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(54) Title: OPTIMIZATION METHOD AND DEVICE FOR NON-CORRELATED SUB-QUERY AND STORAGE MEDIUM

(57) Abstract: Embodiments of the present application provide an opti-
mization method and device for non-correlated sub-query and a storage
medium. The method comprises: determining whether a non-correlated
sub-query statement exists in a target sub-statement in database query state-
ments or not; if yes, obtaining an estimated number of rows of an execution
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Determine whether a non-correlated sub-query statement

exists in a target sub-statement in database query statements

or not

Obtain an estimated number of rows of an execution result set

corresponding to the target sub-statement

3 Execute the non-carrelated sub-query statement if the
estimated number of rows is less than a preset threshold

4 Rewrite the target sub-statement according to the execution

result set of the non-correlated sub-query statement to

eliminate the non-correlated sub-query statement
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AA  End the optimization process for non-correlated sub-query
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result set corresponding to the target sub-statement; executing the non-cor-
related sub-query statement if the estimated number of rows is less than a
preset threshold; and rewriting the target sub-statement according to the ex-
ecution result set of the non-correlated sub-query statement to eliminate the
non-correlated sub-query statement.
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5, HRATARIEME KX FE9ES).

AW R RGE AT A X TR RAEE, 3

KB RAR G Pk A B AR RS, TR A T
W AT A R PATHE T 484, TR B HATITAAE T 1484
FRVA T #tE

B X H AR BB 1B T BART ) R T H AKX T EHES,
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%16)1% 4) s SQL E ILET, $K3% & & 1435 4] BP H SQL#E 4, 4 & DQL. DML
SYLR, I 835 4) B HDQLiE 4] . DMLiE 4],
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EE T RGOSR, S—AFNEH A NTIHRSE, Tl
ZATENR;, BTEAARBEEEANEZNANER, Bk, LTAHRZ
Hy ik B4,
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MR T EMA: PITRB T INE R B0 — 2k B ML T 50, 48
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FL).

AR T B A AR T I E LB AT B A6 T &8, X
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18 K A%

RFEHAP, AKX T EH5E 8 — B EFAE E £ 1435 6) 64 B AR
Feap b, ZHAFRTATAYTRENTENG T8, thdefttF49.
VASRIE B 1835 6) A SQLIE 41 BF, B ART 4) 5T vh eL4E:

a) BAFIMULE: TEMRETBAFS, NWAEIF=TEMR, &
O A T e A B KA “4BiR: T EIS AR AT — A F R 6938+,

b) FROMT 4): #8XF &4 5 WAFROMT &) ¥, 438 5T 4815
EpL “JEFROMT &) F 8- F A LK AL HR S AR FHX R 4R
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KFEMLARAFETEW ). B, TE39EIAWHERET 4] F 64545
X, ©H RFi8 7 69—, wIN. BETWEEN. EXISTS%.

d ) JOIN/ON-F 4] : JOIN/ON-T &) T vAFF 4~ A B 23R4, — AJOINS XK
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ORDERBY#:4F 2 45 | f£ % 4-SQL3E ) £ #), F %4 /) L ORDERBY & i%

HH102. FKIRE AT & 4 5 4G AT L R R 69 BUEAT L,

£d, BAFT O EORATEREADATZBATT o) FE 09 R E,
HIAEATHEP S B AT 6) 3 B 69 AT R 6915 AR, T A AREE R
% RE R K5 AW EITITH.

VASQLE &) A 4, fBiXSQLiE &) 4= T (ukik T~ —4E):

SELECT * FROM tl

WHERE uk IN (SELECT k2_2 FROM t2 WHERE k2_2>2);

BB, A2 A RMATWHERE &4+ F 4) 3 5 69 25 R F eg FUEATH, &
BP M2 & B4 3] 64 R A&,

HA, BART 6] dofotb T 6 2R 0 IATLE R E TS ATECT AL T
RO SAEHATH AR RIF B, LB F R CKIR B ART & 3R 49 AT
4 REWTAEATE T VA L35
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¥z B ARF 6 5T R4 B R TS ATHAE A B 47T 4) 3 R 69
45 R B TUEATH.
pode, B it Kw_rows= rows*sf& T VAT B b B AT &) 3t 69 AT
2 R & ey FUEATHR.
Hp, FEIGRG R LA THTHO bR Z AT AF B0 R THATH,
— R ARESHE LR T, RE —#KBEL TR RGIHHLERAS
R EETTATE, B A LR35,
B, ARFEHRGIT, TAME LG5I TR B 45T 6) 5f 5L a9 4
B RGBT ATRG B LAE AT
Blde, B ER A28 7 X AR FE 45T vA+ FWHERE &4 & 2+
JI R HATLE R B TEATE, AT L F T R RATHRGTE—
#. Bde, WwRIEMXTEHT 988 WHERESR -, NBEE AL, 7
#8 & F w_rows3 Frows.
FHI103. HEFAEATHEON TRORBMER, #ATZIERX T E#E
4.
FERS I — ZHH P, RIS THLR KA, oA ik BME
Bf, ST AR R AP RS R T R, mR A E LA T X
HoF, FRBEMA (32 hKmax ) £ —AHEE, HEEK, T
A ARG R GRS H P L F X T ERGEREG XD,
BHR B A —/ R G2 E RS, T VARIE R RE REE, A%, &
FIR BER T ABD ST, thde, ZHR BIE 69 ZRIAME 4 2000, & KA
#20000 (AP TEL) F.
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MG, VOHRIZIERXTEWRIE.



WO 2018/228322 PCT/CN2018/090610

Bk, SHATRIEARALTFHHES N, TARIEIER L F 545
S B PATLE R EAT B AFT 8 ATRE .

REHSFRBPITERES BARTHIRE G F XN 03E: AEKE
W e e R A X F a4 X F B 3445 & B h BT RO R AEAR £
F 514,

4o, VASQLiE &) A1), MBiXSQLE 64 T (ukk TE—4E )

SELECT * FROM tl

WHERE uk IN (SELECT k2_2 FROM t2 WHERE k2_2>2);

AE48 % F %14 “SELECT k2_2 FROM t2 WHERE k2_2>2” #&#AT/5 »
BRIATER A {3.4].

