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Natural Language Query Transformation Method for Spatial Databases Based on Large
Language Models

LIU Meng-Yi', XU Jian-Qiu', TONG Yong-Xin®

'(College of Computer Science and Technology/College of Software, Nanjing University of Acronautics and Astronautics, Nanjing 211106,
China)

*(School of Computer Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: Text2SQL has evolved into a significant tool for data analysis and database management by reducing the technical barriers for
non-expert users to interact with relational databases. The introduction of large language models (LLMs), represented by GPT, further
improves the performance of Text2SQL systems. However, existing Text2SQL techniques are difficult to apply directly to the spatial
database domain because spatial data involves complex geometric relationships, diverse query types, and the demand for high-precision
semantic understanding. To address these issues and lower the threshold for interaction between non-experts and spatial databases, a
natural language query (NLQ) transformation method for spatial databases is proposed. The method consists of two core phases: (1) natural

language understanding; (2) executable language generation. In phase (1), an entity information extraction algorithm is employed to extract
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key query entities, and a spatial data query corpus is constructed based on large language models to determine the query type. In phase
(2), a structured language model (SLM) is selected according to the query type, and the entities are then mapped into the structured
language model to generate the final executable language for spatial databases. Experimental results on multiple real-world datasets
demonstrate that the proposed method enables efficient transformation from natural language queries to executable languages of spatial
databases.

Key words: spatial database; natural language interface; natural language interface for databases; semantic parsing; query processing

25 (R B Dyt B R S5« i AT T R R A T I A R B AN A AT SRR, B RBR
ROHR SR AN Z R, AN ) B R IR A AT AT BB AR R, T HLAHES) 1O e Rk PR R B B 7
SR AR, # 0 GeoSpark”. Ganos' Al SECONDO 25 7% i) U 2 F7E 22 S A1 4k 7 B, 3% 26 R 45 R 8 S R 22 b 2 )
G, AR AW WS, RE4AEE . 208 Join MRS B, SR, 25 (B 303 250 10
HARTIM S R P H 88K 00 5 3R 2 RAAE B 089, — 5T, 25 (M2 18 75 MG SRR AG 451 B
AR ), SO P BTl AR R T B R, 53—, BB A AR PR R 5 AR, X
BT SR 7 ) ECHE 1 2 R P AR, A AR Z RN R U R, HE LA A R P 2 ) s P (s 0. o T A AR
A el | AE S EEE NS AEIEE, FE - ANHIEEF B RIESH D (natural language interface for
database, NLIDB). HRHIF 78N 53 5%k 4% (VR4 P HEAT 1 K S (R0 57, A B0t o IX 10 22 51 by VPR 2 ) U7, (R
X2 AV HCHE P ORI 5 4 ORI ST R AN 2.

JL4E NLIDB 7£ % 25048 e . XML #4fi %2 Al RDF 7] % R G55 U A T2 0F 7L, ELEF 0 2 Rl e A F 72
P34k T2 B B vl T2 AV B 2 ) O Re S 2 ik, JC L RAE W K i B R . RS FmBIESH, 5
) Text2SQL HEZEHME DL B 42 )87 F T2 (B Hicdle e v AT 15 5 AR . GPT-4o 55 K15 5 B (large language model,
LLM) A% B B 2 B ARE & B IR 73 . GPT-40 S 2 (B 8uE b 19 B 4R 1E 5 &) (natural language
query, NLQ), 42 iy L IR AT $0ATIE =, (R IX e 2 Y38 % 7218 L RASHERA ).

NLQ);: What universities are there in Jiangning District of Nanjing?

DL NLQ, Al e id FRan &l 1 fiaw, GPT-4o 45 i=HIAREUTL 4K “Jiangning District”, {1 ininterior i .45 5K
W K22 75 58 A b UL 7 X B, (HS2FR LN %46 intersects & HAFHEAT HIWT. [FI, GPT-40 A2 BRI AT AT 1E 5%
A% EAERMRAL.

B4R T V5 Sk IR Kl
- query university <index operation> filter [.GeoData
. university intersects university |:> intersects (district feed filter [.Name = “Jiangning
What universities are NALSpatial [ fangning District | egion x region — bool createtree District”] extract[GeoData])] consume;
there in Jiangning in the district relation [GeoData] o o
. - query university feed filter [.GeoData ininterior
District of Nanjing? P L . L
GPT4 university ininterior JiangningDistrict] consume;
-40 ) ) .
25 A # R = A5 1 JiangningDistrict | point * region — bool " . PN
S AR B AAE S ) gning BOE R HATIE S

1 Z[A 3R B E AR E & B R s 4

el 2 (DA 2 1) B RS 5 1 1 T AR R LT 7R K OBk R

Pk 1. 23 (8] 5¢ R AL B /IR W 2 2 2% B U AP A, H - AR AT e DL Ry AR08, EE SOHE LR
file. WERABEMERR IR AR A P R B, B R R AN RN E L E S e R. WA — 2 E A5 S 4 (natural
language processing, NLP) T. &, 1 Stanford CoreNLP™, spaCy™. NLTK! 1 Stanzal'", 76 i@t & 0 AT 30
. SR, BT 25 (R EHE [ 1R 52 A T LT 50 R R0 22 PR AL A1) 2 20, Jok e 10 L 70 o A A 2 D 090 25 140 0 T P 288 SR
ARELAR. T, KOS B RLE 4% [ 50 HE [ AR VE T A0 IE SURHT T R BL T B R 1Y, SR B = 1A X s )
B 2 1) R o I SR TR . X O M R 5 O B TR AR B T HRAT R I TR AR R LR, MUK T %
RS B, BT RESE NI R AR EARBRIR AR B ] A 4 R X — 1) A, AL v R A1) v o B ) B TR TR P A A TR R
KER N TR IRBN, TR R Lz 4

PRAE 2. FTHAT B IS A) 75 A R 0 I R G GO, Qe e 36 o ) A R AR AR A AT A2 — A 1 SR A R 1T i)



X B4 AT RIE SRR G R MBI G RIES BRI T R 1123

R SQL 7E A FEAL 1 2 4 KA (1 5 2 % 1] 25 R IS 28R AN TR A (1 NLIDB R Gl 5 (i 25 1 A Ak 88 704 B 4R
B E O SQL B AR U B 45 R XAy AR TG T B, (HTE B W DR AN R R ) 5 A AEAS
JE. AT ST b S A VR B ), AT 0 BRI AT A ADE AR E S BB O S R R T HUTIE . ATHUTIE S
Aef X RE S AR S H AT R A5, MmN B AL SR AL 24 g8 1. Bhab, @it B A R -, H A
AT DABE RN B AR A ) (P AT IR, e L B R R AR R D B, s A AR

T R FIABRR, AR SCHR P TR R I S IR 1 ARE S AR T, A4 9 NALSpatial,
FOVF 7 LA B RS 5 0T 23 8] B3 1 A ). NALSpatial DA (BB B k30 B AT 3 R v A05@ F 1k, 4
UE T 34 5 508 SRR, 75 B 2R E S B R B, @ B AR R AN T KT A R (KB R, SR SR s
AN AL X P TTE NALSpatial F& a4 J@ 1, 38 35 Fh 2= () S0 2 B0 R 20 B4, AN Wit odt i 5500 75
SRERME T RIS B AT R AR vk 75 2. FE VT AT 16 5 AR B B, AR A 1 R R IR B A5 M AL AE S B Y (structured
language model, SLM), J& T~ S 4 e S 0 JU) ) Je 2500 2 T AT 7500, 380 B A T RS 45 M A0 18 B AR, T ASR BN TR
J2 B ) 1 P I S X PP R OR T NALSpatial fF38 FH:, (B0 LA 5E T8 /T T — = MR E 2 L,
TRt 2 M1Eek. s, NALSpatial MY GI, XFTF 7 2 1915 SCRHIDN, 2B F5AH M, TTAUNA
[E) (0 B35 I AT B B A AR /D,

25 P RTIR, ASCHI TRk T LLs g iR,

(1) S PN B ARE S T T IR ANRNT, SRR 25 (7] SRS B R R RN B 28 A, o e A
B 0 SEAR BRI, R B ARTE S AR TR AR [ 318 Al 4 SEAR RS DhBE, 454 45 181 9¢ 2R S R B, A
HP R 2 () SRS REAT A TARAT. 285, 22T KIE 5 AR IR 55 2 P 2s (A 20 8 B 1) v o B 1R RLEE, () BILSTM
RS AT IS5, AT SEEL A DB AR ).

