, < S _Imj,
C_grmy<C_grm, AS_grm, <S_grm,
C_prandS_ pr very small

infer : C(Pr_LJC)<C(uPr_LJ)AS(Pr_LJC)<S(uPr_LJ)

(14)

53 HiLERM

R TATAT HE B DR 55000, it EE e OB < R & R I R A B I AR 32 e i i s B K,
I HLA3 A7 4t (6 18 2 B 0 28 2 43 A1 2R). 0 18 SR BUH 4 3 12 SRS A FIURT G RE AR #1802 1R 5 110 J5L 4 e H 03
PRI L3 o Pr_PSMJ ot P I A B AT B R, 3 2 i v i 492 10 O 200 08 1T i v 48 A T 00 IR AE 7 A
A P I oA W Sk ol T B SR S R AR D Bt R 1 ) AR AR, 5 R T A BE AR B AT 2 AN o, B
i 1 BAL BT YA AT (] B4 D sl B S /b 4 5 B (5 BAL /ML B 3T B R REWS 45 48 W0 46 T4, 32 7
AR FR AR R 3 725 b AS [ R R P O T 4 SR
5.4 EFPr_PSMIEE S22

AT ET RS T Pr_PSMJ SR [ HE 7 & 0 E B B2, DA T ik RE HEAT YEAR. 8 R 7718 K 2 X 1 H 4L
Pobi QA 02 & RGP R{R, S} RIE S BBt x LT S EH 7 & HiE . Snd AT AW HE Y 5,75 3 R Al
SAE x _ER{rym{s}, W% 1.

Table 1 Instance of {r} and {s}
F 1 {r}{s}s:H

Z0) Jingi:!
[1,100] [70,230] [200,260]  [2100,2200]
{r} | [2150,2550] [2500,2600] [4100,4200] [4150,4550]
[4500,4600]  [6100,6500]  [7400,8000]  [7800,8000]
[~1000,0] [30,50] [60,120] [80,120]
{s} | [270,800]  [2160,2600] [2700,2900] [4250,4700]
[8100,8500]  [8420,9500] _ —

LY RIS I B R AE A A7 B LSS, A1 {SS} H P2 B {loc:num}, % 57 (I AE Ak A7 B W38 2.3 b k AT w 23 ) 2 T-47
RUTTAT 0 Ay, I BAR B B — AT KN SE AR &

© TEBREEEEIEDT  htp/ www. jos. org. cn



3376

Table 2  Storage location of {r} and {s}
Fz 2 {r}R{SHEEL B

Journal of Software 334k \ol.30, No.11, November 2019

o UIHBHT q MG IRIEE 2 nI45 1 LIC 4390 A (SS1:8:17K),(SS,:6:21K),(SS5:8:44K); ik 417 4 3.3 5 Al #3

H g=4.

o {ra}fidARAESS 3.1.1 WL AT g MiE {rad, i 5 AT i i SUEB 45 Sr=[1,80001;4% 5 AR 45 1]
SR Sr k4T )43, 45 B {ra}={[1,2000),[2000,4000),[4000,6000),[6000,8000]}.
o BAL ZFHIE RN 3.0.1 1A A A I S A I {rpxd{ra} T = BEAT RN, 15 2] BAL AHE, WA 6

P,

Instance of left part of BAL
K6 BAL 2L fi

o BAL A Al Fy G AR EE 3.0.1 1Y BAL RIS EAT A 48 AR 3. 15 2 R IRAS IO AT IE R OG &R R (1 8kl
U B4R & {s} IR D {ra} B {s} i i) o 3 WA B {ra} 4R & s 8 5, ALrad o (70 38 b T, 7R R0 R {8}

JUE S ra TTEM N {r}o #1715 38 BAL 435, a0 E 7 Fros.

ssll%| 1K H S

=~

Instance of right part of BAL
7 BAL A5 5L 4

25t BAL [R5 0E, FUEf{rs,ra,F7,F 10, 10, P10 JA{(S1,55,57,50, 510} 0 FH B0t i w4, 45 48 K H R4 AC A LA &L SS AT
QS M4 10, CPU AR HI P 7 2% [B). F AR 4 BAL BEAT i #45 IR Bt M4l 2 =X (7)o B — AN A 25 A0 FRE . 1
{ra} A — AT BT E BIPAT 5 AL B, 1T 45 ray, |} {ras, o} {rag, o3 A4 o 520 10 A7 B HE AT B0 A AiE A M i
P20 58 4 M BN RUEIE RS 58 8 5, AR Hb Y R0 42 R b 23 O 55 T {ra oc 25 06 I 10 A 0 v e A AN B S R A
DA J 8 R AT 1 4 R AR A0 00l D (2,1,1). R B S U K A & T 45 RORIE R QS se i JR & IF 4 ot &b

SRR (A4 % 7 b

6 SRIEITMh

6.1 RIGINE

ARSI AE ] 8 ANTIEL T A BT A E £ 1400MHz 1) AMD Opteron(TM) 4k #E #3 F11 16GB A 17,