M2, AR & 69SQLIE 4] 8 WHEREF 6) & 4

WHERE uk IN {3,4},

FEAPFH—® TGP, BTN —FREAFT I tTFa8
AKX, RAHIEETEEGGPITRE. thde, EHBAFT R
K P 64 3EAR £ F B 1435 ) B A RATE RZ )G, ET AR B 47T 4 F
R BB 0 R A XA 6 R R . BT B “ARIEZ
TR A7 B ATT o) AT E” TV &3

¥izBAFTa xR EXNFHERXTEREGHRAFRXLTE
)8 8 B BATE R K,

A% B ART & F 9N, TR HE 0 R A X SBATAR B 69 AR
14,

4o, VASQLiE &) A1), MBiXSQLE 64 T (ukk TE—4E )

SELECT * FROM tl

WHERE uk IN (SELECT k2_2 FROM t2 WHERE k2_2>2);

AE48 % F %14 “SELECT k2_2 FROM t2 WHERE k2_2>2” #&#AT/5 »
BRIATER A {3.4].

M2, AR & 69SQLIE 4] 8 WHEREF 6) & 4

WHERE uk IN {3,4};
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TR A “IN, Bk, T34 R %69 SQLIE &) ¥y WHERE-T 4]
Ty

WHERE uk=3 OR uk=4;

WA, BRILEISQLIE G T AT h

SELECT * FROM t1

WHERE uk=3 OR uk=4,

MR b 693X £SQLiE 4], WBRLNTH TEHGERNEAHT EE
a6, BT AF Aok LeyE— & 7], #HA2R KT AR 0
R, FTvABEASSQLIE &) 9B 18 B R A T O(1), I T Z£&SQLIES)
aGPATRLE,

AN, HAIEINT BT, L TAMEMER (KRRFH
), B AFEH F: <op>SOME. <op>ANY. <op>ALL. LIKE.
BETWEEN... ANDH#4E4. i F: = > >=. <. <=FHB%H.
%4, 4.3E A FIN. NOT IN. EXISTS. NOT EXISTS % #4545 ), e,
fBIXSQLIE ) 4 F (ukkFE—4E):

SELECT * FROM t1

WHERE uk > SOME (SELECT k2_2 FROM t2 WHERE k2_2>2);

WHERE-F 4] 5 vA T4 2 :

uk > Min(3,4);

R t—F EHh:

uk > 3;

BP 044 69 SQLIE 6] M A (AR, EAE L] LR A TEE a8
Hnik B4R E):

SELECT * FROM t1

WHERE uk > 3.

AT P AT, ERPIH—LE®GF, TUEPTERX T ER
Fa IR T, wRRFOIATEREGTH (FPAEANE) K TFHKR
BB B A5 L AT IEAR X T & 1935 4), 4 R AT B HOHRAASE, F
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W] 9k 4k AT AEAB K T 1038 8 ALBP, BB “PATIZIEAR X T F 9435 4)”
VA 6L 35

PATEA KX T BI0E 6, FFAEDITHTE P ZI KRR G ATHITER
B RATH

P17 B AT HATLE R EGITH R T KT B,

BT PATLE R EATHR R T BURBME, A2 L HATIEA £ F 514
iEa), 4 RAFARK T 10 RALIAAE,

F B ATHATEE R EQATH AR T HRBME, NuSHITEA A TS
#)i58), BEPATHHR PTG P E AR G AT AT RE 64T
7, HAB|PATRAEMX T EINE G Ak,

WAL, FH RFBIZEMXTEINEGOPITERETZAFFT S
HATHE” T a4E: SHATREAX T EHEGH, RBZERXT
F 9035 &) A PATLE R B3 TIZ B AR T ) SATHE .

Hodr, B MG A AT 69 7H B E Kmax, EHATIEA £ F 449 id42
Fr o T AR RAF 69 LR BEAT I SRAE (BPIRER 4 AT HAT 46 R R 694740,
So R IEAF O LA H AR T e E Kmax, W4E1EF 06947, 4 k3EH
X F &1 ey RALAAR.

BEHRAER X T EHE )5, RERBIRBGRAT HL TS
36 SR EB G B AT 6 AT G E HRA, e, eRAEEHE
BT 6 ot FEFXATEXE, TOREKRE B B AFT 4 04860 F
FHEARTFX, HHE B4 E AT ey KA BATHRA, LB, T
“3T B )G 69 B AFT 6] BEATAR L 69 ARAL” T L4

YRBENERTE LT EFARTFAN, RFKE S48 47
TN TFEFRAREFR, KRB B BT 4 6gREXBATHRAL,

4w, vASQLIE &) A, MBiXSQLiE &) 4o T (ukk =7 E—4E):

SELECT * FROM tl, t3

WHERE t1.uk IN (SELECT k2_2 FROM t2 WHERE k2_2>3)

AND tl.uk=t3.uk;

10



WO 2018/228322 PCT/CN2018/090610

HRIEAEHE £ F B 1435 4] “SELECT k2_2 FROM t2 WHERE k2_2>3”
B PAT L R T L WHERET 2] & 24

WHERE t1.uk=4

AND tl.uk=t3.uk;

THE, RAEMSQLIESEE A

SELECT * FROM tl, t3

WHERE t1.uk=4

AND tl.uk=t3.uk;

W T it 448 £ F F 105 Y WHERET 4] 4% 25 X, Bk,
AR &5 X3 WHERE-T &) #4783 — 5 i Ak, 152405 84
SQL& 4] 4

SELECT * FROM tl, t3

WHERE t1.uk=4

AND t3.uk=4;

A, sPRUAGEEERE, TAEXAANR LA E—KEZ
Fliads, REZ QA —FUAASHEHRME, PIAERENNRERER
HO(1), KRR G T #4369 M F Feid & PATRE.