(2) 3B TR A S A b = AR RO, K 5 AR I B WE SO B EE T HUTIE 5. BN
Fubas A, JEEAE . BOLARE . 4518 Join 7 VIR & A 1 43 R 3G S5 M0 T8 S AR, ARG 5 Tk
T 2 [R) B0 23 10 S i R (0 AN o0 2R Wi BB B SR A oo BE G R, AR RAT AT IE . BE S A S INE
FIRE TR BA, XA i BB A AT AL

(3) #EBURE FE £ 4t SECONDO H1JF % T NALSpatial, 33 T E S (5 8 B 42 HE4T 1 41 (1 92 00 96 41F .
SeUG 4 R B, NALSpatial [T 250 R A1 204 2.5 s, TIPSR 95%, BIPERE BN 92%. 484 2% R G T8 1x,
NALSpatial £ F 3 TG0 MM SEHLES 5 > 5 3 Bl ik Ff3EF K08 S 8 GPT-do HI5 4. L4, B84IE T NALSpatial
FOPE e e 1 B LA AL I 7 Akt

1 HxIE

Text2SQL HiAR T4 MU T R E kR, LA F SR & AL B G5 M A0S 5 A2 7 T S 2Bk, O T i peix e
], TR AR T3 RO BT R R i SR T AL S . RGBT

BEF U () 7 v T B RN, AR 5 SRTE S R R A A TE &, (B PR P 4 0 ARIE A
5 N FEon. AR A Y& PRECISE! A NaLIRM!. PRECISE 5& X 7 i X 5 AL 30 M-S, LR 57T DLk A B 9%
SQL Y ARE = T, (HAE, FoikibAT 18 U FL ) [ 4R35 = B WK 4 PRECISE E 40 %% 4. PRECISE fiff Fi 4 E A )
W O IR B ST BIBE o R, RS, B U S TE 5 A B A — iR B R A I S5 A6 1E . NaLIR £
FI NLP T HAE R A ARE S B AT, S8 5 bR 1R o] AW St 3 SQL 2R A5, KB S 35 %R AR AT
P — S F4E. NaLIR A [ P @R 1 2 RO 2 05 5%, i ELE 2 B02 FhER g5 sUO6 A P i, DA P i B
B AR AR A E TGN, NaLIR 0] LA P A bty i 21 O 3L

FEFHLER S S 570 0] LB B2 o) A ARIE 5 208 SRR 1B, (B2 v i M BEAEAR KRR B R T 255
PR R U0 AR R G IRNet! Al ValueNet'"™), IRNet 7F [ 4R 1E = & W A1 B0 Ep o 2 M T U B, B in 2
WU NLQ HHR B FIFI . SR 5 {3 F 3 T 151k A SRR & RO T 25 R 1) R R 2598 5, R AR HEIRT HY SQL.
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ValueNet {8 FH & T 4 B 252 i 45 A4 (A B R OR & BREE AL TE 5 . it 4% /2 IRNet Zi i &% (09 &, AUGRICH
FRHHE PR ., R RSB P P9 2 vh SR B B M. AR 25 £ LSTM ZRAG AN 2 AN HR T I 2% 2k, Tk
Pt BURME. BOlL, K8 5 AR I FHLAS 2 2T 5 R K T A7 I R FEHLIS. Kordjamshidit™ ) I K18 5 #6 A
£ E ARG 5 BRI Bt AT 2 T MRS TR B, M5 1 BE 06 i 3RO B S A K HLis 2l ) 2 [ AR 8045 2 A 2844

SR BT E Iz, (B BT R S U B AR 5 R AL T AL AR 2T 1D SRR R P S 1
FRGE, H i FEARBOI 2. 3 T UAIHL &2 SR & f 7T E R UM L8 27 ) BOR S5 Al ok, L M E
TR S, TR e RG0S [ AR o 20 1 o 3 A D Ab 28 B8 0. AR R G0 NALMOPY R GARP®Y. NALMO £&—4
TR A5 R B IAE S 5 0. BEE B 280 S A, NALMO Jex & #EAT TRAC B, 28 J5 15 A i UM T 5549 3 6
FEEOLAREH WA BN RAE N IISEAARE . foa, 2T 8 e AL il — M B RN ER I E AL B B RNy
TIREEMEE, RGME T — DT BT8R 5 RILACAL B AR, NALMO SR 5 Mg s K2, t4s
IR A YRR ROl AR E . PUSARLIVE S A Join A if). GAR M43 7€ #udls 2 b i —4R< B SQL
THiG, AT HARAE S X T4 € 10 NLQ, GAR B HAE a4 i A2 P AR il 1 NLQ, JF A 27 2] HE P AR R 4R 1) d %
IR RIE A, TG F e 2R

KZH Text2SQL HARZE N R F KHa e TR, o R A MU i gk A B A=, 2R, 2 R Hde A BURAT
AL, 0V R R A R PR A S 2R, DR P T ) e R (R SR SR R A BRAE, 43 LA 1Y) Text2SQL
AR A B0 F T 27 () e e e Ab, 7 ) Bl P (i i AR AR R SR 2R 2 () 57, RIETT 54448 SQL &l
FAEAR R ZE 5. DRI, Ao A 200t SR 2 (R 504 1) T R 5 B0, MERR R IA BRI SC R L SR B0 I P Rk S5 v
P, 75882 2 A Huda e 19 AR08 5 B it 7T 1 S B Pk .

2 BT ARESRANTEHIEEFEBRES B HRE X

AHTVELAA AP B A2 T O SRR ) 2 (RO R AR 5 BT 1% NALSpatial, 18] 2 2%} NALSpatial
MR AHESR R . A8 B ORAE 5 BRI BL, Sext i A\ 2R EAT B SR 5 AR B, SRS 45 & TUSE M (0 iR e S Ok i
SEAA, TR TR 5 R G AR ZE TR B SR A8 PR AT I 5 AL B B, MR 2 SR e B A AL E AR
Y, BT SRS U 3 T AT 1 ).

o AEEEUE A RE S A

N~

( AR R )

it B P T T I
K2 NALSpatial HE42

T NALSpatial, W053% 1 Fios. 48 B RE 5 BEARRLRE b, SE MR 2 R Al 2R g 72 2 18] 5 28 1R P A e
W (5 147), A NLP T & spaCy W A B MBEATARRE (5 2 17), 45 SRR R DO Sk (3 3. 417). &



X B4 AT RIE SRR G R MBI G RIES BRI T R 1125

JEHE T ORIE R GPT-4o0 F4 2w o 11 2% ) 58 AR iEoRHEE (B8 5 47), A BILSTM M 2% Il ZRif st e, 5t 546
WISRABEAT T (58 6+ 7 47). £ ATHRAT I 5 5 AR AR A, SR P8R e o (13 ST A i A I SR 1 )
A REE A TE F A (B8 8 47), MRS SN AR H 52 S & M S AT SRR (B8 9 47), SR 5 T WS 0 g i
PRI B SRS 5 IR b, K3 AT B s R B R B (56 104 11 47).

BOR 1 B R HRE S A

fN: FSRIE S A5 NLO; #udls PE{5 R DB;

ity ATHRAT )KL 5 A ) EDQ.

1. KBs «— generateKB(DB)

2. doc — nlp(NLQ)

3. for word,edoc do // SEAAHREEL
4. E « entityExtraction(KBs)

5. Corpus « generateCorpus()

6. model < BiLSTM (Corpus) // B ) ZERIL
7. QType «— predictQueryType(model, doc)

8. SLM « generateSLM(DB)

9. sim «— selectSLM(SLM, QType)

10. EDQ « constructEDQ(E, sim) // 7 i) it &
11. return EDQ

3 FEHIEERIES TIHER

H SR TG 5 BEARRY B BAT 552 SR (1 25 (B 504 NLQ HEATARMT, BB M LA 48 ST (5 B AR B A A 25 A 4
P2 W R}

(1) S5 B AR R 1 BIHT mRUE TR AU 5 S A BRI, S I 71 R G B AR, #i IR AN R
KM E W LR, RIGEEE 1A 0 R AR R A m AR AT 0 e 5 B A, AT SR T ST AR R il ) o4 5 R T fe e
PE AL TAE R T, ZEVE AR BUE W H A, JERE IR B A0 E A BERS AR S R R, S T 2 M E RN
TR IREL, H5R T RGNz A RE ST RO 23 (A1 S BR AR BE

(2) 7% 18 B 25 0 TE R 1R BT AR BLE 2 T e SO IR I S 23, ORAERL R Lol 1, FF 455 GPT-4o i
AT H AR IG5, 10 OSBRI SR B e . A)VESE M AR AL FINE T XA TR 4 5 7 AR AR AR, SRR 2 RE IR
YO, IR AT VE, B RHER DY R E 3500 Fm =AY, A HAR ST L AE BN AR BT T, BE IR S RS
FEAN R 37 5% T I3 RPN k.

3.1 HEXEX

EX 1 (FEBIBE ST, 42 EE B ARE S &, SSEsLE & — AN Ied E = (k, d, relation, location), }
W, kARG AR JEHL, d 476 TE B RE, relation & — M7 25 18] 98 RINFHEH, location F&— N7 2T ALK
FRERAUA.

EX 2 (RIEMBEH). 4 k2RI EEL, word NN 54 {“nearest”, “closest”, “neighbor’} # ] — A 3L H
W R BRE S ERAEE word NN HAL—518, W k=0. RZ, & K R BAES P IEEES, W £ izl
IR 3 A L EE.

W WHRIKI=0,k=1.

Q) WmHEKl=1,k=k K.

(3) W K| > 1, % D(word,, wordy) & word, Rl word, MFGHI AL, M k=ne K, X Vk, € K, n /2
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D(n,word_NN) = min D(k;,word NN) D

1<i<IK|

NLQ,: List the 12 closest parks to the border of Nanjing.

NLQjs: List the 12 closest parks to the road 3.

PLNLQ, A, B “closest”, K= {12}. HHE X 2 F[1§ k= 12. LA NLQ; A, BAE “closest”, K= {12, 3}.
X T K AT AR R, 12 AR “closest” Z IR (W EE B f2 i /MWL HHE X 2 WA k=12

EX 3 (FEBHE). 4 E/IE D=0, U), N 2 — M, URRFER AL (W0 kilometery meter), BN AL U X
A E] meter (IEARE T, MEEERE d = Nx fy.

1, U = meter
fu= { 1000, U = kilometer @

NLQjy: Please provide a list of POIs within 2 kilometers of each district in Nanjing.

PL NLQ, NHI, D = (2, kilometer), HH7E X 3 FJ43 d = 2x1000 = 2000.

