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7 ZE: Text2SQL #AMILM Y F A P 5 X 2 HAEE R LB ARG, TERABES VB EEEGE
2T 8 vl GPT ARA&M KiEZ A (large language model, LLM) #93| A, #t—F R T Text2SQL A 4ttt 4t.
K, B T ERSIBEF R LG TATRE . SN B0 ER fast SH5 55 IRMEE R, LA 49 Text2SQL # K
XMEvA H A53E R T ) A AR, A T R B R, MAR-EE R P b S A SR A4 A T4, 4R T @ w4
Y 04 B #1155 £14) (natural language query, NLQ) #5375 &, %75 B A A S (1) A RiBZ M, 2) TH
ATiEE AR AN (1) PALR FARME ERILRARIR KA S0 TR, AT KiE S AR M = R B £ #9E4E
HImAHEEIER . ENE (2) PARIEZ LA R IFLEMILIE S AR (structured language model, SLM), & /& % 524k
BB MR T AR, F R RAN T RSB ETHATIES . AL WA FHIBEE L EHREREY, &5 7T A
SFIUA P 4 B PR3BS00 B 2 10 B T PATIE S 04 & 2k k.

KR SRR, A RIBZTED KB E A RE T, EURAT, B e

FPEES S TP311
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Natural Language Query Transformation Method for Spatial Databases Based on Large
Language Model

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

'(College of Computer Science and Technology/College of Software, Nanjing University of Aeronautics 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 model (LLM), 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 IR S5« i BT T R R A T I A B B AN A AT SRR, B RBR
ROHR SR AN Z R, ANASUASE ) B R AR A AT AT BB B AR R, T HLHES) 1O e Rk PR R B B 7
SR UL AEK, # i GeoSpark”. Ganos' Al SECONDO 25 7% i) U 2 F7E 22 G A 4k 7 B, 3% 26 2R 45 R 08 S Rp 22 b 2 )
IR, AIEER AW, EHEEW. RE4AEE . 208 Join MRS, SR, 25 (B 503 250 10 5
HARTIMS R P H 8B 00 75 5K 2 RAFE B 0898, — J5 T, 25 (M 25 18 75 MG S BOR G 451 B
AR ), SO P BTl AR T B R, 53—, BB A AR PR R 5 AR, R
BT SR 7 ) ECHE 1 2 R P AR A A TR Z RN R U R, HE DA A R 2 ) s P s 0. O T A AR
A el | AE S BRSNS REIEE, FE A8 F B RIES #0 (natural language interface for
database, NLIDB). FLIRHIF 78N 53 5% 4% [RV R4 P2 HEAT 17 K B (ROAFF 7, A B0 o0 X 1)L 22 51 by VPR 2 ) U7, (R
X2 AV HCHE P ORI 5 4 ORI ST R AN 2.

JLE NLIDB 7£ % 2504 e . XML #4fi %2 Al RDF Jr] % R G55 U A T2 0F 5L, BB 2 R) el e A F 72
P34k T2 B B vh T2 (A0 B 2 ) e S 2 1, LR AE W K i W R T RS FmBIESH, 5
) Text2SQL HEZEHE DL B 42 )87 F T2 (B Hicdlet e v AT 15 5 B AR . GPT-4o 55 K15 5 B (large language model,
LLM) A% BB P B RS 5 B IR 7 B . GPT-40 S 2 (B 8uE b 19 B 4R 1E 5 &) (natural language
query, NLQ), 42 iy b IER R AT $0ATIE =, (R IX e 2 )38 % 7215 LR ASHER ).

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

LANLQ, A, et FEanIEl 1 fror, GPT-4o iR HUSL A4 “Jiangning District”, i ] within 18545 K 7
KRG e T X B, B S2hr b N %A intersects 3B AF3EAT I, R, GPT-40 25 B AT AT 1E 5 %A
% ek,

FetfTris: Jefk BYAT 5

- query university <index operation> filter [.GeoData
university university |:>

intersects intersects (district feed filter [.Name = “Jiangning

NALSpatial Tiangning DIStrict | uion x region — bool createtree District”] extract{GeoData])] consume;

What universities are

there in Jiangnin, in the district relation [GeoData] —
. ening query university feed filter [.GeoData within
District of Nanjing? o . L
GPT4 university within JiangningDistrict] consume;
40 ) : -
25 A H R = A5 1 JiangningDistrict | point * region — bool " . PN
IR AAE S ) gning BOE R HATIE S

1 ZA 3R B E AR E & B R R iR

sl 2 (A 2 1) B RS 5 1 T 5 AR R DL 7R R O Bk .

Pk 1. 23 (8] 5¢ R AL B /IR 2 2 2% B U AN A, B AR AT e DL Aoy ASR0E, EE SOHE LR
file, WERABEMERR IR AR A P R B, B RRE N RN mMEL E R e R IA N — 8 E A5 S 4 (natural
language processing, NLP) . E., #ill Stanford CoreNLP™, spaCy™. NLTK""#1 Stanza!", 7E RT3 1 SC A 26 30
. SR, BT 25 (R ERHE [ 1 5 A LT 50 R R0 22 RR AL A1) 2 20, 3ok e 10 L 70 o A A 2 TR0 090 25 140 0 T P 2880 SR I
AREAE, TR, K8 5 A 25 0 B AR E = 0 A8 SURMT 5 T B T B A 1, SRk = % 1 14w &
T A 2980 1 o 0T B W R B . X R B A v 5 OB B 7 A I PT BT S I TR AR R R AR, MUK T
NG RE, BT Re I R A, B AR BRI ] DA 43 A Hhox — [l 8, (LA v NG 23 o o o RO R s R A A T
BREM N JTRIBIRBIN, 1 2R s LAz 4

