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Multi-table Joint Query Method for Combine Harvester
Knowledge Base Data
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Abstract; The combine harvester knowledge base system uses the SQL server database, numerous data
tables in the database are independent and easy to build and manage. But when the amount of knowledge
base data reaches a certain size, querying data tables one by one is not actionable and merging all the
data tables will lead to confusion in the data structure, unclear content expression, and technical inability
to achieve. In response to this problem, a multi-table joint query method of combine harvester knowledge
base data was proposed. The data table types was divided from multiple perspectives, the data storage
structure of the combine harvester knowledge base was analyzed and the management scope for multi-table
joint data was set. The application structured query language (SQL) fused multi-table information into a
dataset and stored it into a temporary table to achieve multi-table joint operation. The human-computer
interactive interface was used to convert the user query requirements into multi-table joint query
statements to generate query results, and multi-table approximate range query and multi-table precise
positioning query were realized. The test results between multi-table joint query and traditional single-
table knowledge query showed that on the one hand, multi-table approximate range query saved user
operation time by 50% or more than the original single-table approximate range query of the system, and
the highest reached 90. 4% ; on the other hand, the multi-table precise positioning query saved 48. 1% or
more user operation time compared with the original single-table precise positioning query of the system,
and the highest reached 89.6% . The implementation of multi-table joint query made the combine
harvester knowledge base system practical and feasible and provided a reference idea and method for data
management of similar knowledge base system.
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belonged to harvester knowledge base system
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Fig.7 Block diagram of multi-table joint query

x1 EAMNBEFARESX

Tab.1 Commonly used wildcards and their meanings

il AT i
% FEEZATIF
- A FAY
[] $5 52 Y R B A AT

("] ANTEAR E I B Y A AT

SO A 1 KA 2T N A BV L ROdE AR
SEAT B AE I I 2, BUEAE SQL Server K4l 178 Hh



158 £~k

IR

2023 4

S L 1 B4R 4 , PR b 7 57 9 DG T84 744 36
ELHE A B H R 15 B0 2 2 1 2 SR A O 9
e,

SELECT (%1 %) FROM (i $ 4 £ 4 1)
WHERE (%14 1) [NOT] LIKE * ( (B4 1)

UNION

SELECT (%1 %) FROM ( f# i X0 48 % 4 2)
WHERE (314 2) [NOT] LIKE * ( 4545 2)

T IR R % e T ) B 1) B R 2 RS
B AT A B BB 4R 1 BOUE R 0 B g5 R X, T
SEEER XoF R 1) B 3 1 22 SRR A 3, 0D T B A
B AT R b A5 R 1 A 2R U IR B, 4R T A
A AT ] o

H1 T 9\ 1 Bl 22T 14 4 R B R Ak
1E SQL Server $UH5 [ (1) 52 B A7 78 (14 5045 22, 4 ik
Bl e O 1) B30 2 1) 22 A0 AT 0 T 4 A A HEL L
B s AT S A F AT IS B AT 9 SELECT i 41 5
B, AP

SELECT (£ i3t FEl 4 5 5 44 )

FROM (£ i)l {4 )

WHERE ( 2 i)t [ 45 #5 ££ %11 45 ) [ NOT ] LIKE
CHEBFERH)

4.2.2 ZRAEHAM

2 NG W £ 10 1 55 B2 AL SELECT 3 41
WHERE /4] (1 Az 545 5 A 100 H s 5 Bl &
(B0 R AT L, O ok Hh AF AR S A H bR 8 4 — X
FEHE SR, WREEAFEIE =.<.>.< =,
> =< >HM! =, BHIERRET ONTORT AT
FET KTET AETHAET, HiBkEh

WHERE ( lb# 3R 1) (MBS M) (i
Fik 2)

A Rk 2R FF 5 AT E R T S T 5
AIZ A ERE X TR WA A, Bk ks
ST R 0 1Y B A e 1 S B s A R R R —

BT ) BOHE e 1) 2 R TR A 1 5 2 RO A
AR R, T2 s B8 A7 ik A B0 B ) %0 is =
LR MIELR S Bk

SELECT (%14 ) FROM (4 [o] ¥t 45 % 4 Fx 1)
WHERE ( [b##£ AR 1) (B ES) (ks
X 2)