© hRBIEB IR
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YIE CPU MR 2, W B %4 8,18 A% 2L 16,34 245y Red Hat 6.2 1 HikIH C++528L HVLSL & 4
T 5 10 U590 A sC B 4 OceanBase 0.4 i A< 281, 22 45 4 4 1 (4 8 75, 3 v RootServer 42 41 70 04 Ik 45, 32 2
FEE0H5 5 A1 5 5L, UpdateServer $2{1t OceanBase ME— [ 5557 A I11;MergeServer 34t Xt SQL 1&AJ FIfRMT « 2T
YA WET RIS TR K. g5 R A IS fE;ChunkServer $& St (¥ 77 fik A 25 141 % IR 45 .OceanBase
HARHE R E 2 WCHR[3]. K 2 5 OceanBase #EHL 5% W 5% & o4 :MetadataServer % % RootServer,QueryServer X
[ MergeServer,StorageServer %} % ChunkServer.

RootServer = UpdateServer
RootServers: UpdateServer
client
client ] Network
MergeServer ChunkServer
MergeServer ChunkServer
—{ MergeServer‘ ‘ ChunkSewer}i

Fig.8 Architecture of OceanBase
8 OceanBase 414

6.2 LILHIE

AR HA th tpeh_2_17_0 T H A&, SF ¥ E 4 30,7 HL PART 245 Ay S50 340 & U, PART 5 & b
600 Ji 17, K/ 699 JK.7E OceanBase HU¥E [ A & 37 P9 5k e A1 N JE MR 2,70 5 4 | part Al r_part, Jfil o ¥
i TABLET_MAX_SIZE 2 %4 52 2 0F 43 K /N by 20MBLIX W 3K 1) £5 4 Al tpeh ZE B PART R 454 — 3L
FIH OceanBase [1] import 1.6 A= i i) £l 73 5l 2 A 21 | _part F1 r_part .
6.3 TEEERSH

AW T 4 ALSE, 73 m) h(1) IR AL AN I A LT BE A B A BN, 3 B IR AT 2K
#5(2) R AL TE R B AR R G0 R BEAE A AR AN, 3 R A B HRAT AR (3) MRAENNK 1 b ,Pr_LIC
B P B A D BB AT 28055 (4) MRATEMIR 2 v, Pr_LIC 53 v BY B Th RE AT 0%

iR 1.

XU E A AR O AR B 0.1%, Bl 6 000 47, R ] Query 1 #EAT NG, Hrh, i 16 A,B,C,D K4 i &
V140322 2 AR 2 DA B AR IF H 5 R 0.1%, 3% FL{E FH fun 1 SR m s I (FE v wl R A A T):

I_part:(A,B)—{(0,10.6wl),(0,20.6wl),(0,50.6wl),...}

r_part:(C,D)—>{(10wl,20.6wl),(20wl,40.6wl),(50wl,100.6wl),...}.

IR B DRAUIEAE FE AL O 0.19 H B 32 T, AN 7 88 e B e e UK A 2R A0 &1 9 TR,

Query 1: select count(*) from I_part inner join r_part on |_part.P_PARTKEY=r_part.P_PARTKEY

where |_part.P_PARTKEY>A and |_part.P_PARTKEY<B and

r_part.P_PARTKEY>C and r_part.P_PARTKEY<D

ST N9 ol LU R T AT REANAR KA B0 1, il A T 2 it 8 ) 489 n, Pr_LJC SV R AT N ) B A A
AR uPr_uld SEVEF uPr_LJ Sk AR B 0, AT IR ) 2 G R el Pr_LIC SV ¥ BY KL (prune) 3
W 4 T 52 5 DA T F B DR i 25 Bk, At 9 o B30 56 4 ik T JU R Bt R AT #R .
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12

10

8

6
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Fig.9 Result of execution efficient comparison of different algorithms under situation of
fixing overlap degree and increasing data size
9 I T A R I A R A O 8 0, AN T S AT R IR R L 2 R
M 2.
X R s WA e B 2 250.6wil, B R LOPAC 06wl AR TE AR AT Query 1R AT SN 128
ALUSREGS , DR AIE A 35 B0 B AN AR 175 0, 38 3 08 o = A2 2
|_part:(A,B)—{(0,250.6wl),(0.6,251.2wl),(1.2,251.8wl),...}
r_part:(C,D)—(250wl,500.6wl).
A SRS B PR UE £ B B4 250.6wl IR HTHR T, 32 7 48 0 7 52 R DU SR 8] 10 o,

25

20

0 || || |‘ || |‘ “ || || || |‘

0.10% 0.20% 0.30% 0.40% 0.50% 0.60% 0.70% 0.80% 0.90% 1%
HEIE (%)

[,
w

=
o

AT T (s)

(0]

MuPr_ul EuPr_U mPr_UC

Fig.10 Result of execution efficient comparison of different algorithms under situation of
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