PRAE 2. AT BB A) 75 A R 0 I ZR G ORI, Qe 4 36 o 1 A SR AR AR A AT A2 — A 1 SR A R 1T i)
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X B4 AT RIE SRR G R B 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 U B 45 R X7 AR TG T B, (HTE B ORI AN R R ) 5 TIAZAEAS
JE. AT ST b SRR A VR B ), AT 0 B AT A ADE AR E S B O R R T HUTIE . ATHUTIE S
RE0E SO FE 2 (MU 12 LA IR B AN &, TN BT AR AR AL 58 2 45l B8 0. g, @i 8 304 s & v it-&il, -
AL DA RN R A ) (O PATIE A, 0 00 R R B R R D IR, MG A AT R

T R FIABRR, AR SCHR P TR R I S (RO 1 ARE S AR 7, A4 9 NALSpatial,
FOVF P LR RS 5 0T 23 A) B3 1 A ). NALSpatial DA (BB BT k30 B AT 3 R v A03@ F 1k, {7
UE T P34 5 50 SUAAR. 75 B 2RE S B R B, @ B AR R RN T KT R A R (K R, SR SR s
AN AL X P TTE NALSpatial F & a4 J@ 1, 38 35 Fh 2= () S 2 BRI 20 R B2, AN Wil i 55008 75
SRERAL T R HATRFSEI R TT 2. FE T AT IR 5 AL T B, AR & W R A SR 45 M E S 152 (structured language
model, SLM), 3 -5 A Bt 5 40 00 449 355 B30 12 W $0AT 2 ). S I B A5 TR R S M A0 = A, W DASE N B 2 I
T B S B, X PP BT AR T NALSpatial F3E FH 1, {8 5 AR08 J0 88 4E s AT TAE — MBI FE 2 I, La0d
LB AN, NALSpatial A AL B/, 5T 2 B01E SCRR FH 0, B A5, TN [F A5
8 2 R I GRS E AN/,

25 LRATR, ARSCITTER T LA AT .

(1) % PN B ARE S T T IR ANRNT, SR IO 25 (7] SRS B R RN B 28 A, o S A
B T 0 ST BRI, R B ARTE S AR AR [ 2318 A i 4 SEAR RS DhBE, 45 & 45 171 9¢ 2RI s R B, X A
FH R 2% ) SEAAE B AT A TARAT. S5, B T OK0E SRR A S 55 2 P2 (A1 A W) 2R AL 1) i IR B RLEE, A BILSTM
RS AT IS5, AT SEIL A W B AR ).

(2) B TR S 5 A b 5 AR S RO, K 5 AR I B WE SO B EE T HUTIE 5. BN
Eerh A A, SRR, BOLANEE . 250 Join B HIAIER & B 2 HI A S5 A0IE SR, AR5 I T i
FI DA 2 ) HHE 2080 S A vp B 0 2R A BB B SRR b R TG B, T AR AT BT IR . e 4 AT &R
FURIE TR ALBIA, XA i) BB A AT AL

(3) #EBUIRE FE £ 48 SECONDO H1JF % T NALSpatial, 313 T E SZ b (5 8 BIR 42 HEAT T 41 A 92 00 96 41F .
S 45 R B, NALSpatial (T30 B [B 2908 2.5 s, TR A 95%, BIEERE BE A 92%. 456 % AT TR AR,
NALSpatial $F 2 TG0 M SEHLES 5 > 1 3 Bl ik 3T K38 S 8 GPT-do HI5 4. BE4b, B64IE T NALSpatial
(O PE e R 1 B LA AL I Akt

1 HxIE

Text2SQL HiAR CA MU T RE Bk, LA F SR & A B G5 A0AE 5 A2 7 T S 2Bk, A T i peix e
], TR AR T3 RO BT R R i SR T AL S A RGBT

BEF U () 7 v T O RN, AR [ SRE S BRI R AE M ATE , (ES PR P 4 0 L ARIE S A
5 N FEon. AR B Y& PRECISE! A NaLIR™!. PRECISE 5& X 7 i85 X 5 Ab 3 M-S, LR 57T DL Ak A B 9% %
SQL Y ARE = T, (AL, Foikib AT 16 U FL ) 4R35 = B WK 4 PRECISE H 44 %% 4. PRECISE i Fi 4 E AR )
W O B B S BIBE FEC R, RS, BB S TE S A B A — R B R A S5 A6 1E . NaLIR £
FI NLP T HAE B A ARE S B AT, S8 5 PR 3 o] A st 3 SQL AR5 A, FRK B S 35 R R AR AT
P — N F4E. NaLIR A [ P @R 1 2 RO 205 5%, i ELIE B2 FhER g5 sUOE A P a8, DA P i B
SRR, 24 T Y ST RN, NaLIR T LA P P A= iy i 2 1R s L.

FEF ML S 572 0] DL B B2 o) A ARIE 5 208 SRR 1B, (B2 v M BEAEAR KRR B R T 255
FEr R AR R Y2 IRNet A1 ValueNet!"™. IRNet 75 [ 4815 5 A& W AUECE i 2 I BT e, H A2
WU NLQ HHR B[ FIFI . SR 5 {3 F 3 T 151 A BB R SR B RO T 25 K 1) b R 25 0A0E 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
PR BURME. AR, KA 5 AR BT LA 2 >) 7 0K T 4 10 K FEHLIS. Kordjamshidit | I K15 & 44
RUAE B SRE 5 BE AR B B2 AT 23 18] RN [B) HERE, R T RS SIS0 B S0 A e HL Bl 1A 22 B A 8] 5 )2 B 2.