® L 4o, R KSR R4 X T B e R KT A EE
GPITHEZ AT F A, TARATIE A X F519i54, TR
PP AT R T A X F 0B PTG B ATT AT E, KR
MK T &, XAFLEGE)PTNEF L F AT L T £ 105
S AR K G ERFiF), FHT R TR, VA T EIEEE)IE S G PAT
i), 4-& T B R4 X T B0 a9 58 R B 9098 6) e PATRCE.,

L R FE AT Xt 388 & & 99)35 &) HATRAR X T E 96918
OB, MBS PATLE R KA, RE T EMBN R, 1228, 2EREHFE,
EHATEPATIE G HE, st T FEHBENRERFES RFHE, X
AR BB IES) G PATHRE R G, HENHEARTRS. wRAX
HFEFER, %R FIERLRE R KRB A
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Bl4e, VAMySQLA ¥, #LIAF¥ &M F X, £FBlc, AAIlcF
HPATLHER A, RETENPOER, B2, Z8BEAE. £+, id
EARA IR TRR —/NBREPTEITAEET, “SHOW WARNINGS” 4
A R T R AR X F B A T FiEE (semijoin ). AT
BHATHE, s+FF B MITHERQERLE RS RI5F 4, XHSQLE
S HPATHERRG, EEQHIELT HO00*m). wREIXEEZHE
#, ZRFEEACKEFTKEFTHATR, #ERBKHEREBE,

K, R LA ARG IEAD X F 298 69540 X T A AT
FARK TR E S, FHARBISTLE R R4 X T E4358) BT B 47
T HHATHE, OHRAEAR X T &), BLFERBRMT X, TAERE
FEEGPATNE S KiF R FE MR8 E, T4 T HETRARE R
ATEFIE] (B T T A L &0 BEE SRR ), RIATE
&) HATHE,

4 R A B AARA T XTI F & 3445 o) AT IE A X T B 19 894k
i, MBS PATERRE, FTEMEAHOER, R E] —Als it
A, mHEEREALE, EPRITEITHNE, T FEHEEGERN
WG G le B RIE R E B % KR 6y, HEGRELFR K, XAEE
HPITHERLG. wRAXBFEENEH, BHREEL RiFEELL
AERXEH AR, ERMBEKRERME. b, £FEI1d, »AMySQL
AU, LR T R, AFE D, ABIdFHHITE R R E, T4
EAMIH S, REHMIE]|—AME & T (MATERIALIZED ), %&J&,
P 16916 B <subquery2>Fe R t 1 T F £ 3RAE (semi join ). AT
PATEE, T FEMBTHRQLAMILE G RERLEE S K7
49, HAEGITEET HOm*m), XAFSQLE & HPITHETRLE. R
RRBFFEW, BEREESZ RGP RERERERIMRE.

K, R LA ARG IEAD X F 298 69540 X T A AT
FARRK T EINES, FARBPSTLE R RATEAN KT E4958) BTN B A7
T RATHE, HBRIEAEA T B, AR s K, TABLE

12
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E O PATNE % Ry Bl TR 2 elEar &, T8 THERR
ARBAE S PATERE] ( BRI T 4 T T &85 XL S0 EE R e ),
PRI T 8 PATEE.

ARFE R B TR A G T ik, VA TR AR —F i amutaf .

A Laap A R T B HRAE R ERETEESE, RS
B, HEIEFEE9E ) HSQLIE S AP, RANBART I LG AL
EAR X T Mg ik

o B 20w, —HPARAR R T &M egRAT &, BARART U T

FI201. RS2 ESQLIE &) 49 SMALIN B, #42SQLIE 4 ¥ B 47
TORTHAFMXTERIES; £H2, NPITFTH202, £F, %
A X T B G RALAAL.

Hd, BART T LA T BT &4 69F 4), th4e T A H WHERE

¥ 4. FROM-¥ 4], JOIN/ON-F &) %% .

BFIR202. MRS B MG AR T R I B AT & AT e B R0 A
¥ AE AT Hrows.

F 203, IR 5 BARE ) S AE AT HrowsFr it F R s, RIREART4)
Xt BL 64 4% 2 18] R 69 T 4T3 w_rows.,

phdm, B it~ Xw_rows= rows* s ATt B i B AT ) 3¢ B 69 AT
4 R ETUEATH.

)%, =T A3t EWHERESAF T 4] 3 5 69347 46 R & 09 FUAE 4T3,
A EAR, HEATH B ERATR IR, wRERXTEN T
XK WHERES#, Mik#FEEA1, BPAE FTw_rowss Trows.

F 204, R BFIBFEITHAS D THX B EKmax, &2, N
PATH H205, FF, W4 RIEARX T ERGHIAAR.,

oo, TR BE Kmax ok = 69 A 3 FE 36077 ik BT X 35699648
X TFHEMERENG K], ZKmax 2 —N ARG/ RERSK, LT ORE
EIRE KX, B, ZKmaxif T Ash AT, e, BIAME 42000,
R KRAEH20000 (P T30 ) 4.

13
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FI205. RS BHATEM X T E19E6, FFEDSTHIAE T RiF
RIRPAT 48 R R 69473

FH206. RFBAIB LA THATLEREGTRET K THREMA
Kmax, #%, WAEFIR05% SEHATIEM X T E9ESG, £, WE
W HATIEA X T EI91E 4], 4 R X T EIMGHRACHAL.

Podm, AEHATIEAD AT 1056 932, sHIRAF e T AT
BAE, doRRF G UAANFAR LY KA Kmax, WP LT HEHGPAT, 4
FORAR,

FHLARAL T R DERACH BB A AT B R R B4 R %

, AR I FE A W PR ERACT BB ST AR R $AT SR, SARAT R —
/1\3]57H%1 X FEIMGPATE R,

HP, w_rows > KmaxZ ok & IEA8 % F 53464 LI 48 13 o fh
Kmax( BP3E40 X F & 02 K& ), M ARF KA A iF £ 560 697 %,
B ARALT R, TR F AR T X,

FI207. HBPATT A AT EHEG T, R BARE LATHITE
RETIZ B ART &) SATRE, AR ZAE A AT B354,

bbdm, WA AR B ART 8 60 R A K F A4 X T & 1035 6) Bk h IR
T4 RVAUH R AR X T &9,

e, A BART 8 69 R A X T EA8 X T £9835 4) B Y MATE
KRG, BT AR B ART 6] F 69 3RV 2 T B4R 5 6 KA X EEATAR F 69
FALER ., BRd, ¥z BT oA T IERLTEIGEGBHA
BRATERE, WIEZ B AFT & T OBMER, 85 e R X X748
ﬂ%ﬁ%%%o