EX 4 (ZBEKFR). % relation EAFAE 0K R T WAL, relation = {R,,R,,....R,}, WA KR R, )58 45
LAVSE

R; ={“ID”: id;,"“Name”: name;, “Attribute”: attribute;} 3)

Horp, ID J& PERR R 25 (8] 56 AR HOME—BRIRTT, Name J& 1275 25 18] 9% R B 44 5K, Attribute J& P4 T8 25 8] 5C R 9L
{A[ZET | attribute, € {point, line, region}.

EX 5 (BilR). 2 location RAFHE WML S FFF B EAL, location = {L,,L,,...,L,}, e L, 72 R # AL
B, . X, @A
3.2 TR

FESEI SR B, FH T2 ) 5 P R 72 1) 5% R R s R VR P .t e R R A e 2 ) S 145 5L, T
2 ) 5% ZR AR UL FH 10 3% 2 TR B0 PR R D3R A5 5. b S e R R 1) = Ty A s B R A 1 b BB SUAE S,
b AL R A4 BRI DL AR A 7 2 b s A 7 ST R T LT R, 40 XHR (region) £k (line) Bl
(point), AT I HEAN 7] ¢ R AL T AIC T, 23 ) O 5 S VR P A7 it 2 1) 80808 e o P 22 W) ok R AR A5 IR, (g —
PRIRFE L FRFI )R . b R TR R o 0 e SR B — 90 R R AR I, I 43t s R PR P AR il
S 23 1) 5% 2 R e P KR AR R AT Kt s AN 22 ) 5% 8 (45 2 70 A% D9 CSV SO, ARG ARG T s R R A 22 )
RAFRE. 9 T HR-THFIRE 2R, R WS Ay R A BEAT A 2L A B A o R IT R, I8 s & B
% IR SR SRR i PERE AN 9 AE R 6. 2558 TC R B size FIVE AR & capacity, SO R T4 € XN load_factor =
sizelcapacity. 45 FH T load_factor FEIT BME SO, ¥ RBI4E /NG Ay R A5 B I EHG A A %,

2 [H R B ARTE S A I OGBS E R BN AL 2 s, B 4, XN NLQ #EATH5 402, FI A NLP
TR ARSI A7 AR E A SRS 2, IR U0 “10-minute walk™ nearby” ZEH0R H 4818 & F Ik F40 0 WA 17 23 A B 25
BIE. NLP L H F 0 2 DL R 26 m AL BB . T2 DR RE . 5 TR UM IT R85, T iX 28 2% )8,
spaCy /&L Je 8, T Z Ky HAE Python M85 rh (AR 75 VE BE & 4= & MO ThRESE. spaCy A SR e 2 73 1] Al iy 44
SRR, 3 RENE X B % TR R A AT AR AT, RIS A AL B 2 R B ARTE E A N TR RGN BRI,
NLTK /55 AATT 5. R spaCy XA NLQ #EAT AL FE, A il Py S fi i SL A S &

B0 2. SR R ERIUGEA.

N HARE S B O; M A SNIREE LKB; 75 (8% R 51N E SRKB,;
b S I AR Sk E.

1. doc < nlp(Q)

2. for wordedoc do




X B4 AT RIE SRR G R MBI G RIES BRI T R 1127

3. if word; R BT ARJEEL then // -5 X 2 HEAT I
4 E.k «— word, /] TERURITAT AL
5. if word; & FE B BIA then // FEF1& X 3 FEAT I
6. E.d < get_threshold(word,) // TEEXFE 5 B {H
7. if word.pos=NOUN B3 word,. pos=PROPN then
8 noun_list.append(word,.text)

9. for noun;enoun_list do

10.  if search(noun; SRKB.name) then

11. E.relation.append(noun;) /| HEHU [ 9% &

12.  if search(noun; LKB.name) then

13. E.location.append(noun;) // HEEUEE )b 5,

14. return E

(D) BFHNERN _L={n,n,,...,n}, FREPRB B E . HEEEE DT, S SopiE w5 B = st
PE B A, AR WA P EENSEL

Q) BRINVERI L =iy iy,...,i}, BE IR 410 B A 2 18 9] 3 RG] 38 A 38 2 1) S A4 B 1 44 PR 55
58, SRR 7 A SE A,

PALNLQ, NI, N L P& <127, 1 L 4% “parks”*border“Nanjing”.

T I AL P S AR AR UK {15 08 S AR HEAT BT R, $RAFI24K E=(k, d, relation, location). BAARIL, X+ T4 N_L
HIREAN 7, AR 2 S 2 AT AW, R — MU 1E NLQ H 5 387 “nearest”, “closest” BY, “neighbor” £ & X i
B PARUT, W2 B0 R B A8 R AR k. i dn, 78 NLQ, H, “12” %45 “closest”, [K gt $2 B A 51 P ) B3 408
JE B BRI AE T BRI A E ), DA AR B 45 R A F T AR 2R E A SR BOE FE AR T AR VL 3
AR, XA R AU N B AT (40 meter kilometer £5) ZH K. 4140, £ NLQ, H, 5515 2 kilometers” #{
SR 9 BE 5 AL, I8 IR B 4N meter, RAUTT LASRASRE T I PE B RME o, 55, @ AW HIR 1L Hh ]
LT J0R R 72 25 (8] 9% 2R relation AL S location. B0, 7E NLQ, H, “parks” # iR 5 N2 A9 &, “Nanjing”
BRI gt R

o BYF 2 MR [A) S 44 FE AT (B — A NLQ a2 BT 0N len, M S 08 PE FR AL IR b S BN m, 23 [R) 26
RARE P ES KK REON n, 7TUHER m KT n (HA—ANTRXRBDOE M AFEE). FIHBARER
FREE BRIR [A] 52 4% B2 O(1), BRI EYE: 2 FIB A B2 2% B2 2R O(len).

3.3 EBAFIAZ

AR IR E 2, X P 2 BT A A W v v I8 A A B R AR DA ST B, ALt RS R 0 A 1) S B R
AR T ATE F TR SR X — FR oK, SeF H ORIE B AR AR R 5 T S TR AR R B Y = T T
BHE, BORERLE N BAERIE SN TRE— S AR SRR 55 75 T B SbRitE. R, 8 X B TextCNNL LSTM.
BiLSTM. DistilBERT Al BERT {35 A< J 2 DL K £ S d7 5 v 1O S, DA T 0 5 #i3d & Il 2R T8 R PR RO TR Oy
BiLSTM. BRI TSR B E A 5 52 20 1, (H BT T BRE S S B TTHATIE S FH R .

RS 3500 A ARG S &), Ham 1 5 Pl A2 RS A w98 B JRat2s (Al 0 ify . Ya Rl A, mil
AR W 2 Join EWIAIER A B, B XA AR AR T 2R8Y, RAE T TR ETE N G55 Hh 16 2 R i k.
T A 11 A A DG A3 1 S H B SR AT A 3 R AR B AR P A R R

o PEIFREN. S M2 [ H 4 A0 BERT 5 SRE 5 25 U AH JC AU I SCHR TP M EY 60 £ = BB 0 2 AR HARATE S &
W, AW REEE R X 2 B kAU L KR R, DAORIESE 5% A ET AR 08 TR 55 7 [A) 504 2 i MY 55 oK. 7R 4%
W, SR TR A T AEMEE L EREMAG BRET ERRRETT X, DGR TSR A S0 7 (R 3
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Pa .

o Bl . A GPT-4o JHid ¥ e il op (9SS B SLR L SO T8 A 45 A B A P AN [R] (9 98 5 XURS SR a3t AT 4
PEIG R, KeiEoRL Ry A 3500 2k ). 3R 1 oK T M Bl i 5 n 7). GPT-4o REMSHRIE L IR Z FEAL IO E W), B35
IR T TE R BRI B . HLIK, GPT-40 25 B A )R TE VR AN 5 KUk b B — S0k, wi ik 1R 48— 1A
MLk, AR B, 5E 1 2 YERE R SRS, B RS IR LA 5.

NLQs: Calculate the distance from Mount Tai to Mount Huang.

EL W € LN ]

A IR A i) i s 1l
FeAili 25 [A A #)  Calculate the distance from Mount Huang to Mount Tai. What’s the distance from Mount Huang to Mount Tai?

Could you provide a list of restaurants located in Jiangning

YO A What restaurants are located in Jiangning District? .
District?

T A JE A ) Find the two nearest lakes to West Lake. Find the five nearest lakes to West Lake.
e What restaurants are within 2 kilometers of each subwa o . .
2] Join £ 1] station? Y What parks are within 2 kilometers of each subway station?

REAM How many amusement parks are there in Nanjing? Please provide the number of amusement parks in Nanjing.

NLQg: Find the two nearest lakes to West Lake.

(1) Zdla St e GPT-4o 1 B 4 Ay ify op (O SC B S AR, St R B R 25 () 6 R, 2B B b A g AR . il oxo
T NLQs, ¥ “Mount Tai” Fil “Mount Huang” # # >y H Ath h #1467 B, 7] 61 AN [F) (1 25 ).