SR BT E Iz, (B BT R S U B AR TE 5 R AL B THL AR 2T 1D SRR R P s 1
FRGE, H i FEARBOI 2. 3 T AIHL &2 SR & f 7T E R UM L8 27 I BOR S5 Aok, L M E
TIPS, TR e RG0S [ AR o 20 i o B A D Ab 28 B8 0. AR R 502 NALMOPHI GAR®Y. NALMO & —4
TR0 R B OAE S 5 0. BEE B 205 S A, NALMO Jex & #EAT TRAC B, S8 J5 15 A i UM T S5 49 3 6
FEHGL AL A B RAE N I SEAE B fa, 2 T8l A R M B AR PR E A B AR A,
NTREERE, RGME T —DETA BRI R S RILE AL B ARE. NALMO 2R 5 Ffsixt R i, £
FEIS (] (AR A Vi A BOL AR A PUSAICAE R A Join A0, GAR M5 5 Hidfe 7 B (1) — 417R 61
SQL JH4f, #EATHm A X T-45 € 1) NLQ, GAR A A M 1 4% 1 v A i) NLQ, JF: A FH 2% S HE P R 0 2
IR HALIFRIE I, TSR e e 2 R

KZH Text2SQL HARE N R F KHe e IT R, iR 7 BB 1 gk A B A=, 2R, 22 R Hde A BURAT
AL, IV R R AR PR A SG 2R, DURGE T 2 ) e e (U R SR A R, 43 LA ) Text2SQL
AR A B F0dE F T 27 () e e e Ab, 7 A0l P i AR AR o SR 2R 2 () 7, RIETT 54448 SQL &l
FAAEAR R ZE 5. DRI, B ey 28 S 2 RV BN e 1 | R 5 7D, A R0A 0 () 50 R, 48 20980 O W) B 5 e
P, 7588 2 A a9 AR08 5 A 4t 7T Hh i S B Pk .

2 BT RESRENZEHEFBERESEORRE X

ATV G0 T 2 T KT 5 AR 1) 25 (A dis 122 B S 5 A0 %4071 NALSpatial. 5] 2 2% NALSpatial
MR NE S . 76 H AR E 5 BRI B, Jext i N BT B AR08 5 403, SR 456 TR M 2 1) S R R SR I R B
SR, BSOS 5 A (0 T8 R 2R TR 2R 28 . AR AT BT S & AR R B, MR AR A W SR A R A A E H A
B, T ST BRS04 3 TT R AT 1 ).

o AEEEUE A RE S A

N~

( AR R )

it B P AT
K2 NALSpatial HE42

Tk NALSpatial, W053% 1 Fios. £8 B IR 5 BEARRERE b, SE MR 2 5] Al 2R g 7 2 18] 5 28 1 P A e
W (5 147), A NLP T & spaCy W A I B MBEATARRE (5 2 17), 45 SRR FER O Sk (3 3. 417). &
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X B4 AT RIE SRR G R B G RIES BRI T R 1125

Ja BT ORTE F R GPT-4o i v i 2 1 225 1A) 080 AR (B8 5 47), (] BILSTM P28 Il ZRiEBHEE, X 2 i
ISRAEAT T (58 6+ 7 47). £ ATHRAT I 5 A G AR A, SR P8R e o (13 ST R i A e i SR 1 )
A REE A TE A (BF 8 47), MRS UM AR 2 S & M G 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).

BUE 1 2 B AAE S Sl .
BiN: FARIE S B NLO, ¥ 515 S DB,
i AT AT I EOE FE Al EDOQ.

KBs «— generateKB(DB)

doc — nlp(NLQ)

for word, € doc do // SEARIREEL
E «— entityExtraction(KBs)

Corpus «— generateCorpus()
model < BiLSTM(Corpus) // £ #1211 5]
OType — predictQueryType(model, doc)
SLM — generateSLM(DB)
sim — selectSLM(SLM, QType)
. EDQ « constructEDQ(E, sim) // 7 i) it &t
. return EDQ

A I A o B i o

—_ =
—_ O

3 FEHIEERIES TIHER

H AR IE T FLARBY B AT 55 2 X3 N 10 25 [R5 8E NLQ JEAT AENT, G137 P AR A5G So (3 BRI B30 2 R 4
PE A5 R .

(1) AT B PR R 1 BIHT mmUE TR FRUZ 5 S A BRI, Se e I 21 R 5 B AR, s iR AN R
R E W LR, IRIE S5 6 2R 0 FR AR R A s AR EE AT 0 e 5 BT A, AT R TSI 4k AR ) ) 4 8 R T fe e
P M TR G732, % EEAY SR B A ) Hh 5, IERE IR B R A0 B 4. BE R E M AR C R, & T 2 M E A
2 T 2R 2R B, S8R T RGN AR A0 22 (A X ER AR AR 7).

(2) 7% 18 B0 25 0 TR R 1R BT AR B 2 T e SO BRI S 234, A ORAEDRL 0 Lol 1t T 455 GPT-4o i
AT HHE IG5, 0 OSBRI SR B e . A)VESE M AR AL FINE T XA TR 4 5 7 AR AR AR, SRR 2 RE IR
YL X A v, R AR LAY R R 3500 2% i R A, A TR S IG T LRGSR AE i T T, REBSEE R
AR R A5 T & RS .

3.1 HEXEX

EX 1 (FEBIBE ISR, 42 EE B ARE S &, SRS & — AN Ied E = (k, d, relation, location), }
W, kARG AR JEBL, d 476 PE B RE, relation & — M7 25 18] 6 RINFHEH, location & — N7 2T ALK
FRERAUA.

EX 2 (RIEMBEH). 4 k2RI EEL, word NN 54 {“nearest”, “closest”, “neighbor’} H ] — A 3L HL
. R EARE S AR S word NN FAE—511], U k= 0. R2Z, & K & HAME S 2l P I EE S, T k32
IR 3 A L EE.

() R K1=0, W k= 1.