5] 4o SQL% 6] 4= T

SELECT * FROM tl

WHERE uk > SOME (SELECT k2_2 FROM t2 WHERE k2_2>2):

H ¥ ¢YWHEREE 4] T VA T4 2

uk > Min(5,6);

»#

14
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REH—F R A
uk > 5;
BPA0%k 69 SQLIE &) T R A (XAhAL, EA &5 LRATEEA
ik E 10k B )
SELECT * FROM tl
WHERE uk > 5.
R FH—RLIZHA T, EHRIEAXTENEGZIE, TUNSE
W AEAR X T F MRS 69 SQLIE &) BHATAR B 693Z ALK, thde, HHEAR
XTERNMEAFEFAITFN, TRt —FRAAE LXK, 48
kT E R AR BIATE, BT A T4LH WHERET ) F 69 R &£ X,
K —k, AHFERACRLET S —F R T fets
B4 & 1035 8) 22 T -
SELECT * FROM tl, t3
WHERE tl.uk IN (SELECT k2_2 FROM t2 WHERE k2_2>3)
AND tl.uk=t3.uk;
R X TR, LiRiEaTAR A
SELECT * FROM tl, t3
WHERE t1.uk=5
AND tl.uk=t3.uk;
KRG, BEEEGZERMF, TAR—FEHA:
SELECT * FROM tl, t3
WHERE t1.uk=5
AND t3.uk=5.
M ER BT AE it AT RO A8 5 ERE, TAHEIHA K L
RoAE—RET M, REE R —FABLEERERE, it
ORI A LB E AHO), KKHAPRZH T HEFG8E,
A E A RAL GG AR X F &1 e A 7 X T A £ BRALT B 5
., REEIbFHELSE2a, AXTIE G HATIEESZ)E, T VASAIES

15
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69 AR B, A ERACT BT R K F i B R0 RL T X
AT R F F 0k, EH#ATERX T BRI ZE (Hhdmik ik
FARK T B GRACEP 5 RIFAR K T E M RALAEZE, RFHRIE
MR T EINZIG ), 4415 MR I 69 Z AL, EZHBRAT ARG,
A5 6] SATEAMRAL, EMBELALT ARG, T AR H AT R HATR
EeiEs), REGREGLERE,

W B 4e, EARAWIEFEARGT, BHEHMIEESINEGTAAATOR
LHEAEAKTEWIES, EHE, NKRBAFTHNEHHATLERE
WTEATEL, BaE PUEATH TR BERT, RATIZIEM X F 5193547,
FRPATERE, RFEZIUTERES Z AT HRTHEE, AHKRE
FAK T EIGEG; EH LT UALES) PATN R Z AT 4 £ Z BRI B,
FAPATIEA X T 14158, FRBPITLE R X T E1495 8 57
FEBAFTa#ATHE, AHRIFMXTEN, LG LEE)PATH
BF REBATEMIEARRX T EME G XGERFF19, T4 THER
BB T 1038 6] (9 PATET ), RE T B4 R X T &M e94E 5
F16)15 &) B HATRLE

LI, BPATLERAEASQLIES Ty F 2T A0, TULALE| L4k
*ﬂ%ﬁﬁ%%%%&,%%&lﬁ@%&ﬁ%*ﬂ%%%%%iéﬁ
T fe, H—FRIB AT E, e, 5 R 4% % DQL/DML
?%%@%%,?Mﬁ%ﬂWHRH@WON%@%%%&&¢,Wﬁ
— % WHERE-T 4] 69503 AE T #1694 T 55,

H T BIFHEFEA LIk, KW iF EapERAET X TEHme
HACKE , 1o B 3aPT 7, i A KX TF B9 G RIALE E 48 52 321301,
KILE 302, HATH 3034205 #1304,

R FE 301, AT AR EE )5S T B AT 4 R T A A
X FHi0iEd.

FLARM, B & B 3017 ALESIE R B 10E 6 (9 Z AL,
EHIEEEWRE T BAFTERTHALEFMRXTERIES.

16
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o, KR EEEE A ZAE S F I, thde, T Ad SQLEX
FHEMERGETREIN, £F, SQLTAEIEDQL. DMLFE .

AEHAF, FTEWEZFF AT FAGE T R E0E S T %
2T EORFAR, S—AFNEH —AENTIHRSE, Tl
ZATEW;, ZTERNAREEEIANTRANER, Bk, LTAHRZ
Ky kB ).

R T302, T LA E 3015 A £ AEA £ TF B35 40,
FRIR B AFF 8] 3T B 4G HAT 4 R E TS AT

£d, BAFT O EORATEREADATZBATT o) FE 09 R E,
EIAEATHED ) B ART 6) 5 B 8 HATHH R 694631 8K, ST h M IB A
25 R R K 7L B 6945 AT

REHA T, B AT 6) b it 8 3 B 69 HATLE R B FAEATECT
IR T R A THATE e B 4%, todw, RIET302, TAEAK
BT RRBAFT O EeFEmEG R LAETTTER, RFEZBAFTY
6 F Ik XK BRAR L 69 e 5 ARIBIZ M LA HATH AL RER, RIRE
F7F 8y 2 R 6 A B R A TUEATEG K iE B AR T S A e A B R e T
FEATHNE A B 47T 6 3 B 69 AT 4 R E 9 FUE AT,

tbdm, Bit X w_rows= rows*s1& e AT B B AT 6] xR &g AT
4 R G TUEAITH.

PATHE 303, AT HEZFETH TR BEN, #ATZEMRX
THi0E4.

EF, BEEBME (Kmax ) Z—/NHEE, AHEEH, RT9ARY
T B RAE G R T XPT LM LT EI9 L REG K], ZW
WA R —A R GRIRE 5 S, B TOUMRIEERE REE., H4b, ZHK
BUEL T ABD &, thdm, BRIAMEAH 2000, 3]k KAE 420000 (A P =T
L) .