(2) i F ik FIH] GPT-4o 2L BARIE 7] — & SCHI 2 REALAE 5 4544, TS 5 F BHEE /1R = 2 RE . 140,
# NLQs 1t~ “What’s the distance from Mount Tai to Mount Huang?”, RJ DLRAIE A 7E R RS 5 Xk N HIRIE—
BEAE BT, 15 S S R SRR ELN AR S R G

(3) T E MRS E S B0 R 3T AR I B R M, R A0 B BRI BE B R, s B S MR S
FHEER. 540 NLQ, Rl JE I i B Hi ok 4B Ul A Y, 40 “Find the five nearest lakes to West Lake.”.

o NG E. TEVERHE R B I B A I B, B AR GPT-4o A= il 2 [0 25 RE W6 A A5 e B 0B & BI5UR 1#
BRI, BHE T 3 AL AR ERR T ZN E AT AR A, X E F AR A RIE S BN EE
T 25V 2R 2 1) 43 b v DL 2 AV BSCHR PT BT 48 ) B B TS, BRIk, AT AN B A 1 R A B 25 W 7 22 R R
AR R R, 3 RE S X A 7E S BR B 37 5 P 0 AT S VR M Rl T S AR 1 N A A AR, R A
FRTE R 2 R v O A R V2 R s, ANCAT B T TR i A 2 R A R R I 2, I Re AR A P R AR R B
APUBCE TC A O B BRI, WIS B ORI 5 A A S A A R 3L

FEIN G577 (B A UDTE AL I, AR5 iR /IREAS . 22800 JECAR ) 3. IX A 55 0 B IR A Ve A0 1
RO T AR B B K, DUIE R TE R R RREE Y e 5 BT, TextCNN S5 A4 () B, Il Zod B bR, 1& & R A 7 24T
55, A FE TR Jo R AR AUE S BB L) e DA S A 18 A v 0 b R SO, 7R 15 SO AR5 T AR E W B RIBR. LSTM 18
WSINAEIZ G, A BEH G A R RS R, 9R4h T TextCNN H9A 2. BILSTM £ LSTM F:fili i — 2551 AXX
T EEREAE 77, AT (R B4R 4 BT 5 V8 SO, BB 3R T T X B R AT IR G A S A AR R R BB AR AL 7, 1B RHE £
SR T e R A IR BRIZ AL RE )1 SiE M PE. BAR BERT 78 HAAE 5 BTSRRI 4058 K, (BB KIS 4L
B S ECOI SR R B2 N, AN IE A /IMEARAT . DistilBERT 1E N E R Pl i Y, & 500 118 S RE /7, 5
SRR IRBER, WIZRB 7] 253 5 FAE G R, AR F Bkl P RF 2L 58 3 T py st 25, 212 b, BILSTM 7EfR+¥F
BEom R SCERAR R 71 R L A R U B R, R TE A BN S (A B AR R R S R S A A R
K, RAATS5 IR ILAL R L5 ).

BT B SR PRI R, 25— NLQ @ & i A2 [\ 96 &R, HARN 947 18] Join XN, R G0K 1
GPT-4o SRAIM & X 25 [0 58 R Z AN IEHHE R 2 T M (S AHZE) iR E T HER LR (W “within 1.5
kilometers™“within a 15-minute walk”), 3% 4= B ZE R4S BAE 5 AL 16 2 0] AT IE 5 5 BB EL.
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4 TEHEERES EENTHIITIESER

AT IR AR B BRI 5% =2 2 T S0 HE )UE B W HATIE S, BB TIERSMAE S A BT &
Je, BIME S BRI B i B A WS BT DORS e 5 D08 ST AE AT IR 3. IR, BB s ih T SR RS AL
], W4 08 SLAME 5 OB S AR —— X B, TE RO B ) R SO B, X PO A B ARE B RIS SR
SRR T T B AR 5 1, B OR T S AL TS 5 B RY IR R ARRE RN B R AR 1. ), 2k T30 PE T AT HE 5 HEE
MIHEAT G, A A R TG T L2 B 1) A vl R =
4.1 HEEXENX

4 Type(p) € {point, line, region} T/~ 57 p (IR AT, R compLoc AW 57 p Fl g RTHH A ILHR

intersects(p,q),  Type(p) € {line,region} A Type(g) € {line,region}
within(p, q), Type(p) = point A Type(g) = region

EX 6 (ZESEEES). 45 E — M RES R F— AL AT p, 75 8] 78 2 3R [ 2 4R 52 23 1] 1 17 2%
RIBZIEEPTE W E S ) s

compLoc(p,q) = { 4

R ={rlr € R AcompLoc(r, p)} o
EX T (WIEMBEEN). 45E — DR RES R, — D E WML p M — D IEEBE &, SO0 E AR BE A

R ={r,...r)) SR X TVreR-R, HL:
dist(r, p) > maxdisi(r, p) “

TEX 8 (Z[8] Join Eif). HRIEIEHFAFR A Join A7 AP,
() ZEPID RN RES R NS, 2%[8] Join 1R FISEE T

T ={(p,9)lpeRAgeS AcompLoc(p,q)} (7)
(2) & EM AT XS RES RS, —MFEBSBIME d, FEF Join BUJIR IS T
T ={(p,9lp € RAq €S Ndist(p,q) < d} (®)

EX 9 (ZEREEM). MG RE T RIR G E M 3 K.
(D) &€~ NREMRES RN AEHL p, K BENZHREERRRE - NEL =R, R =
{rlr € R AcompLoc(r, p)}. X DX RS R A S BATEE SIS MR G E RS RAEES R Fox:
R ={rI[r eRAY.Cnt=1|S"|, S’ ={s|ls €S AcompLoc(s,r)}} ()]
(2) & E DTS RES R={r,...,r) DB p, Gevt SA0 002 (8] 55 & IR [ — AN 87
f= Zn:area(intersection(ri, P)) (10)

i=1
Q) HEPNTEKN RS RS, Gt KMEM B R EERRE— MR pe R, HF, R ={r|F eRAV.Cnt =
IS’,8” = {s|s € S AcompLoc(s,r')}}, i /£
p.Cnt = max r,.Cnt 1n

1<i<|R|

TE N 10 (MBS IERY). Sh M 01E 5 BRI TAEvE RN, S8 I 20 & 18 S R SE AR SR 3R T HRAT I B8 2
W. SLM = (L,0,E), 7, L 2R FEEWE S MEENES; O REBIEENEHTES, E= E,UE,UE,UE,.,
RTAEIIES, K, Erv Ejv E~ Eoe P0IFOREILARIEE. BEBSRIE . 25 H 00 RAE W AR A
42 ZHIEERE

T AU AR B TR B R RAT VR, W A SRR, B R AN 3 BR.

F£F SECONDO A%, NIHEAEAS [0 & if) . 45 M VuE AW . FOLAE i), 2518 Join 2RISR & 2 43 B
IELHIAE S 8. SECONDO SCRFZS [ A 2= 4, A F 4R 4 T )2 I FEAHRAE A B L B4, 3 AW .
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m%%ﬁiﬂ:}{ B

i %{ L

bk S e R H TR

K3 Shtfbis S A R

(1) query <value expression>;

AT S FMERIE S (value expression) , FH4 45 R RGH .

(2) let <identifier> = <value expression>;

Zdr S TR RE RIS EAF T 1 AN, %@ I A B RR BRI AR TR, M2 A2
44N identifier FIXT R .

(3) delete <identifier>;

Pt 2 M 24 BT HOE 22 P 44 M identifier IR B, SBH AL A 2 ANy AL

SECONDO F % i T~ 4b 38 7% [B) Bfs 138 B4 1) A & 3k 2 fros. AR i 2B W S5 1 1E 5 3
AR5 BN, A8 <k>3R 55 8 I B 40 B 48, <d>FRos 1558 I P B A, <relation>3R 7~ 13 & 1178 [H] % &,
<location>3 75 5 7€ [ 21 # b a5 T 08 i vl AT U8 5 HOTE R, A A SRRl A FIS BAF, W DA B T
SECONDO £ 4t &5 MR 5 AR 2 2 b n A7 A T — A28 0] 5% 2 o, AR b i) <location> 8 4 Jy i R 1
f), Hoi, <tmp_relation>FK 7~ 1% 25 (0] K% R, <name>3K 7 1% 25 ) Hi 1 2 FR:

(<tmp_relation> feed filter [. Name = “<name>"] extract{GeoData])

R2 AR AR I AT

BE% B X
distance {point, line, region} x {point, line, region} — real THEL A X G2 (8] R
direction point x point — real THEL R TB] 1 77 17
size line — real TS line K 2
area region — real 1 Hregion I T
intersects {line, region} x {line, region} — bool BT SR G BAHRE
imersectin 00 ey o T P HRPOMEEEL o s
distancescan rtree X relation x object x int k — stream THE R B AT
sortby stream X attribute x asc / desc — stream Fooh 2 W IR VE S R e H I HE R
head stream X int 7 — stream M IRIFT N TR
filter stream x filter condition — stream B E R B R

Hhtt 2 () 20 AR N SRS 375

(1) BRES AT, TS 2 (A0 R 2 6] R LA EE S, 75 Z A SR BONE MM, 1855 distance, 458
R PAT T AL HAT RN, WA E5 R A0 TE SRR

query distance (<location1>, <location2>);

(2) J5 1A B, FE T 07 A, R [m] S 2 B G (8] B R X D7 1A, R A SRS B OV E I, BTN
direction, Z5 LIS F A

query direction (<location1>, <location2>);

(3) JURTE I, BFxF AR R, TR AR, & Z A SRS BN E R s, I8 size B area, 45
R it 5 R

query size (<location>);

query area (<location>);
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FR A 2 [A) 0 5 AW Y D¢ &, 2% TB) V0 B & 0 P 40 R k.