Q) mAEKl=1,Wk=k cK.

(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, M, B “closest”, K= {12}. HHE X 2 F[1§ k= 12. LA NLQ; A, BEAE “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). 4ERIE D=0, U), N &2 — M, URRFER AL (W kilometery meter), BN AL U X
A E] meter IEARE T, MBEERE d = Nx fy.

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

NLQy: 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 (ZBKFR). % relation FEAFE 0K R KT WAL, relation = {R,,R,,...,R,}, WA KR R, )58 B4
LAVSE

R, ={“ID”: id;,"“Name”: name;,Attribute”: attribute;} 3)
Forp, ID J@ AR A A) 25 AR A ME— AR IRFT, Name J& PE275 25 18] 5C R A4 FK, Attribute J& 14 ] T 40048 25 0] 5% R H )L
{A[ZET | attribute, € {point, line, region}.

EX 5 (BilR). 2 location AFEE WM ST A7 B EAL, location = {L,,L,,...,L,}, e L, 72 R0 # AL
B, . X, @imeE
3.2 EIGEHFRR

FESEISARAE B T, F T2 ) s e R 72 1) 5% R R s R VR Pt e R R At 8 25 ) S 45 5L, T
2 ) 5% R AR UL FH 10 7 2 TR B PR R 3R A5 5. b S i R R 1) = Ty A s A R A 1A b SIS SUAE S,
b AL S A4 RR S SR DL AR A 7 2. b s A 7 ST RE R T LT R, 40 XHR (region) £k (line) Bl
(point), AT 2 FEAN A3 7] ¢ R AL HIC k. 723 ) 9% 5 S VR P A7 i 2 1) 80808 e o P 28 W) ok R AR 15 IR, e —
PRARFE S KA 1) JE . b TR R o 0 SR J i — 90 R R AR I, I 4 3t s R R P Ak il
5123 1) 5% 2 R e P KR AR RAT. Kt s AN 22 ) 56 28 (45 2 70 A% D9 CSV SO, AUAA ARG T 4 s R R A 22 1)
REFIREE. 9 T HTH RN R R, RIS A R G AT B I BERAAH 0P R TR, I sh a5
B EMIRIERIE SRR AR R, 48 TR size WA R B & capacity, I T-# € XN load_factor =
sizelcapacity. 24N T load_factor 1L BUE SGLIN, 3 & 54 g A R A BIFEPISHIT AU,

(A SRR 5 2 U P ) oG SAAE B AR BN BE 2 BT, B, PN ) NLQ #HATHI0 /b 22, I NLP
TR ARSI )7 B E A SRS 5, IR U0 “10-minute walk™ nearby” ZEHRR FH 4818 & F Ik F40 W A 1) 23 A B 25
BIE. NLP L H F 0 2 DL R 26 m AL B B . T2 (DR RE . 5 TR UM T R85, 5 T IX 2525 8,
spaCy /&R Jel £, T Z K HAE Python M85 rh (AR F5 1k BE & 4= & HIThRESE. spaCy A SR e 2 731 Al iy 44
SRR, S REE 0 AR IR R S R BEAT AT, RIS A AR SR B ARE S B A TR m R R B, ¥
NLTK fENERTTZ. FIH spaCy X% A1) NLQ BEATALHE, A By BB SEAR AR & BT FIR N L ASEAIK 1 L.

B0 2. SR R ERIUGEA.

N HARE S B O, M S AR EE LKB, =¥ [0 9% R KR SRKB,
b S I AR Sk E.

1. doc < nip(Q)

2. for word;edoc do
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3. if word; R IT AR AT then // FE T3 3L 2 AT HIWT
4 E.k «— word,; /] TERURIE AR B AL
5. if word; SRR S RIME then // BT 5E 3 3 HEATHIG
6. E.d < get_threshold(word,) // $2 B B B 1H
7 if word, pos=NOUN 5% word,pos=PROPN then
8 noun_list.append(word,.text)
9. for noun; € noun_list do

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

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

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

13. E.location.append(noun;) // HEEXEE )3 55,

14. return E

(D) BFHNERN _L={n,n,,...,n}, FREPRB B E . HEEEE T, S S 5 B 3= 5L
PE B A, AR WA P EENSEL

Q) BRINVER I L =i, iy,...,i}, BE IR £ 10 B A 4 18 6 9] 3 4] 58 A 38 2 1) S A4 B, 1 44 PR 55
58, SR A A 7 R S A,

PLNLQ, NI, N L P& <127, 1 L HE4E “parks”*border“Nanjing”.

T I AL P SRR RO 15 08 SR HEAT BU B, $RAF 524K E=(k, d, relation, location). BAARI, X+ TFF% N_L
PR, RRAE S 2 34T 2T, W — A0 1E NLQ H 5 968+ “nearest™closest” BY, “neighbor” 1E1E S IH &
AR, M B R R AR A k. 140, 75 NLQ, H, «“127 54T “closest”, PH b & A A5 ) Hh 1) il 41 &
B PR A A TR f) & v, DA R B 45 AT A F P AR B MR BOS AR TR N_L e
FEAE, X UUAE TR E F B B B AL (U0 meter. kilometer 25) ZHEX. %110, 7E NLQ, ", 481E “2 kilometers” 4% fi#
BT o E 8 BIAE, 8IS B AL 40 meter, RGIT] LASRASRE I PE BB 4. &), @ FIWTZIR 1 L P 2 i
AL F 5 E R R A E A A &R relation FEL MY 5 location. 140, 7E NLQ, H, “parks” # IR BN Z A9 &K, “Nanjing”
BRI gt R

o BYE 2 [ A 44 FE AT (B — A NLQ L& BT 0N len, M S0 R PE FR AL IRt S BN m, 23 [F] 96
RARE P ES KK REON n, 7TUHER m KT n (HA—ANTRXREBDOE M AFEE). FIHBAERER
FREE BRIR (8] 52 4% B 2R O(1), BRI EYE: 2 FIE A B2 2% B2l O(len).