17
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HTFERR, EAPHE—LEZHRGF, TUALEBITERXTEH
BaeEAE T, WwRRFGIATLEREGITE (BPALENEK) K TFHR
BB RS L HATIEAR X F 51415 4), 4 REMEAF M RILAE, T
W 4k 2 PATIEAR X T £ 10458) . HBP, HATE LI035 vAEARA T

PATEA KX T BI0E 6, FFAEDBITHTE P ZR KRR G ATHITER
B RATH

P78 AT IHATLE R E GITHRT K T HHL BE;

E BATHAT S R EATH AR T HURBME, N4 HATiZIEm £ T
835 6], AW EERIR G ATHATE REQTHO TR, AIHITE
JEAR £ F B35S Ak,

F AT PATLE R EATHR R T FULBME, M4s L HATIEAg £ F 514
&), #RIAFAKXT EH MR,

HE #0304, B TAREZAEAD KT H105 G GPATE R EXTZ B
T a#TRE, ERIZAEM AT EINE.

tbde, BB RT304, TAM T AR B AFT R EX P a9dE4E
X F B 1035 6 Bk A PATE R IR EAR X T 514

K pbdm, A BART 8 69 R AKX T EA8 X F £9435 4) B HMATE
R G, LT ARYE B 47T 4) F 693N A2t Hrdk 5 09 R A X BEATAR B 49
BALER, £ H—F R 49, 54 B3b, ZHE R A3047 A &%

BT H 03041, ATz B ART R AXF e X T 2195
&) % ok AEAR X F B 1035 &) e PATLE R

HET¥ 03042, B TAHRIEZE AT F a5, SBHE0E
ik XBATAR B 69 R ARAL.

A# B3, RNEHRLGRAKEET QI FHMAALTI05;

TEHARALFE L3057 VAR FAEBE #0304 iz AE 4R & T 14 4E
8] XX EE JE 6 B ART ) BATAR L 69 SZ AR AL,

pode, FAERAETI05, TAM T AT EL304H RizdE4e X T
FHE)ZE, ARG REMEIFTE AET EFARXTFAN, RIFEK

18
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BEEWAFTHOANTEFARIFN, WREEHEHAFT IO AL
RHATHAL.

BAREHAE, VA EBAB AT A A IR 5 69 AR EIL, A8t
ATEZWSE, BAR—REFTFTAERREI, vA LEAFTHEIRE®
5T AJLRT & 69 7 ik KA, R RAEAA,

HAEM KT EIQREE BARTAERET L REWRSET,
IR S5 35T VA h B B IR 5535

W B4, EARYH LRGP, RACKE B8 F B L3015 % 4K
WHELIEG T BT ORTHALEERXTEWES, BHE, NdK
R U302K IR B AT 4] 37 B e AT R E W HUEATH, B TEATH
DT X BMER, S HATEAIBRATIZ AN AT 45 6), FB|HAIT
GRE, HHERTI0MRIEZPATERESIZ B AFT O HTHE, A
HERZ AR X T EW)3E 4] % KT VAEE &) PAT IR 4o 18 AR
B, FRPATIEM X T E#)E ), FRBIATE R RS ERLTE
HES) A B ART ) ATIE, OB IEM A T2, XAELEESE
) AT B E SATAEATIR AR X T E 1935 6] M K 49 0 A5 9, T4
T B TR BRHIE R B855I HATRT ], ST EHFEMAT EH
GBI B 1035 8) M PATRE .

MR, RWIEEEGEERET M RS, RS, B4
e, £t T RKEFLHROAPTTRGRESBZHEMTER, B4R

TGRS 224007 VA @45 — N RAE —ANA LA FEAZ S e AL 3R 8401, —
A —AVA B3 BT 3 Ak AR 69 A4k 23402 44 9( Radio Frequency,
RF) #.38403. ©R404. A ELT405. AR R 714065 340, KA
BIEAAR TAERE, E4F 7 8 6 IR S 2545 M FF A st IR 4 35 69 TR
., TVALIELE T RS RE Y G, RE DS L EHMN, RF KF
G AR E. P

232 B A0 IZ IR G B 49354 F o, R BAt 3 0 Fo X B R HE B
IR 535 64 8-/ 305y, 1B ALIE AT RPAT -4k JE A4 22402 W) 49 SR AF A2 5 Fa/
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ALY, VAR R GRS 35402 698038, HATIR 4258 69 &P oh f
Fae BHAE, Mt RS RUATEAR G, ARPFH L LHAT, &
T RA01T L5 — R E AL EAL S, LI B401T &R 5L & 3 35 i
HIEAKES, A, SAARR T EAEBELZE. AP R EFfa LA
%, ARBARER T ZAE LKA, TUAEMBYLE, LAXE4H
FRAAL R AT AR R B A FE 32401,

B A% B A0 B T AR A2 5 v BARSE, BPALR T 484, 43
5240138 i35 4T T4k 2 A4 23 40269 BRAFAZ B vA BAE R, Ml AT EFF 3
BE L B A BBAELL T, Blde, R BAOVTTEATHAE AR EA02F 6 4F
A8 K T E G RAAR 5 A IR 4G AR AR X T &8 09T k.

RF®, 34037 Al TILAAZE &Y, 598 L %, HFilH,
F RSB TATE &G, RE—ARF— A LA EW0142, 5
I, IR AT O SR KA SE.

MRS 5% LA A A AL B 69 B R404 (Phdodin ), AW H—
g, wRTAATEREELAALSAERIIZERE, AR
BB RETEAAETINETEAL, K. UAHHEEEE L, BIR404
BTVALIFE—NR—ANVA L AARRKALR. BFALAL. WEEE
M, BRHEMBRFERE, WRRSHETESFETAN.