(1) A A, 3R [0 5 2 i B A E 2SS SR T S A R, GG 2R % o i — X 2 e oA iR A
T BV SRS 7 (8] 5 R AT I R, I8 SR intersects, S5 HIGIE T AN

query <relation> feed filter [.GeoData intersects <location>] consume;

(2) A& A, SRS AL T WG P 23 (R B, s W K I ). iR W R RIS E B
1) 5% F R WM A, B AT within, S5 RALTE S RN

query <relation> feed filter [.GeoData within <location>] consume;

AT A ) 5 B SRR B A R R AWM AR & fE 4, I8 5L N creatertree A1 distancescan. 12
BFF creatertree N7 AR R R R 5], IBH AT distancescan HRIGET MM £, EAETE R B4 A 0T SN ralr 48 &
Bk, IR IE] R B AN R B W R kAN ROT AR . ARG TE S R

query <relation> creatertree [GeoData] <relation> distancescan [<location>, <k>] consume;

716 Join IR OAE T HET KR (AL E . IEESE) HEATEE, A48 F B Ap .

(1) FE TR0 B 2% FH Join, 3 8] P12 8]0 GRAE A rh TG 196 A2 25 TR A S 26 A B0 GO, 8 70 A B A A7 X R
O ZIEE R B SRR BN B KR, BHFFN symmjoin F intersects. IZ5HF symmjoin $4 AN 25 [H] L R 1
TC AR, ZE[H T SQL FF Y JOIN <. I8 H 7T intersects [ T4 % symmijoin 18 H 77 IR 6. MLTE
SRy

query <relation1> feed {a} <relation2> feed {b} symmjoin [.GeoData_a intersects ..GeoData_b] consume;

(2) F=TREBS R A1 Join, 32 [0 P> 2 ()0 G- v BE B 7E 45 1 AR P FROR 00, 4910 a2 4 PR 2 ol el X — 5
YL A E X R FTHE RGBT AR R, BEF A symmjoin F distance. IZHAT distance H T 14 B
symmjoin iz 5EAFHERSRAT. SiRGIE 5 R

query <relationl> feed {a} <relation2> feed {b} symmjoin [distance (.GeoData_a, ..GeoData_b) < <d>] consume;

HRAE 2R -G AU AN R, #7 B) 36 S A EE an 1 MRt e =X

(D) BrESGE, ot 5 2 i U A2 0 28 T 6 R B, BN PG 2 — A S ORI X A IR AR 0 A1 B L. iR A
B TARAS BN (B o8 RN A b AT, 12 B AT intersects A count, 5 H40 1R 1A

query <relation1> feed extend [Cnt: fun(t: TUPLE) <relation2> feed filter [.GeoData intersects attr(t, GeoData)]
count] consume;

(2) ARG, TR A A SR A v 5 A Wb AR S B TR, B il B — kK X0 32 9k - T AR
R T BN SLRE RN R R M E LS, BHFFN intersection Al sum, £5F401E S AT N:

query <relation> feed extend [IntersectionArea: area ( intersection (.GeoData, <location>))] sum [IntersectionArea];

(3) ARG, REFRN RESH, 55— EEWNFHTHERZ XL, FlaEmEyiihlaRE 24
FIATELX. B 35 B SR NS B0 R, IBH AT A intersects. sortby Fl head, &5 #1618 5 HA N

query <relation1> feed extend [Cnt: fun(t: TUPLE) <relation2> feed filter [.GeoData intersects attr (t, GeoData)]
count] sortby [Cnt desc] head [1] consume;

SERAE SR TR TP AN G BRI U - 5 4032 4 1 S P N T B i 1) R . R R 7 ) B
RGBT A H AR A2, BRI A thah, N2 (5O R R e s B AT R B i 4
ZHOER EATREE AN, B IR AR E R AR, (R, REEH bR (A R B R G B BT Re i E AT AR
B, IR I 14 25 1 A 1 S AR B R ek 7 R RS SR AT R O i, SRR R . DA PostGIS RGN, TELE 1L
BB, Fl SECONDO RIS N 5 R 413 3 iR, 7E PostGIS [ CREATE Fl DROP 4], <object> {3
#AEXT R, 6141 FUNCTION. INDEX. TABLE I TYPE. 453 3 7453 PostGIS I3 [ 2 (1 45 M 16 15 5 B8y

SELECT * FROM <relation> WHERE ST Intersects(<relation> .GeoData, <location>);

L AR R R 1 E SR TE S I, PostGIS f# F FIIZ2 8454 ST Distance, ORDER BY Fl LIMIT. ST Distance
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BHEHAHATHEEE. %2575 ORDER BY T — R4 M B il 8 T I8 115 10 20 5 1 T 3 0 45 SR HE
KT B, R T LIMIT T4, 45 B BRI ART kA28 180 4.
%3 SECONDO H1 PostGIS [ 45 4k 18 = #3

SRR F R TIR SECONDO PostGIS
query <value expression>; SELECT <value expression>;
BAGESHE S let <identifier> = <value expression>; CREATE <object> <identifier>;
delete <identifier>; DROP <object> <identifier>;
distance ST Distance
e area ST Area
ie5ifio intersects ST_Intersects
intersection ST Intersection
SEARE E=E(UEjUE UEy
query distance (<location1>, <location2>); SELECT ST Distance (<location1>, <location2>);
SRIESFIEBISLM  query <relation> feed filter [.GeoData intersects SELECT * FROM <relation> WHERE ST_Intersects
<location>] consume; (<relation> .GeoData, <location>);

43 WHUTIBSERES
BT 5 ARTE S BARBY BRI 102 1) S AL 5 VT IE PR 45 M1 V8 3 AT, A 20 I Pl SRS 0 U4 2 [ B0 A ) 5
R E FREES JC 3 R B AL SRR AR A (<k>, <d>, <relation>, <location>} T AN T ER, &M HUTIES . Bk
SRIEE k BEEBMEH d FIE I3 5 location 15T W & ME— [, BT DARE— X 0 B8 v i <k>, <d>Fl<location>. %%
(B 2R &R relation TE AR JE A #)AIE B A0 G —AN, 7506 Join BMAMEREE WA 2. AE MY LEZA
ANTR) 7 1) 5 RIS, AR ¢ 2R 1) 245 16 Ja 1AL R SR A¥F i R St 0. 4 2R A5 1) T AT 18 5 AR o B TR LB =% AL
FEAE B B HUR AT HATIE T G, @l 456 TR R I A AR THRIR A ER, BE0% 53 42 & 201 1 AT R A
PERE. /£ SECONDO £ 4t H, i derive v &I FR 5], £ delete fir & MIKRE 5, WEIEAF.
derive <r-tree name> = <relation> creatertree[<attribute>];
delete <r-tree name>;
Horr, <relation> A 5] AR R, <r-tree name> N 5| 4R, <attribute> 4 <relation> F TR 5| 1)@ 1.
ARG 5T MBS SR SR 9, B Rk R A
district(Name:string, GeoData:region)
university(Name:string, GeoData:region)
road(Name:string, GeoData:line, Rid:int)
junction(Rlid:int, R2id:int, GeoData:point)
poi(Name:string, Type:string, GeoData:point)
park(Name:string, GeoData:point)
%] 1: What are the roads that intersect the Zhixing Road?
HSRTE 5 BRI B AS B i 8 B YT Bl & ), 25 (8] 98 RN road, A I R4 Zhixing Road. 2T HES RN, #4 5%
SR SRS B SR TE SR, A AT AT R
query road feed filter [.GeoData intersects (road feed filter [.Name = “Zhixing Road”] extract[GeoData])] consume;
TEZ A, road 25 1A]J@ %A1 Zhixing Road AIEIESEAIILN line, Fr UM IE H AT intersects FI7 /& 5 AHZL.
Eh b s TR PE AT 7 Zhixing Road /7% T & road H, FRA 8 (road feed filter [ Name = “Zhixing Road™] extract[GeoData])
e B 3] 45 1) A 18 =5 A HR [ <location>, 1Ml 42 Zhixing Road.
N RBAT BRI, SNSRI R I R RS, AT P g A 7] §E 5 2 i U S A A3 (A0 R
derive tmp_rtree = road creatertree[GeoData];

SRJE A H bbox 18 54T IR [ 75 )l s ¥4 FAE, 1] windowintersects 1 H A2 T R MR 51 A4 ] ¢ &
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552 i b R SR T AE AR S 0 B, WA 2 B 1 4R im0 B T AR ] intersects IB AT, BEATHE W)
[ AZ AR T, B 5 2 1) i A B SEAR AS X 2.

query tmp_rtree road windowintersects [bbox(road feed filter [.Name = “Zhixing Road”] extract[GeoData])] filter
[.GeoData intersects (road feed filter [.Name = “Zhixing Road”’] extract[GeoData])] consume;

Z 17| 2: Can you tell me the total area of the districts of Nanjing intersecting with the Yangtze River Basin?

HORE T BRI BT 2R BN G B 3RS A0, B RS8R O district, 21509 Yangtze River Basin.
BT WSRO, A DG SR A B B 25 (TR SRR D, AT TR S A

query district feed extend [IntersectionArea: area(intersection(.GeoData, Yangtze River Basin))] sum [IntersectionAreal];

PN RBAT BRI, SRR R AR R RG]

derive tmp_rtree = district creatertree[GeoData];

S8 )5 {8 A bbox 1 windowintersects 18 4745 BME L T4, £ )5 H intersection 18 B AFAG A TH 51 75 b
B RS B ARSI FR 23, (] area SE SEATTHSEARSZ AR 2 O THIAR, A6 sum 38 545X i A AR A2 AR 3R ATV
ISIES EIFSTIE AN

query tmp_rtree district windowintersects [ bbox(Yangtze River Basin)] extend [IntersectionArea: area ( intersection
(.GeoData, Yangtze River Basin))] sum [IntersectionArea];

%1 3: Please find the POIs in each district that are located within a 15-minute walk of a university.