UNION

SELECT (%14 ) FROM (4 [o] % 4fs 2 4 % 2)
WHERE ( [b##£ AR 3) (B ES) (ks
X 4)

BT N 1] B3R 2 1) 22 N 1 2 ) 2 7 4 B R
i b B T A S AR Y SELECT i
SR, HAE R

SELECT (£ i3t FEl 4 42 5 44 )

FROM (#%if) i Fl 45 )

WHERE (Il £RBHK 1) (BB (LK
Fik 2)

5 BefitmREEN

5.1 AHZER®EEIT

B SRIRA WOR LR R R S8 5 78 R 48 £ i
5] PR B 5 A7 R GRS R A T &
FEAAW”, W E 8 Frs, Binl ik A 2 RIS A
TR ST 3% S AR 5 B A A A DL RS B
RIaai Rt iTikit, “ZREGENAH BIEL
T AR [ A o) LT AN 2 R M E AL A S,
w22 3 DU R A vk B T R 1 R 22 RO A i)
D535, BT R AR R P sk R A R Y R A SRR Y 1
SETE RO A8 F ] 43 A 45 00 () JE A B R A b Ty
FLAA R R 58 A K R B A L 1R 4 PR G P BEOE 1 A
588 1) 2 35 77 U AR Oy B DL L P ) K T 3 R 1Y
Feak gy Ko 9 an B i A7 Aid 45 48 TP o B T AR LR
8 RN 21 0 R B 3R B B E R g 2 3R
T LA 960 ST SR AR X N ) R ) S Y R AH SEA
K7W TR, 22 Z0OKG 1 2 6 A ih) 5T N 1) 02
22 R i A ) 5k, ST A B A7 2 R )RR A L
T RN L R A i) Y B Sk R AE SR R T T e
Fi 22 A 1R BT AE 1 BB WSOER ML T A AR B T R R
AR 8 B R S A, AT
CRAPATS TR B/ AT R R R AE DA T AR A
JIF 39 A5 1) 98 R 5 5 300 25 0F
52 MRAERZENAFER

I A5 WS AR ML RN TR 2 A0 7 ik 235 A O 4 b U7 A
g4, RO P LI o 25 8 JR B0 7 a5 3 B Y R B
R SS n  IRS5 A e — 45 B R 2 A BT IR O b
Mk H & P ALAIE K .

FH AL 75 ©E Sr J0H E R G B A il 45 4
AT O R G 0 R S e R B AR BRI 45 A R
MRS AE At s 4 o TP 7 A TR0 R B &R e st ]
MBI RH RE T OMIRS ST ZETNR, REKLK
A7 1) 25 10 i A 7E AR 55 2% o Ak 3SR A 2R 55 S s
ERE PP

A WOER BIL RN TR 2R 52 Ay ik I 52 B o2 ] e 2R 5
WA, B 3 Fhiz 47 5 3 O AR E R G A
B AN — DR R G A BoplstT , T R MR
2 55 i 1) W 45 B Bl 2% )5, B AT XX R G R AT U5



%5 1)

XZRH A Bea ok AL R % B 2 R BK & A i 7 L PR 159

o B AR o x
X4 &8 =8

S B ) Rk SR SRS 5 U
B
BAKEIIE RS BIEAR: ZWM Copyright: LIUHX ACADEMIC TEAM
(a) BREWHRLINR A R S 3 A if
ol pEE - m| X o EEE = (| X
|z mm ma X4 ®E B
gl e
=
5 £
(b) HHRM W 54 () BRMREf S 2L
BT} W A A S A

8 Z3RBRA £ BT TE AR GE B AR
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in system
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Fig.9 Single table approximate range query results

under node “Formula of fan type cleaning device”
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S 451 v Xt F B G B3 L A 3 D BE T AE H SR A
e 3 AT SR A 3 AR F AR AT A
2 RATVE Fl A D) e R 7 H SR B 14
IR IRAR W B AR AT E R T A A
TE R, ORI E] 4 R TR 273, Ho— S 2l
TR T AT R Y R