IR 45 3338 7T QLAEH A 0405, Z A L4057 A TR A8
BFRFHEE, DA TAEER PRBEURIRIESA R4 HE. RAF.
BAEAT. AF BT TN,

IR BE 7T (L3R T E 0406, Z B TEAL06TH TR TEAF
AMANGIE G RITEL T PR EABRIR S B EABHE D, Xk
BHRPpEaTUAREN. XK, BiF. SR ESRSGRAR. 2
T L4067 LiER T @A, T ey, TARA R AL E*E (LCD, Liquid
Crystal Display ). H #L.& & =42 % ( OLED, Organic Light-Emitting Diode )
EHXREE L TR,

BEAREREZHRB T, REBFHLERIIDHBR AT IS, F

>
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— AN L8 B R AR 6 AR AT B 64 I T AT UM e 3K B Ak 25402
B, I AT B 401 KB AT R A AR 254020 09 LR AR, AT R ILA
Frh b, 4o F:

i H AR R E1ES) T BART o) R T HAEFAXTERES, BhH
fE, MRIE AFF 8] 3b B 69 AT 4 R B TUEATH, S PP FUE 47400
FHER BMAR, PATPTRIE X T &103E 9, WR\ITEFM X T E19E
8 WP ATEE R B3t BT B ART S HATIRE , vAEIRPTR AEAR X F B 94)E
4.

HoA, RIEPTIRAEAR X F E195 8 G PATEREXTPTE B AR & 2t
THE, s

¥ Pk BAFT 8 9 R AX T 640 X T £94935 ) B h A X T
F 18038 &) Y PATLE R &

AR PTE B 47T 4) T a9 BRAEAT, B 69 R A XS ATAR 2 69 B
AL,

g, KIE AT 65T HAT S R R TFATH, &35

IR BATT 8 3 B e A5 iR AR THATHG

MR PRk B ATT ) 69 ARGk XOR B 2 9 18 %

MR BTk ) SAE AT R AP R i B, R E AT & 2t B 6975514
R TUEATEE

Pk B AT 6 5t R 69 45 B 10 R G TR AT AR A PTR B AR 8 3t
JL @G AT 48 R F 64 BUE /T4

AR BAE SRR EAZ, TUARE A @A X T E R & 5%
B0 mihik, EHRERL.

FAFIRA B HAA T T A ZIE LR 525645 09 A 77 i oF 69 230 K
P BA T VB ITAL R A8 A0 K GG RRAE R TRy, AR T Ak
F—3 HEAM T FATREMNR T, ZAEENRTALTE: R A
%2 (ROM, Read Only Memory ). FAALAER %124 (RAM, Random Access
Memory ). ## R A,
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VA B3t A I KA PT R A6 — AP AEAR X T E i a9 AL T E A
BT T @B, AT R T BARABIRT AT F 69 R KT X
HATT WL, A EREGBLA R R A TH BB R S F 6 5 kAL
SEA; BIE, AT ARAURGEARAR, R\|ARPIFHDH, ERKRE
i RAL R E LA R EZL, & B, KSR B A AT B
fi g 2 A T GG TR
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A E K P

1. —FEAAF Bt ik, A T ERE, s

B X H AR BB 1B T BART ) R T H AKX T EHES,

FHA, WIRIRETA B AT 8) 5F B 64 AT 45 B B 0 TS 4T3,

L BT iR HiAEAT40 T HUE AR, HUTATRAEAR A F B854

AR TR AR AR £ T & 7435 &) 04 P AT 4 R E5T AT R B AFF 4 #AT
5, HRATARIEME KX FE9ES).

2. AR AN RIPT R BRACT i, PR ARIE PTiR dE 48 & F & 1435 4)
BHATLE R TPk B ART 6 TG, @3

¥ Pk BAFT 8 9 R AX T 640 X T £94935 ) B h A X T
F 1835 8) (I PIATE R &

R BT B ART 8) P a9 3RAEAF, TG 69 A XATAR 2 69 2 F
AL,

3. AR B R LR e R AL T ik, B SRERAT A B 47T 8) 34 5L 4944
T R R HTUEITH, G35

IRICFT L B ART &) 3 B a9 A5 B0 R e i s AE AT

MR PRk B ATT ) 69 ARGk XOR B 2 9 18 %

MR T3 ) A AT 40 A PR R 4 5, SRIRFTIE B AR-F 6) 5T L 69 4%
B0 R TAE AT

Pk B AT 6 5t R 69 45 B 10 R G TR AT AR A PTR B AR 8 3t
R G IRAT 45 R AR 64 TS ATHL.

4. e B AR PTG HRAL T ik, PTRABATPT R A4 X F 59435 4),
.35

PATFTA AEAR X T £ 7435 4), FFAEPATH A 50 KR S A JAT
4k R EWAT4;

FIWT B AT IHATLE R E 91T HRA T KT Ak HUk BIE

FF, Mgk GHATATR AR KT 94956, FHA ® E B RIR G AT
ATHEREQITHO TR, AIPITTATERIEMR T 056 Ak,
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5. deBR AN B RIPTE GhAT %, EARBEFTRIEAR X T E195 8 69
PATEE R ET TR B AT S HATIE , VAHRATRAEM AT B ME X
J, PR AT Rk 645

B EM BT OEFEFARTFAN, RIFBIET G B AT
TN TFEFRAREFR, KRB B BT 4 6gREXBATHRAL,

6. —FIEA AT B IIEE, s

MR BRVAR G Tk AL B ARER AR G AR S, PTIR AR B T AR T
W TR AL B R AT T 12484, FTd A 38 RPIATA R AR T 454
TRIA T Btk

X A EEE ) T B AT R T A AR T EHE S,

L AKX T ERE N, KRB AFT O EegfTERE
& FUE AT

L PR FAEATH ) T IR B AT, HATATR R4 X F &85 47 ;

AR TR AR £ T & 7435 &) 04 P AT 4 R E3T AT R B AFF 4 #AT
5, HRATARIEME KX FE9ES).