AR T SCRA T R 5 A SE IR S8 PR AT 5%, FEBIAH SCHE ] 20 i B 1249 1000 m (%P 31047 18U 4
knvh {5 15 min 54T ERB9) Ya Rl AR M. AR IE B S S0 1 2 18] 40 AT 500, 28 170 PP Al S 2 B AL T D e 58
K. X AT BN TR AR BOE W X ikl DR IR BRI E R A E RS E N E. BRE
= H R BRI S8R 23 8] Join B, 25 [A] 9% RN poi district Al university, 553 B{E 4 1000, poi A1 district
ZRIRER A NE & KR, poi A university 2 [0 IER 5 N EE B2 H “within a 15-minute walk”. & - B 31
U], R 5 B S A A S RS 8 G5 R A 1 R v, A DA T M3k TP T .

EXEL: query poi feed {a} university feed {b} symmjoin [distance(.GeoData_a, ..GeoData b) <=1000.0] district
feed {c} symmjoin [.GeoData_a within ..GeoData c] consume;

EXE2: query poi feed {a} district feed {b} symmjoin [.GeoData a within ..GeoData_b] university feed {c}
symmjoin [distance(.GeoData_a, ..GeoData c) <= 1000.0] consume;

AW E R SR, (BERATINR EAAAEZE R, O T UL EWERE, RGN ML & W AT A
B, FEARIES | PO (1 (A 45 RURUBURN S 2 YORRER T BT 8. BRI T,

Costgxg; = [poi > university| x (1 + |district|)

Costgxg, = [poi > district| X (1 + [university])

3 SERRECE 2 I B PAT 45 R 7115 [poi = university| = 397, |poi = district| = 1000, |district| = 11, [university| =
89, HEIMI 1B 155 Costexg, = 4764, Costgxg, = 90000. H T Costexp, < Costpxg, » R &S EXEL 1 A 4
AT EWR ML H .

5 KM

/E—£1E4T Ubuntu20.04 (64 £7, WA 5.14.0-1051-0em) HHLK (Intel(R) Core(TM) i5-10210U CPU, 1.60
GHz, 8 GB A%, 512 GB fi#i#%) X NALSpatial #H1TH & F 4T 5258 74l . /£ SECONDO # 4t H IR B i) T2
ST NALSpatial, Ff# i iZ R SLHL— NS AT, 448 spatial_nl. F 7 A LL7E SECONDO %4 & LA i85
£ spatial_nl B2 IR 1) B AAE 5 AW BV HATIES.

51 HIRESTHEERR
o H#E4E. {1 H berlintest, nanjingtest, londontest A1 chinawater £ 4, 2= [AIZFE S 11 W3R 4 FizR. berlintest £{
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PR T ARARTI (ORI O BEAE B, B A L5208 . POI FIATYR. nanjingtest A londontest Z3E 5 7 A7 1 7l 52
TGS AT EUX . BB 4318 B A0 POI 135 B.. chinawater 038 85 M) 2 A 43R /K SCHH5 45 HydroSHEDS™, 41,2 i
EEBK RFBUEE R, WA, WA, YES KA.

*4 B HEG

Bl 4 AR REHL point M4 line 2% %k region ™41
berlintest 50 3040 4708 330
nanjingtest 6 9000 887 13
londontest 6 9032 9728 12669
chinawater 2 0 8399 2907

o PR FEAR. 2 S 3 AN ARR Il A R 5 B ARE S B AR ZL M e, S TR T BIVRKS R TP AN
i J92 5 8] RT.

EX 11 (AJEEM). 462 RARINEBMTHATIE ST ES Osuccess AN EHRIE S EWES Oy, I
T = |Quuecess!/ |Quotall -

EX 12 FEFERE). 4% RGERNPITSE RFFE TN AT HATIE S HEE Ocorrecs AN EHRE S BT HES
Orotals THEENEE TP = | Qcormectl/ 1 Quonal-

TE X 13 (N RLET[E]). 4558 R AR B IRE T B U 18] 2400, 50 BT AT 2510 A2 LIRSS T8 g, DL ST [
RT = fena — tytant -

o X H B, # T berlintest, nanjingtest, londontest 1 chinawater HEHEFIH 100 25X HF, £ 5 20 K TEH
AU, 20 kI AR JE AW, 30 25 [A] Join AN 30 255G AWM. 45 & HUR A I SEBR M s, WA Bl 74
[F] 28 7 f) 2% [B) 25 1 75 3K, AT3# T https://pan.baidu.com/s/1fze_iUjRIbMzhrbeY9Z8XQ?pwd=ujwb FKHX.

5.2 XfLbsCie

T ATV NALSpatial (11§85 05, Wit Bigxt thses: (1) 52T RN s pLa% 5 > 1056 e 07 vkt
b; (2) 52T KIET BT . X 24 5250 B 75 A RIER %42 Hh K, 381F NALSpatial 754 2 F0
JA R IR T TR B
52.1 XTHSEIREE

FEAS 1 St 4% 7 B AREMER 3 Mg 457775 SpatiaNLI®, IRNet F1 ATHENA++24. ¥ 478 SLI 3R
B EHL T X 3 ORI S B R E, SR )5 454 NALSpatial (25 #I2ERIIR BT i S J0 00 AN 25 /04015 SRR, %
242 i SECONDO R4 M HATIE S .

(1) SpatialNLI SSRGS o Se A v 2 f G B - A B o 3, Il 7 75 A AOAS AU AT . MR 4AE 2 4 PR S
TS B ] B A AR AOLPE L SR P AR 52RO A B FE VR L ROAGE . AR R A s TR AR AR R AR | R SOk
i T8 A 050 S 2 (BT PR 25 L. KRN TR E AR TE 5 20 HEAT TRAL 3, 8 50 S 2 B J A PR R SR 1 95 5. Bl R,
DA BF B B il R (0 AR5 LA R R B RS ). SN TIAR B S 1 B SRR S B RN 8 ST B — /MBS 1,
FRALIRA] true, U B S 23 (B AEAE 19I5 SUN ¢

(2) IRNet JSEREBLER Y SLHL: 1 26100 B SRE 5 200 P 1 sefk, A5 RME. AR TFaE S RN E
1% N-Gram FHZ 45 55 UG (4 773 SR 1R 5 250 b 1) T4k, SR AR inl /i rp 3 2101 75 KO B 4 TR AN R 28 2. Gn SRk
RARF ) n-gram 5 EE AR A P )51 44 56 A TUAD, AR 2641 430 Bt — A28 848 EXACT MATCH, 15 25—
K7 PARTIAL MATCH.

(3) ATHENA-++SCE B H B T2 1 5B ARAE X AR . 50 ZR FR R b s R TR e A 22 25 (A A A4k SR )5
BT R 7 1A) U A4 T Relational Store, F)H H 2875 & 43 T R Stanza $£HUH SME T &) b 1 B SLAE (5 B
WA EARTE S AW Y — AN SRR U B 2 N RR TR, WDy AR R R AT AT S

FESE 2 RSB rh) YR T AT B A KIE S GPT-40 1E 9t LIk, JsEPl 5 KB S MR EG AT b, %


https://pan.baidu.com/s/1fze_iUjRJbMzhrbeY9Z8XQ?pwd=ujwb
https://pan.baidu.com/s/1fze_iUjRJbMzhrbeY9Z8XQ?pwd=ujwb
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VT R S AL RN T, A TR A IR 2R AW R 55 R I R L. Gao 55 N KPR A4 3R,
7E 0-shot 375t T, X} GPT-4 fil GPT-3.5-TURBO 1T OpenAl Demonstration #2742 1R 47 (i F. ILAk, GPT-4 7] LA
A % M NLQ-SQL i w2 STt P00, 2508 25 JE R 7R (194 R ANl iz a2, 46 A 1-Shot Learning (1SL) Sl %F
GPT-do HEATHR, B T RARA (] 4 SHERE) Fl—> NL2SQL I # 47~ LA chinawater FUHE 4151, 42
ZN RS T

### SQLite SQL tables , with their properties :

#

# water(ID, Type, Name, GeoData)

# waterway (ID, Type, Name, GeoData)

#

Translate text to SQL: What are the waterways that intersect the Agongdian River? —

SELECT * FROM waterway WHERE ST _Intersects(GeoData, (SELECT GeoData FROM water WHERE Name =
‘Agongdian River”));

What are the waterways that pass through each body of water? —
522 XHSEIRSE R

e 1 45286, % T NALSpatial. SpatialNLI. IRNet Al ATHENA-++7EF- 40 S (6] RT. w] &% T
FIEIRERERE TP L AZRBIL, SEU6 45 RANFE 4 i, SpatialNLI P45 0 o2 i 18] /2 B K 0, BRRE T R lm i, i T8
V¥ B2 g ASS Y F 4, SpatialNILT 7E AT 52 2% 725 [ 2 vy Iy 2 300 L 5 A PO R G 52 AR, S e g B2 AR AR S B 1Y
ST 24 JS2 1) ). IRNet [1)-F 3550 B2 N [8] 55 NALSpatial 23T, & 75 25 W) MEAT AU e 800R 5 TR AT — e 3. 4R, B
T L R PR 2 () AU G B B8 08 PR, 1T R 1 AT R RS E 41K T NALSpatial. ATHENA-++FI] A 2 [ 47135,
AR 2 ) o B S B SR R R AT BRI R, DR T LA R AU T R IS TR). 3K R A A X e 7 e PR SRR
S BT AEAL S SR, TR P AT R A L AL Y 0S5 2% 2 [ A 0 1) S RF 8 U A BR. NALSpatial A
BEAER PR IR A 2 3 AN (1) spaCy F 1R IR B 1A FR il (2) Tov2: R i B il 18] FROAE SCRRLAMAE; (3) AX it 252
ARABAERR TR e 4E RAR W, FEMNA A 4178 55 103 56 T, NALSpatial ££°F S5 Wi S2I [E] L R B8R P AR 30 2 3 T

b B SEIL T RO B AR P, SR TERE LT HA 3 FhO VA

ol =TP

100 8

— 6r

Sl -

S 80f
2k

70 . - 0 . . . L
NALSpatial SpatialNLI IRNet ATHENA-++ NALSpatial SpatialNLI IRNet ATHENA++
HARTE & Bl 7% H AR & Bk
(a) AT HHE PR RIEA R RG E (b) T J§2 i 1]