3.3 EBAFIAZ

AR IR E 2, X P 2 R AT A A W 1 v I8 A AR AR e DA ST B, BT abt, JREAA R 0  1H)  B RR
AR T ATE F TR S IR, X — F5 oK, SeR F ORIE B AR AL R R 55 T S TR AR R B Y = T AT
BHE, BORERLE N AAERIE SR TR — SO AR BB 55 77 T B sbritE. R, 8 X B TextCNNL LSTM.
BiLSTM. DistilBERT Al BERT {35 A< J 2 L K £ S b d7p 5 v 1O S, DA T 0 5 di 3 & Il ZR T8 R PR RO LT Oy
BiLSTM. BRI TSR B E A 5 52 20 1, (H RS T T BRE S S B TTHATIE S FH R .

EREAS 3500 x HANE S AW, Bn 7 5 M LS M EEE A W SRR Jenl s A ). YEEE ). Rk
A EAW . M Join B G M), GBI EREARIE T 2R, (RUE T 1R EETE I ZRAT 55 T 1) 43 AL 1.
T A 11 A DG A3 1 S H R SR AT A 3 R AR B AR P R I R R

o PEIREN. S M2 [ H0 4 AL BER 5 SRE 5 25 U AH SS AU I SCHR TP M ER 60 £ = B 1 A AR HARTE S &
0. AW REEE R X 2 B kAU L K 2, DAORIESE 5% A ET AR 08 TR 75 7 (A) 508 2 i MY 55 oK. FE 4%
W, ST R A T AEWEE L EREMAG BRET BEWRRETT X, DR TS BRI A S0 7 R 3
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Pa .

o Hudl g m. M GPT-do Ji i # 4 A i) o (1 SC B B S A L SRR ) 4 A B A P AS [RD (938 35 UM SR 3EAT 2
PEIG R, KRRy A 3500 2k ). R 1 oK T i Bl i 5 r 7). GPT-4o REMSHRIE AL IR Z FEAL IO E W), B35
IR T ERLZE R R L. HIK, GPT-4o “E BRI B WIAETEVEMIE 5 WU L BA — Bk, R ViR RS — PR
FALNE. AR R, 5E 1 2 YRR R s SR g, BAAR S IR LA 5.

R B ER

iR JR IR ] e Nl
FeAili 2B 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

i h 1 in Ji ing District? -
NN R What restaurants are located in Jiangning District District?
B4R R AT i) 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 (i . .
(A Join & if] station? Y What parks are within 2 kilometers of each subway station?

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

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

NLQg: Find the two nearest lakes to West Lake.

(1) Edla st B e GPT-4o I B e A ify p O SC B SEAA, St R B R 25 () 6 R, 2B B b A g AR . il xo
T NLQs, ¥ “Mount Tai” Fil “Mount Huang” # # y H Ath th 147 B, 7] 61 AN [F) (1 25 ).

(2) i F ik FIH] GPT-4o 2L BRI [F] — & SCHI 2 REALAE 5 450, TS 5815 RHEE RO = 2 RE 1. B4,
# NLQs 1t~ “What’s the distance from Mount Tai to Mount Huang?”, RJ DLRAIE A 7E R RS 5 Xk N HIRIE—
BUERIE BTV, 15 5 ARG SR TR B AR 5 RIA R BB

(3) iy J& P AR S4B X TR A SR AR R I, B A0 S HORT EE B A, i B SOk
FHEER. 540 NLQ, Bl @I i B Hi ok 4B Ul A ), 40 “Find the five nearest lakes to West Lake.”.

o FU A, TEIERE M BRI B, TR GPT-4o 28 A1) 23 (MR 25 0 RE % A RO+ B SR1E & 2180
AW AT AR, Bk T 3 AR & F B AN L F X BT AR A, XL KR B ME S Bl i1 R
W A USRI 1R 43 A v DA K A (DB P PAT 15 A) IBETERISE. R, A AT DA B 6 i DR A il F M TR 22 AR R L
AR By vE o, I R X AL SEBRS F 3 55 o BR RT R AR VA e M S E e AR N A AR, S A
TR R R 2 ve TR 3 P AR e, ANOCRT DR T2 1) Hs 2 R SRR R B R (R I 5, 38 REAE D Ao A 7R e
AU IE TE A B BRI, AT 5 B K1 5 A TR LA ] L.

FEN 523 101 B0 B R TE R, AT 55 RF U ANREAS L 2280 RSO 7028, T AT 55 o A6 20 fy s ek A )
RORPEM TR R, DUE R R RS R 5 3. TextCNN Z5Rg TRl . ISR FEAR, 16 & 1 S0A 7- /AT
55, AHIE T B AR A0 JR) AR AL SR EOL f e LA A A A 0 T ) o ) b TR SRR, £ 18 SCREL 7 T A8 9 2 1 SR R LSTM
I 5 NARIZ 8T, A R PE A R R E E, 7RF T TextCNN 78 2. BILSTM fE LSTM J&fitf bt —2 5] A\
ARG /7, 7T [ Il B A S 0 SO, B AR T TN B R TEVE A R A R SOR R ERRRE ), fEERLE
Frempin s b B R INZ A 1 5@ M. B4R BERT 18 AARE 5 BT S IRI+ 45K, HEKWS
i 5 HON SR () 2 E W0, A& & /MEARIT S DistilBERT £ v B I SR A, F & B0 0 18 SR RE
(ESHONBARIRECK, VIR (8] 2 35 5 TAR G, AR TRk RR S S T AR I 2. 2118 1, BILSTM 7E{R
FRECR LN SCHLAE RE 70 A R I R BRI BR800 0 2 () B A W e PE S 88 JR 5 3h S 0 =5
K, AL R B S