Xt IR WSR2 28 8 Bl A B L A
B K TR JT A4 BHL Y T 0T L 1) 28 U KOs R AE O A
TR PR, PSR ALY B A iR 5 22 30 DL TRl 4 i)
4 B A 5 T A7 60 L, iR D A5 R N 3 F i o

D5 2R /R 22 300 B3 £ 360 e B3RS (I
i 28 30 B9 ] AR I [RD 2D 50% e LA L fie 1 4

£33 ELCEEEAHENRKER
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ES RN

BAR ) /s

TR ASE B 2 B0 RO % 75/11
A3 B S e B e 22 18 S S PR B R 23/11
| 5 455 He S ) 2 B AR 5= 34/11
i 28 A5 R D) 28 4 2R 22/11
Bl PR S R R 24/11
K 2455 P S 4] 24 B dl 3R 35/11
ol DR 9 R 28 B R 34/11
s 9 11 5 9 e 2K 5 o 115/11
BISH B % 34/11

EEREL L (NN Y ST (H el B S IR RN NV = ik (Ve N i
WAL R FR, T
itE] 90. 4% |,
5.4.2 RGeS LA I ROR AR

FH P A Z2 3R A ) A7 S 1k B ORG T
SENLA ) VR, AR RS M LA R AT,
FURE ST AR U E R H A LS R4 H
SIHE A 1 R g A A LB 2R i U R
FESHE b, IR 2 A 1) 3 TR T A 8 4 0 B 8 4
TP SCAHE v 36 P 3k 8 2 30 A7 A 3 1 LA 8,
PR E AR RS > <o=.> =< =D
S5 A5 1 TR P 500 TR AT E AR 1 B B A RS T
R, RV A] B Bl A A o A R i A i)
S AR AT R B AE B b

Sk G 58 22 2R U S AV A I ) 6 6 R R AR
AR BT 22 G0 B8 A7 fids 225 ) v 14 4 B T e A
U1 S5 2 SR BB 2 1 Ay A ) S L O 49, B AE
Tl IR I B SRR MLMIL TR 1) 4 35 1 B 25 B 2 R 4R K
Pt v T R A ), A AL AL O “4LZ - 2.5 [ U EE
W P 5 E AR AT 3 ALY L A v I 3 i P S )
— N H PSR R RIS ORR L TR R Sk
G 7 2 1) T e N 22 3RORS A 1 D RE T R
IR o B K o A A IR, P T R R B
“OrBIVE B EL TR, 43 i) i B A e 2R KU O T =X
W EREARSH WU TE R AR SR
“Oy AL B AR SHCE A A SRR
KA LR 417 — 2. 57 [ B, HE el KU B
T e e BB R S R0 B E S A I3 [ A 3
ZESANIE 11 FToR o D P HE N BRLSORE o A2 A 1)
SUIH TG B 58 BT A 2 IR AT B A i A5 R O 1k X
F P 58 A2 ) L FE T AT 15 AR B8 it
45 s, LK WS A A ) I, 78 B E B B0 2k R SR
HE Hh 23 S R B R A 4 B W SRR B/ 4y S i
WEFEARSE /P B SRS X — R
FECARMEBRIA N =" AP R el ek, 325 15



%5 1)

XZRH A Bea ok AL R % B 2 R BK & A i 7 L PR 161

B/ A SR RE TP A 412 — 2,57 AT 2 ), B
ARG AL A W 12 B A P A S
S S A9 T A7 2 SR T 0 502 i
ARSI L 1E P P52 A R 3R
175 RAEL IR, I 14 5

& SERER - o x
© RERS
EMEEEs WhEE

MR SRR | EINEE NEHFIEER |

g = -] &EE - BlE/FHER AZ-25

sne G OGEEORPCROME ONH O MMM

il EE

I DU LW i R W i 5 N (SR ]
T 1R B ) P KG9 45 2R

Single table precise positioning query results when

BEAR: ZIM Copyright: LIUHX ACADEMIC TEAM

Fig. 11
“Technical parameters of fan sieve type cleaning device”

was used as query scope
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Fig. 12 Query results generated by multi-table precise

positioning query function in system
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