7. de A EROPTRGHALEE, Prid s B BEPATHAAE T 1245
AT RIA T AR

¥ Pk BAFT 8 9 R AX T 640 X T £94935 ) B h A X T
F 1835 8) (I PIATE R &

R BT B ART 8) P a9 3RAEAF, TG 69 A XATAR 2 69 2 F
AL,

8. 4w F| B RKOPTE N HAEE, Prid &R PATH AL 7T 1548
AT RIA T AR

IRICFT L B ART &) 3 B a9 A5 B0 R e i s AE AT

MR PRk B ATT ) 69 ARGk XOR B 2 9 18 %

MR BT ik ) S AE AT R AP iR i B, RIRPTIE B 47T 8) 3t 12 69 4%
B8 RIS AT4L;

Pk B AT 6 5t R 69 45 B 10 R G TR AT AR A PTR B AR 8 3t

24



WO 2018/228322 PCT/CN2018/090610

RL GG AT 45 R SR 0 B AT

9. o F|FRKOFTEHACE E, PTE L RPATHTEAE T 1548
AT RIA T B

PATFTA AEAR X T £ 7435 4), FFAEPATH A 50 KR S A JAT
4k R EWAT4;

FIWT B AT IHATLE R E 91T HRA T KT Ak HUk BIE

FF, Mgk GHATATR AR KT 94956, FHA ® E B RIR G AT
ATHEREQITHO TR, AIPITTATERIEMR T 056 Ak,

10, deAF) B ROPTEGHAKE, Prid & EHATHTENE T 35
T84T RIA T 3RAE;
YRBENERTE LT EFARTFAN, RFKE S48 47
OANFEEFXARAFR, MEEE6 B AT & 69 R EXBATHRAL,
11. —AF4E 5 & Wit BT R AMAR, PR AR T 54 A
B RAE 4, PTRALE T4 47 A i AL B2 B8 AT VA TR A T 84k

B X B AR BB 10E S T BART ) R T A AKX T EHES,

F B, WIKIETA B AT 8) 5F B 64 hAT 45 B & 0 TS 4T3,

L BT R HiAE AT40 T HUE AR, HUTATRAEAR A F B854

AR TR AR £ T & 7435 &) 04 P AT 4 R E3T AT R B AFF 4 #AT
5, HRATARIEME KX FE9ES).

12, e Al B R PTiL a9 AE 5 KMt AT SR, PTikARSE
Fr ik 4R A8 X F & 14)35 6) 64 PATLE R BT P A B AR T 8 AT G, &4

KL BART a9 R EX T HERXTERNEZEIHBAERXT
F 18038 &) Y PATLE R &

AR PTE B 47T 4) T a9 BRAEAT, B 69 R A XS ATAR 2 69 B
A,

13, SoA A 2R 1Pk 64 4F J) Kbt FAAUT i A AR, AT 3RIR
ik B AR-F 6] 3T 49 AT 45 R B e FUE 4TS, €35

IRICFT L B ART &) 3 B a9 A5 B0 R e i s AE AT

<
&
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MR PRk B ATT ) 69 ARGk XOR B 2 9 18 %

MR T3 ) A AT 40 A PR R 4 5, SRIRFTIE B AR-F 6) 5T L 69 4%
B0 R TAE AT

Pk B AT 6 5t R 69 45 B 10 R G TR AT AR A PTR B AR 8 3t
RL GG AT 45 R SR 0 B AT

14, e Al 2R FTiL e 3E G Kt AT AR, Frid#uT
Pk dE A8 X F £ 1435 4], 35

PATFTA AEAR X T £ 7435 4), FFAEPATH A 50 KR S A JAT
4k R Z 94T

FIWT B AT IHATLE R E 91T HRA T KT Ak HUk BIE

FF, Mgk GHATATR AR KT 94956, FHA ® E B RIR G AT
ATHEREQITHO TR, AIPITTATERIEMR T 056 Ak,

15, e Al 2R PTiL a9 AE 5 Kt AT SR, PTiEmLE
a4 47T VA y AL 2235 AT VA T RA TF 34

YR BEMERTE LT EFARTFAN, RFKE S48 47
TN TFEFRAREFR, KRB B BT 4 6gREXBATHRAL,
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-
ﬁﬁ&%l ~ 20
P
AEAHR T FH P 4 i
TR AL
1l
A 1a
101
5
B B 1015 6) P B AT ¢k R AEAR X F 06
F o AT HFIEMMET RA FAR
% 18)15 5) %

FKBCH ARF 4 5 N e AT R R TR 102
A& 475K

5 AT RO TR, T

ZAEAR K T 915 9)

RAEEAR A F BB HPSITERE 104
xtiz B ArF 4 FHATIE, vAHRIZIE
A0 & F 1415 6)

A 1b
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217

=> SELECT IR PROY

P2 W W K WA

+1
S

N AN 1YY
=N WA

FHERE uk IN (SELECT k%_2 FRON 12 WHERE k2_2>9) ,

3

».

Pad | oselect type | tadde | Butry {

Lo s Pal | Using whews ]
HE R 31 P18 | Using wheve, Uswng dndex: Fixot¥stoekitld, Gsung joun dbuffer (Biask ¥ested Loop! |
s .

.
fron 4Lt semi Join (¢, w2}
shere (UdT, 8 0 RS2 = TdT. e Tek Y and (&L el ek > 2R
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mysql> EXPLAIN EXTENDED.

~» SELECT ID FROM 11
~> WHERE col IN (SELECT col FROM 12) ;.

A~
-
P

fag | valaet trme | table ! Batyw fa-

4
P

1.3 1 smwpir | Caubuserydr | NBRL s

z
2 0t
5%
L]
2
<t
i

| Weing whers: Weing join bulfer (Blosk Nested Leupd H

:
;
g

|NRL R

uv
+
~+

S TOWE 1n 88y, i WArTIng i._ii}A (1 zeci.

TR
Ny ~

R -:x;st\"x_ &
VRIS 0

R S s a

I

)
%

semi join (d7. 127}

- “ N -

. A
. P U N 1
t1 . ool = <subguervi®y . ool e

A 1d




WO 2018/228322 PCT/CN2018/090610

4/7

201

MR 4%
SQLE &) 643 45K
A SQLIE &) B ART & 25
AR X T

%4

TR 4 ST S038 B IR B 47 T & xt ey | 202
Frdih &6 S48 4TS rows

)

IR BARIE I S AE AT Frows A=t 4 K s 203
s IRIX B AR 6) AT B 69 45 B8 R TS AT

#w rows

204

P BAE AT AT TR
1% 345 Kmax

inl

R4 BHATIEA LT BHE G, FHERIT 205
8 114 S I R IR AT B L e AT 4L

206

i

# R AKX T E0 P & AT AT 2 R 89 4T
AL FAZ o BRE R TR BME

Kmax

HPAT R AR TF EMEG N, REEAR| 907
B L AT HATE R EXTIZ B AFT BRITHE
, VAR AEAE X T EH)iE )