4 NALSpatial 5% T-1% GEAUIN sl &% 2 5] AR TT 12000 B SRR 45 2R

Ak, XF NALSpatial. SpatiaNLI. IRNet 1 ATHENA-++7EAS [ S5 B 25 iy - () 7] 583 P A0 30 ks 33047 T 4
TH6F b, SRBe 5 AN 18] 5 i, 0 Bl 1) (0 15 ) 225 1) 1 B, (7™ B AR i, s (B SEBR 6 SRR A, TEITE R
BB 25 ) (14 0] 3 R 1k TR R P A AR 90%. FrellT 40 FE Al K M S B 2, 1B A A5/ R 2%, {H B T L% =04
ot [l 52, WA EE A b ) B 408 J AT R AR I b e 4 A nT AT B ). 23 1] Join 2590 R 55 B (H B 42 HUSZ NLP
T EREWECR. ST LR, 4 Fl RATEMEE M TR AR RES. REENEEB RS
TRV EL, 18 SURTRCA B3, LRI PR BEAE 4 Bl RG340 T 93%-97% AR ETaHE .
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ol aTP ol aTP
100 100
~ 90+ ~ 90
= <
s :
= =
~ 80+ &~ 80+
70 e Y Y=t P N 70 y, Y=t P Y,
WHEEH  FIEE 20 Join  BEEW JWH AW BRIEAE 20 Join  ERETW
i) i) i) A i)
2 [ el e ) Kl A R
(a) NALSpatial (b) SpatialNLI
ol aTP ol aTP
100 100
~ 90 =~ 90+
S S
& S
& &
~ 80F ~ 80}
70 N > o Y 70 e Y, Y=t RYEY . Y,
WHEEH FIEkE FW Join  REAH WA EILARRE EE Join A
#ifl A if) 7 i
2 [ el AR 2 ) B A i R
(c) IRNet (d) ATHENA++

K5 HeHIr i e A RSB A i BRI PEREXT EE

FEES 2 L 9zi o A5k ml B2 A0 B0 RS B X L 7 NALSpatial Al GPT-4o, S26 45 B4 5 firzs. GPT-4o #K
FROFUBE T AR S I 1R SCHRR T B AR5 S . SEI 4 R I, ISL SRS — E 2 3T T GPT-4o
(P g, PR AE 23 (R 2 1) A B R I HERA ME BRI AR, GPT-4o 1EIE £ 638 M 25 RIS AP R AW i B
F] % SR B AR AR TG B, AH L2 R, NALSpatial JG 75 AR4M I P 28 1, Fi 08 e R e i 3R RN R R AL B, B m]
DA FE A0 PR R 1 (0 2 ()2 S 75, 70 A3 2 R) A7 BRI OC RN b L 3R B SE D mT 5. R A1) 2 16 Y0 1 2 ) 1 i
BT 15 Y AR T 0k 2% ) ir B M3 B FRORS 0k B, NALSpatial B5 % 38 15 1R B AN 38 B4 0 AL 3R AT & b . T
GPT-do TEIX T i) IR DU 52 FR T 3275 B SR R0 25 18] 9% SR O R ARIAR B, B VR 45 AL AN RS i ol A7 0 8 1
GRBA.

# 5 NALSpatial 5 GPT-40 X ELIISZI6G 45 R (%)
A ) T4l JE A i) 25 [ Join B if] REHM

BRI T TP T P T P T P
NALSpatial 85 85 100 90 93.3 933 100 96.7
GPT-40 45 45 75 75 83.3 83.3 76.7 76.7
GPT-40+1SL 65 65 85 85 93.3 933 90 90

5.3 HRLSCIG

N T BAIE NALSpatial H1 5 AMEH A 2800k, JEAT T RlsEas, RGP 178 2Bl oA H 1 1 0 R HE 42 1)
ReZe k. BART S, @D HEZR RO TR B 7 BHVRAS B TP R0 N (B) RT HEAT W05, WA [ 48 B s 45 A e 1
1 R AR R G5 AR . SEB6 45 AP 6 Fias, Fidh, KB+ —Corpus. —MR. —SLM 43 5l 675 25 B AR FE AR B |
TERL R LS R B R 45 44 10 1 5 BB NALSpatial FESERC &



X B4 AT RIE SRR G R MBI G RIES BRI T R 1137

—— Te= TP ——RT

100 —— 2.60
_ 5t 2.55
E\Q/ —~
& SoF —e " |250Z
=3 <
&~

25+ 2.45

2.40

0
NALSpatial -KB  —Corpus —-MR  —SLM
3 B AR & B AR 8

K 6 NALSpatial [ flisc i 45 51

SEE RN, HEBRANREREUN, NALSpatial X B8RRI B JATE 5 4038 LR A58 s 5 M. XAiG
BT, RETCIESRI A3 18] 50 & W 3 2 )G Al . Bealn &0 f A, 73 08) Join WA -5 &), 7E4E
BB B AT AT 1 75 I AR 23 1) 5% 2R AR VSR IR, et Tk D TR PERE R SCH%, 19 SRR 3 AR B A 2 AR 1K
PG e AT B B PR RS FE 32 0 0, ok AL UE T ] $UATE &

L BRFRIEE RN, NALSpatial JoiZk M0 3k ) (0 2 6 S8 28 T, 12 £ FH BB AL 20 FiC 77 QA 2 i 2R 7.
SEERIE P E R RN A W R AR IR B B2 TR, (B IEF IR 15 25 B AATE S AW IR, Horb iy TR AR UERA 2
IR 1 Q6 Al Q41 FISEHAR(E B, & R RE D e 13 26 AARE 5 DN W HUTIE S, BT s R
FEE T, DR, OGN ARV RS T8 13%, ST 8 BE A At 2L,

Q6: Can you give me details about the districts that intersect with Lingrui Road?

ARG JR R 52 2R e A Road TR — AN )5 &, BH R H Lingrui Road i £

Q41: Which POlIs are located within a one kilometer radius of each POI?

FH SR SR 2 R G radius TR0 PO 56 & ) — M4 5 Radis.

2L BRI FUN BN, NALSpatial R B85 S B 1 52445 B AL WL B g5 A0E S, 78— 2R b
FEARS T BRI AR, SRBe v, RGBT 1 19 A0, B — & & Q21 MM AT G, RARGR
RERRIAE R 18 SR A5 T B PE vl AT 5. R, DUPC &N R mT IR 19%, BHPERSEE N 18%.

Q21: What are the top 10 POIs closest to the boundary line of Nanjing?

AFEE TR R R R G0 E0 0 1) i B B R A SR PE B g 5 7 0 il 1) 10 A4 POL 15 A2 B I T 14 2k

ML EREHIMTE F R, NALSpatial 78422k 25 42 0T $ATHE 5 HIRE ). S80S e S ICE i Hh i) SR B A5
B EERZAE F A BT H R G IO T A SRAE B B R R A . DL, 7RG E T, RG] R AR RS
¥ 0.

WAL, Tl 22 BRI, 2845 1 B [ 45 AR RFAE 2.45-2.55 s 2 1], R IR R A0 REEH)
SN A B S . RS A AR I, SR EE RO A OC R AR IR G L, SR H A R R R TR AR AT
ARPTHATIE 5. R R 2 520 A W) SRR I HE R L, SRR A8 RS0 MBI RE R R MR T B, LS R0 A
e RS T R PR A D IR DG B, Bk 2 S BUR G S A 26 R A1, 0 T B MR AR MR A 5. S5 (T SR B L2
SEIL A W e A AZ L, BT R G 50 4 R T HATIE 5 AR RLAE /1. 58 1Y) NALSpatial E 42 B8 4% 18 i 5 A5 (1 Py [H]
A, 4TS Bl R ) B AN S e 1) 2 B 8 B ARE S S e e T Re.

5.4 (EREISIESCIG

N T BAIE NALSpatial FVEREREE 1, Wit IRt 1 P2 REISIE S50,

(D) @S AR A LA R 25 0E Join BV RS TP IS SEL, /Il BN 7. 8RS
JE TP R S 6] RT FAZ G L, AT P NALSpatial X 2 AL 21 #4155 & Y E

(2) I A7 e B AR 0 RUASE AT U A 00 X P A8 0 R, 2 T T S SO R I D (R AR A . S B Rk
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chinawater, 3 {& B) HydroSHEDS #(4 3t 479~ 78, BAVE Al NALSpatial 76 A [F] £ 4 07 4k 448 T 1940 3 AL Fl F2
SE .

o /N BRI, 4% BRI S AR AR A3, R T XX LS X Wi XORIVE 7 X kAT Y0 [ &
W, FET WA, REEAMTEX AIE 10 A0 AH [FEHLEE(E S (B3 POLL road. park &) 70 [ 2 ). AR4E X I8
AN, Fx e NLQ 408 4 24H: A AR Z KX, B ARG X, CHREMER, Al D HZT T X. 4 54 1 mT
BRIEE . BH RS BEANSP 2 e R H). S236 25 R 7(a) B, SRR AT B E AR 100%, BRSO 90%, ¥
T JS2 I (8] PR FFAE 2.55-2.65 s Z[1].