HTEMWSARRREE R, 25— NLQ &I P2 W 5¢ &, HBGRM N22(a] Join TLHIIN, RGH M
GPT-4o K 2 %8 7% 7] ¢ 7 2 [A) (R e 4618 B i T 2 ()40 4 (& . ARAE) GE /T REBS 2951 (A1 “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

AIAT I 5 A BT 55 R 5 T R B SUE B W AT S, QIR TR R4 E S BN Bt &
5, EARE S BRI BU € BT D 2R AL T LIRS HEFE S OGS RORN I8 AT RO £, FLoK, QBT HEL LT T SHARRE AL
i, KA 8 SR 5 SRBE SEAR — — X, T RO B R ST S R, X R VE (AT H ARE F T R S R
UG NIE I B AR S5 4, B OR 1 S TE 5 R B T AR AN 2 B AR VE . i, i T B0 B T ATV & R VE AN
MFEAT LG, AR A KB T B2 B 1 A s L
41 HEXREX

4 Type(p) € {point, line, region} T/~ 57 p (IEHE AT, R compLoc AW g7 p Al g R THH A ILHR

intersects(p,q),  Type(p) € {line,region} A Type(q) € {line,region}

within(p, q), Type(p) = point A Type(g) = region )

compLoc(p,q) = {

EX 6 (ZESEEE). 44 E — N A RES R F— DA p, 25 W56 FE A R B0 R4 e 75 WE R 5%
PRI R, A R Ros:
R’ ={rlr € RAcompLoc(r, p)} )
EX 7 (HIEBEER). 4E DR RES R, —MNEWH SR p A— A IEBE &, ST E AR EES
R={r,....,r,} SR, X T VreR-R, i 2:
dist(r,p) > rllii)k(dist(r;, p) 6)

TEX 8 (Z2(8] Join Eifl]). HRAEERLF AR 23 18] Join B i) 7 Ay PE.
() ZEMID X RES R A S, 2%[8] Join IR [FISEE T

T ={(p.9)lpERANg €S AcompLoc(p,q)} 7
Q) AEFANTAFRER RS, —AMNERBIMY d, B Join HIREIES T
T ={(p,q)lp € RAg €S Ndist(p,q) <d} ®)

EX 9 (REREETN). RIFS KA S RGBS N3 K.
(1) BHE—ANTENGEES RAM—ANERH S p, KA ENTEREENRE — N n=|R|,R =
{rlr € R AcompLoc(r, p)}. X AN X REEE R F S HATHES TN TR REERNMNERHESR F~:
R ={rl[r eRAr.Cnt=1|S"|, S’ ={s|s € S AcompLoc(s,r)}} (&)
Q) GE—NTRNRES R={r,...,r,} I DEWHA p, GETT SR 2 0 SR G AR E]—ANF S

n

f= Z area(intersection(r;, p)) (10)

i=1
B) BEPNTNGES RS, Gt KA TR EBERIRE—MNR pe R, HF, R = (| eRAF.Cnt =
IS’],S” = {s|s € S AcompLoc(s,r)}}, A2
p.Cnt = max r,.Cnt 1n

1<i<|R|

EX 10 (BB SARAY). S5 TE 5 AR T 150N, Jl i 41 A da SR R S SR 2 7 vl AT 1) 5080 e 7
. SLM = (L,0,E), Hrh, L 2% il = s E AR & O —RERFEMIZ A, E = EfUE,UEyUE,..
RTARIES, HH, Exv Ein Ew~ Eoe P0FOREOIA0ER FESSBIE ., 2500 6 RAI A ) Hh s R A
4.2 HEHHIESIER

MY A A RS IRV T AT 5, BB SRR, B R A 3 FoR.

J£F SECONDO R %, MRt [0 & if) . 4 [0 Vu AW . BG40 &), 2518 Join 25 )RS & 25 7 B
TGRS S Y. SECONDO SCREZS [ RIES 2 H0dE, Dy P 32488 7 T2 AR VR R VA4, 5 FH A i T
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— H Sk

w H L

bk S e R H TR

K3 Shtfbis S A R

(1) query <value expression>;

AT E FMERIE S (value expression), FK 45 S B R 45 H P

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

B S TR RE RIS EAF T 1 A4, %@ A B RoR ERIE AR T R R, M2 A2
44N identifier FIXT R .

(3) delete <identifier>;

Pt 2 M4 BT HOE 22 P % 44 M identifier IR B, B H AL A 2 ANy 4.

SECONDO F & v i T~ 4b 38 7% [B) Bfs 132 S 49 1 A & Stk 2 s, AR 2B W S5 i 1 1E 5 3
AR5 BN, A8 <k>3R 55 € B 40 B 4, <d>FR 1558 I PE B B, <relation>3R 7~ 1 & (1178 [H] 5% &,
<location>3 75 5 7€ [ 21 ) b a5 T 08 i vl AT U8 5 ORI, 2 & SRR A AIS AT, W LS B T
SECONDO R4t &5 MR F AR, 2 2 b n A7 A T — A28 0] 5% 2 P i, A b ) <location> 8 4 Jy i R 1
f), Hom, <tmp_relation>FK 7~ 1% 25 (0] K R, <name>3K 78 1% 25 ) Hb 1 & F5R:

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

K2 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 B 1 77 17
size line — real TS line K 5
area region — real 1 Hregion IR
intersects {line, region} x {line, region} — bool FWT AN G AR
imersection 1D ey o T P HRPOMEEEL o i
distancescan rtree X relation x object x int k — stream THEN RS B 4T
sortby stream X attribute x asc / desc — stream Foeh 2 IR Ve R e H R HE
head stream X int 7 — stream MR IFT N TR
filter stream x filter condition — stream B E R B R