O

A 2a



WO 2018/228322 PCT/CN2018/090610

5717

1B R AT

O

17 AL
e

W FEAR AL




WO 2018/228322 PCT/CN2018/090610
6/7
301 302 303 304
[ [ - 4
HEHET FEIRE T, ATE T, B BT
A 3a
301 302 303
4 4 -
Y&y R 7, HATH A,
304
~
3041
B F R A a
l |_— 3042
TS S
BEERA

A 3b




WO 2018/228322

PCT/CN2018/090610

717
301 302 303 304
- - 4 -
HE T FRIHE T, PATHEA BB ¥
305
-
B AR AL T,
A 3c
/ 400
T BB
403 -
o SR WL 34
404, 1
\\,n{\ 40 1 "\\\‘\
402 o 439 %
e E
_________ PEEE 2 ¢ ¥+ BTEAL 406

A 4




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/090610

A. CLASSIFICATION OF SUBJECT MATTER
GO6F 17/30(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNTXT; CNABS; VEN; USTXT; EPTXT; WOTXT; CNKI: £5if, 72y, JHER, thib, EE, 205, Wik(E, b E, Mif(E,
B8, 5RE, B, &, query, subquery, eliminate, optimize, rewrite, preset value, predetermined value, threshold, result
set, replace, instead

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 107315790 A (TENCENT TECHNOLOGY SHENZHEN CO., LTD.) 03 November 2017 1-15
(2017-11-03)
entire document

A CN 104765731 A (INTERNATIONAL BUSINESS MACHINES CORPORATION) 08 July 1-15
2015 (2015-07-08)
entire document

A US 2014379690 A1 (ORACLE INT CORP.) 25 December 2014 (2014-12-25) 1-15
entire document

A US 9183254 B1 (COLE, R.L. ET AL.) 10 November 2015 (2015-11-10) 1-15
entire document

A CN 103678621 A (SHANGHAI DAMENG DATABASE CO., LTD.) 26 March 2014 1-15
(2014-03-26)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

#  Special categories of cited documents: «T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” catlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date ] o ] o when the document is taken alone
“L" document which may throw doubts on priority claim(s) or which is «y” document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&» document member of the same patent family
«p”” document published prior to the international filing date but later than
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
30 August 2018 10 September 2018
Name and mailing address of the ISA/CN Authorized officer

State Intellectual Property Office of the P. R. China

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2018/090610
. Patc.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 107315790 A 03 November 2017 None
CN 104765731 A 08 July 2015 CN 104765731 B 18 May 2018
us 2014379690 Al 25 December 2014 None
Us 9183254 Bl 10 November 2015 us 9582539 Bl 28 February 2017
us 9665619 Bl 30 May 2017
CN 103678621 A 26 March 2014 CN 103678621 B 17 August 2016

Form PCT/ISA/210 (patent family annex) (January 2015)



E Rt =R S oy 1
PCT/CN2018/090610

A A E
GO6F 17/30(2006. 01) 1

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B. R
R IR AR BRSO (s 2R R G My 2K T)
GOeF

BB AL FR TR A B4 B 5 R PR BE SRR LA A M AR 2R SCR

TERE A 2 2 () A7 it e (Rl e A9, A0 TR RAA) (e A )

CNTXT; CNABS; VEN; USTXT;; EPTXT;; WOTXT ;CNKI: Frvf), F#&#), ¥k, b, EE, 55, Uk, TEE. 69E,
BfE, S5HEE, B, 0B, query, subquery, eliminate, optimize, rewrite, preset value, predetermined value,
threshold, result set, replace, instead

C. Xt
% wr B3, IR, FEUMSCEE FHIC AR B SR
PX CN 107315790 A (B WREHFIRIIBEIRAT) 20174 115 3H (2017 - 11 - 03) 1-15
E8'8
A CN 104765731 A (EFrAL8sA ) 20168 7H 8H (2015 - 07 - 08) 1-15
Eo8'
A US 2014379690 Al (ORACLE INT CORP) 20144 12H 25H (2014 - 12 - 25) 1-15
E8'8
A US 9183254 B1 (COLE, RICHARD L.Z%%) 20154 11H 10H (2015 - 11 - 10) 1-15
A
A CN 103678621 A (HiBEREIRESRAF) 20144 3H 26H (2014 - 03 - 26) 1-15
E8'8
[ st ek myg i spg TSGR
x B FISCRa Ak, “r %%Eg%%%ﬂ%%F“ﬁ 5 AR, (Bh TR
wpr GG BIARSEOFR T B Bk — BORA Mo AR
X7 REBUSHCHE, BAEEICIE, AEERAS R I R
wp 7 TERRA I B R 2 5 A A HO7E S B SR e P &
«p» TTRENML S A E R RRREE A ST, B S — B : “yr HERIFRLHISC A é?yﬁ%%~%ﬁ%zﬁiﬁiﬁ%eﬁ
L R e R Sl ot AU H AR AR T U BRI A
B i) BN B 3
“o07 WROSLAT. WA, BIa T = AT «g” RIREFIHIH
«pr A BT EER S B ERT FTER s B it
[ PR &R S Fm s i H A [ Frab =R 5 e 2
20184F 8H 30H 20184 9A 10H
TSA/CNH 44 Fr 1 25 Ha 1k ZAE R
AN ESIE AN B 2R 40 IR =AU (TSA/CN) 73 4
b E L ST E X & IR H 3 ER6 S 100088 ARRIH
HHEZ (86-10)62019451 55 86-(20)-28958273

= PCT/ISA/210 (5E270) (20154E1H)



REEe £ 7
XTREEHHER PCT/CN2018/090610
K 8] R Wi ARG R s
CN 107315790 A 20174 115 3H .
CN 104765731 A 20154E 7H 8H CN 104765731 B 20184 54 18H
Us 2014379690 Al 20144F 128 25H I
Us 9183254 B1 20154 11H 10H Us 9582539 B1 20174 28 28H
Us 9665619 B1 20174 54 30H
CN 103678621 A 20144 35 26H CN 103678621 B 20164F 87 17H

#F PCT/ISA/210 (FIEEFIMIH) (2015481 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report