2.7 2.7
2.61
258 2.59

26} 2.55 26¢ . 2.54
= 2 : 25
=257 = 251 245
24| 5 241
T a3t T ool

22 —L - — 1 —L 22

ZHRX  WHEEX  #EX X 1 8 16 32
A TE AR FEAEL
(a) JE KN (b) A0 A%

2.7 2.7

26 2.6 255
O 2 2.51
= 2.5 = 2.5
= =
3241 524 2.36
L? 2.31 2.32 234 L%

231 227 m H 23

22— L 22

frEMA 0.8km 1 km 1.5 km count sum max
TR Gt
(c) HEREHAT (d) Grit e

7 NALSpatial {55 1 41 GELRIE S 6 45

o ARJEAH M RE M. BT, EHL 10 ANFl AR E 2 if), B I SOl AR EAUEECh 1. 8. 16 32 T/
F 40 NI RIERIAT A EEIOAF, BiXENLQ 4 H: AHRZ 1 AN, BAR SN, CHE 164, A D A2
32 AN 40 DR A 2 0 T R R SR T S ()L SOG4 SR AN P 7(b) BT, AR AL AT B RE
100%, B EEHE FEHR N 100%, P340 2 (8] RFFE 2.45-2.55 s 2Z[H].

o TEFELAL LI . HE TR A, B HL 10 AN AF1A] Join T, @G BB A BN BAHAT . BEE /N T
800 m. PEES/NF 1 km BUEER/NT 1.5 km &7 R 2 40 N, AR B ZAF IR, KXt NLQ 7 4 4: A 4
RALEMZE, B HAMEE/NT 800 m, C HRFEE/NT 1 km, 1 D HRFEE /N T 1.5 k. 73 55035855 4H 10 ] B 3k
BN B R T KA o 87 ) S48 R A& 7(c) P, BRI AT B B ER N 90%, BHIEKE 4R N 90%, -1 Ik [A]
{R¥FLE 2.25-2.35 s Z|H).

o Siit B AR, 5 TR, S E 10 AN R A, @i Gt R BUE TN county sum X max ¥ F
30 NEH. IBAES TR ECE AN E], B IXEE NLQ 408 3 4: A 4172 count A%, B ZH/& sum BB, A1 C 4172 max bR
B Sy AR LR 0 AT B L BRGNS R e R ) S0 gk S an B 7(d) Bow, R AT BB PEER A 100%,
FHPEAE FEH0N 90%. ZR 45 11 34 i 7 Ak ) [t 58 4 25 10 X 48 1 bR B0 28 1 AS ). et sR B0M sum (R & Bl
b 5 PR 590 FEORE A TR AR T B, W o2 B ]2 B oK 1. SR il BR A max (3R & 709 A QB S A5 BRI 08 Je 23 )
R, WA LR R Bz 7N 1.
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51 HIERRIOTESL 0 45 R A, NALSpatial 76 2 P28 M E (T 5% T 3R R 47 10580 . 25 0158 6 250
BOLAREAT W) . 25 1A] Join X )R R A 25 MO S0 B R X R AR BARRT RN R . IR R R o I e )3 o 4 3
.

o FIRAEMAELY &, 73 7l¥s chinawater £UHE4E M s 2= Y B 2 4 AN ASFEUEEL, BRI 10000 (10k). 100000
(100k)~ 1000000 (1M) A1 10000000 (10M). {5 FH s FH 461 %o 4 2EL B0 0 1 AT 0K, H B80T 35000 S BR AR [H]. SR 4
R, B SRS RU K, P10 CHRRT (M IR 2R FFTE 2.35-2.55 s ZIH], W& 8(a) fim. 19 51 T A RIRE
RS ) 1 20 A5 454, NALSpatial ZE3EAT H sl A2 [A] 6 R AR B4 O(1) IR [R]85 2 B, M FE R AR it 4=
AT DA S IR ) S

2.6 2.6

o
W
g
n
T

ST SRR [H] (s)
PR LRI A] (s)
[38)

N

|38

w
!\J
w

22 22
10k 100k IM 10M 10 20 40 80

chinawater £ 4 5 52 D 51 A
(a) HIEAE B e (b) MR GRS &

8 NALSpatial [¥J5 2 20 1t G 3ok 5256 25 2

o YR AR JE . [ 52 chinawater 23588 A 1 1l 25 B0 10k, 25 2 AN ) A% FH A8 RUARE o) 28 48 12k i 1 52
M. 52 B DU 9] A RS 23 A0 104 20+ 40 R 80 2 B, E /M- 3418 SCHL AR (], 25 SR A0 B 8(b) FITvm. S
3648 AR W, TEAe I B G e A8 {238 SO () (R FFAE 2.35-2.55 s [8], 381E T NALSpatial 7F & 13
T3 81 2% P R

552 HMEREIGIE S IR 45 AR, HARE 5 PEARITFE (A 0] oA 5 B T4 45 R A0 R 5 JER sk (5 B3R
S, 5 R SR AN 51 AR S 0 B B4R M G R, IRk, NALSpatial B 4% R 47 FIRE 9 R B8 11, REREIE BRI
2 1) 5 1 I 75 2K

AN, AT IRE BILSTM 7E & 2R ANR BT 5 T R B, % TextCNN. LSTM. BiLSTM. DistilBERT Al
BERT BEALEAT X L S a8, A58 KPR DL 8:2 [ LU 51 R 23 9 VI R SRR AR, 10 S A2 (1)1 3505 5 )11 5k ) 0
RAEAETR R, S2Ih 45 Nk 6 fion. X HLHER %, BILSTM. DistilBERT 5 BERT #J5&. 30T LSTM A TextCNN,
HA, BILSTM & St 0 dh R B B £, WERA SR BEIE TN 2R A R K. 4 B I3 1], TextCNIN 5 Ji, 1Bl SR A
i, M DA 5 SCERARTE R, R LSTM AR L, BILSTM ROV SR Mg A&, (HHERf R IETH B35, fEVERE 53R 2 (M sz Bl
T AR T4, DistilBERT A1 BERT FIvHE S &, EIIZRERIR K, AR iERE R ER S8 3. #HEL 2 R, BILSTM
TEARRR R R N R I B A8 BRI G IT 4, 25 A M RE IR AL, VI Gl bl 1 f A i 5.

6 AIMRAUIB AP REXT EL

B SRR IR ] (s) TREAERZE (%)
TextCNN 243 88.50
LSTM 3.35 94.29
BiLSTM 5.03 98.57
DistilBERT 78.86 99.49

BERT 134.58 99.58
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6 RESREE

AT T — PR TR B B A 2 () B0 i E SRS B AL 4075 NALSpatial, SCRFFEAR 2% (M) ).
Aif). BOLARE AT 7[R Join AU A & A if). NALSpatial [ 424 5 2250 N AMZ O BEEL B ARE = BLARAI ]
PATE T AR 8 5, I R0 R P M TR T8 5 R A 2 TR, SR GBS AR M A i T AR5, iR &
TSI SR A5 R AV 5 R TR, g S A e S RS TRY r by S s e T AT 5 . SR 45 SRR W, NALSpatial BEf5A 20
R 2 A1 KR ORI 5 AR A0y T RAT A8 P B ). AR SO 5 v E B R T SO A B 288 5 &,
ARRAT AR ZR 2 B0 (1) B 2818 5 A, gl & o sEH & 10 2 i
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Returns the distance between Mehringdamm . . )
and Alexanderplatz. query distance (Mehringdamm, Alexanderplatz);
What's the direction from Mehringdamm to NN query direction (Mehringdamm, Alexanderplatz);
Alexanderplatz? L pas (] 25 A
How long is the border of Nanjing? query size (NJBorderLine);
Could you tell me the area of Nanjing query area (university feed filter [.Name = “Nanjing University”]
University? extract[GeoDatal));
What are the roads that intersect the Zhixing s lE E g dUeTY road feed filter [.GeoData intersects (road feed filter [.Name =
Road? - o “Zhixing Road”] extract[GeoData])] consume;
Please tell“me what ar.e the 10 closest POIs AL B query poi creatertree [GeoData] poi distancescan [NJBorderLine, 10]
to the Nanjing border line? consume;
What are the POIs in each district of query poi feed {a} district feed {b} symmjoin [.GeoData a within
Nanjing? ..GeoData_b] consume;
What are the POIs within 1.5 kilometers query poi feed {a} district feed {b} symmjoin [distance (.GeoData_a,
from the center of each district in Nanjing?  %¥[i]Join& #] ..GeoData_b) <= 1500.0] consume;
Please find the POlIs in each district that are query poi feed {a} university feed {b} symmjoin [distance
located within a 15-minute walk of a (.GeoData_a, ..GeoData_b) <= 1000.0] district feed {c} symmjoin

university. [.GeoData_a within ..GeoData_c] consume;
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How many POIs are there in each district of
Nanjing?

Can you tell me the total area of the districts
of Nanjing intersecting with the Yangtze
River Basin?

Which district in Nanjing has the most
POIs?

HY
o

query district feed extend [Cnt: fun(t: TUPLE) poi feed filter
[.GeoData within attr(t, GeoData)] count] consume;

query district feed extend [IntersectionArea: area (intersection
(.GeoData, Yangtze River Basin))] sum[IntersectionArea];

query district feed extend [Cnt: fun(t: TUPLE) poi feed filter
[.GeoData within attr(t, GeoData)] count] sortby[Cnt desc] head[1]
consume;

EEEN
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