Hhtt 2 () 20 AR N SRS 375

(1) BRES A, TR AN 2 (A0 R 2 6] R LR B S, 7 ZE AR (s BONE M i, 1855 distance, 458
F AT T AL HAT RN, WIS E5 R TE S5 AR

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

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

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

(3) JUFTE I, BFxF A AR, THR AR BRI, 7 A SRS BN E R s, 18T 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 A3 A0 R, GG 2R % o i — X 2 e oA iR A
T BV SRS 7 () 5 R AT I R, I8 5 intersects, S5 HIGIE B A

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

(2) A& A, SREGE A AL T WG P 25 (R G, s WS O I ). iR W R RIS E B
1) 5% F A WM A, B AT within, S5 R4 TE S RN

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

B4R A ) 5 B SRR B A R R AWM AR & fE 4, I8 5N creatertree A1 distancescan. 12
BLFF creatertree N7 AR R R R 5], IBH AT distancescan MRIGET MM &, fEAETE R B4 A I SN ralr 48 &
B ke, IR IE] R B AN R B W R kAN ROL AR . ARG TE S R

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

716 Join IR OAE T HET KR (WAL E . BB HATESE, G450 B Ap .

(1) FE T2 B % FRH Join, 3 8] P> 2 18] 0 AR A b TG 96 A2 25 TR BE 26 A B0 GO, 0 8 70 A 85 AT X R
O ZIEE R B SARE BN KR, BHFFN symmjoin A intersects. 25 1F symmjoin $4 #4235 (B L R 1
TCH AR, ZEHT SQL FF Y JOIN <. I2H 7T intersects [ T4 % symmijoin 18 H 7R 6. S5MLTE
Sy

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

(2) F=TREBS R A1 Join, 32 8] P> 2% [A] 0 G AR5 v BE B 7E 45 1 AR P4 PR 0%, 4910 an 2 4 PR 85 ol el (X — 5
Y A E X AT E RGBT AR R, BEFH symmjoin F distance. IZHAF distance H T 14 AL
symmyjoin & FAF IR F AT, ZtE S HALy:

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

TR 2R -G T I AN R, # B) 56 & B AL an 1 MRt e =X

(D) BrESG I, ot 5 2 i U A2 0 23 ()6 RECR, BN PP A 2 — A S OR 4P X A IR AR 20 A B L. iR A )
B TARAS BN B 58 RN A b AT, 12 B AT intersects A count, 5 H401H 5 LAY

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

(2) ARG, TR A A AR A v 5 A Wk U S B TR, 81 il B R — kK X 32 9 - B TR,
R T BN SLRE RN R R M E LS, BHFFN intersection Fl sum, S5 M401E S AR N

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

(3) ARG, REFRN RESH, 55— EENFHTHERZ KR, FladmE e iihlaRe A
FIATELX. B 75 B SR NS B0 R, IBH AT A intersects. sortby £l head, &5 #1618 5 HAN:

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

SR AE SRR BT R T PN GBI U - 5 4032 4 13 3 P N T B i P R . R R A ) s
WELA, BRI T A H AR AR, BRI . thah, N2 (MR PR R i TE s S AT R B i 4
ZHOER EATREE AN, B IR AR E R AR, PRk, REEH b (A R B R G B BT Re i E AT AR
B, IR I 14 25 4 A 1 S AR B R ek 7 R 1) SRR R O i, SRR R . A PostGIS RGN, TELE 1L
BB G, fl SECONDO R4 XN 5% R W% 3 7K. 1 PostGIS ff) CREATE Fil DROP %) 1, <object> {43
HRAEXT R, #1401 FUNCTION. INDEX. TABLE I TYPE. 453 3 7453 PostGIS )7 [ 2 (1 45 M 16 18 5 ALy

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

L AR R AR 1 E AR TE S I, PostGIS f# F FIIZ2H 454 ST Distance, ORDER BY Fl LIMIT. ST Distance
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BEHAHATHHEEE. %2575 ORDER BY T — £ M B il 8 T I8 115 10 20 5 1 3 0 45 SR HE
KT B, R T LIMIT T4, 45 B BRI ART kA28 180 4.
%3 SECONDO H1 PostGIS [ 4k 15 = #3

SRR F R TIR SECONDO PostGIS
query <value expression>; SELECT <value expression>;
HAGESWE 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>);
SMIEFIEBISLM  query <relation> feed filter [.GeoData intersects SELECT * FROM <relation> WHERE ST _Intersects
<location>] consume; (<relation> .GeoData, <location>);

43 WHUTIBSERERES
BT 5 ARTE S BARBY BRI 102 1) S AU 5 VT 0 PR 45 A1 V8 5 AT, A 20 I Pl ST 0 U 44 2 [ B0 A g 5
R E RN JE R R B SRR AR A (<k>, <d>, <relation>, <location>} T AN TR, A M HUTIES . Bk
SRIEE b BEESBMEH d FIE I 5 location TEET W & ME— [, BT DARE— X B B8 v i <k>, <d>Fl<location>. %%
(B 2R &R relation TE AR JE A #)AIE B &) JF —AN, 7506 Join BMAMEREE WA 2. AE AW LEZA
ANTR) 7 1) 5 RIS, AR ¢ 2R 1) 25 1) Ja8 1A R SR A% i R WSt 0. 5 2R A5 1) P AT 18 5 AR o B 1R LB =% AL
FEAE B B HUR AT HATIE 5 5, B 456 AR 51 A& W TR A ER, B8 53 42 & 20 (AT 2 A
PERE. /£ SECONDO £ 4t , i derive v &GS 31, £ delete v & MIKRE 5, 1EILAF.
derive <r-tree name> = <relation> creatertree[<attribute>];
delete <r-tree name>;
Horr, <relation> A 5| A K R, <r-tree name> N 5| 4R, <attribute> 4 <relation> F TR 5| (& 1.
ARG 5T OB S SR 9 ), B Rk R AT
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?
H AR TE & R B 2 (28 BT B AW, 78] 5K RO road, A M £1CA Zhixing Road. J& - BEGH AU, K%
SR S G B S5 TE SR, A AT AT R
query road feed filter [.GeoData intersects (road feed filter [.Name = “Zhixing Road”] extract[GeoData])] consume;
TEIZ AW, road 25 7] J& M A Zhixing Road FIEHEZETIYA line, T LS FIE BT intersects FI W& B AHAC.
Eh b S AR PE AT 7 Zhixing Road /7% T & road H, FRA# ] (road feed filter [ Name = “Zhixing Road”] extract[GeoData])
e B 3] 45 1) A 18 5 R FR [ <location>, T /N2 Zhixing Road.
N RBAT BRI, Se NS RISE RV R MRS, AT Pud g A 7] §E 5 2 if U S A A3 A0 R
derive tmp_rtree = road creatertree[GeoData];

SRJE A H bbox 18 54T IR [ 75 )l m ¥ FAE, 1] windowintersects 1 H A JE T R MR 51 A2 7] ¢ R
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552 i b R SR T AE AR S R0 G, WA 2 A 1 4R im0 B T AR A intersects IB5LAF, 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?

H ORE T BARB BT 2R R BN G B RS A0, B IF] K RO district, E IR0y Yangtze River Basin.
BT LR RN, A DG SR A B S B 25 (TR SRR D, AT BT IE S A

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

N RBAT BRI, SNSRI R B R RG]

derive tmp_rtree = district creatertree[GeoData];

SR J5 181 H bbox Fl windowintersects 12 515 3| {5 1k T 4. 55 M7 H intersection 1& S PRSI T SR UL T 28
BN RS B ARSI FR 23, (] area S8 SEATTHSEARSZ AR 20 O THIAR, B8 sum 32 545X B A AR A2 AR BEAT I
o, LT AR,

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.

A A T SRR T R 5 A SRS AL AR ST, B SGHBTT Ar Mr iR R R 3L £ 1000 m (3P 3047
4 kn/h A5 15 min DATEEES) G A BRI AR B SO BN ) 73 ) 20 A5 15 0L, BE T VR Al R 2 15 4L T Zh g 578
DK, X AT B TR AR BOE L X ikl AR R4S BRI IC B R A B RS ENE. BRE
= H R BRI S8R 23 8] Join B, 25 [A] 9% RN poi. district Al university, 553 H{E 4 1000, poi A1 district
ZIRIRER A NE & KR, poi A university 2 8] IER 5 N EE B2 “within a 15-minute walk”. & - B 31
U], R 5 B S A S S B G5 A A1 A b, 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 A SO, (BAERATINE EARAEZE R, O T UL EWERE, RGN WAL & W AT AUl
B, FEARIES | PO (R 45 FURUBURN S 2 UORRER T BT 8. BRI,

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

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

30 Tk S R AR v f A BT 45 S FT 45 |poi = university| = 397, |poi = district| = 1000, |district| = 11, [university| =
89, B TH AR E] Costpyp = 4764, Costpxp, = 90000. H T Costexpy < Costpxp, RATLER EXEL /E NE M T
AT EWR ML H .

5 SERNSMR

{£— &84T Ubuntu 20.04 (64 {7, WIZARAS 5.14.0-1051-0em) [{1FEfiRi (Intel(R) Core(TM) i5-10210U CPU, 1.60 GHz,
8 GB WAF, 512 GB f#ifit) X%} NALSpatial 47 F & H 34T 256 EAh. £ SECONDO F 4t H DA He iy i s
T NALSpatial, 3385 iZAAELI—ANBHAF, 4N spatial _nl. FI /7] LA7E SECONDO i ) 18 i 545
spatial _nl K¢ 25 [AIECHE B AR TE = B BN ATHUTIE S
51 HIEESTHIENR

o HyE4E. [ F berlintest. nanjingtest. londontest A chinawater ${H54E, 75 (8] B4 4 11 W3R 4 FT7R. berlintest
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BHREAAE TR B ITHEEE S, B4 AIEZZE . POI AV, nanjingtest Al londontest B 4E 7 776k 1 7
HHE G ATEX . #2018 AT POI 15 K. chinawater 3RS & 1 4 BR/K SCHIE 48 HydroSHEDS™, 18
2K R B ERAE R, QTR VAL TRIE SRR A,

*4 B HEG

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

o PElHRAR. [B S 3 MEAR RV 2 A1 5UHE B A 15 5 B AL A QL M R, USRI #liEME 7. Bk B TP AN
i 7 ) RT.

EX 11 (FTEEM). 450 RGN ERPIFTHATIE T E S Osuccesss AR HRE T EWES Qo AN
T =1Quuccess|/ | Quotal -

EX 12 (BERE). 44 € KL RIPAT AR ETIURR A HITE S £ E Ocorreers MAKHRES BHES
Orotats TPEREE TP = | Qcomectl/ | Qrotal -

TE X 13 (N RLET[E]). 4558 R AR B IRE 5 BRI TA] 2400, 50 BT AT 2590 A2 BRI T8 g, DL ST [
RT = fug — fuan-

o K H B, # T berlintest. nanjingtest. londontest F1 chinawater Z{HEEEMI 2 100 26 FH 51, €5 20 %478
FEl 2] 20 SkIRim AR fE 2. 30 4525 08] Join EX )N 30 25 56 0 h). 45 A 204 4E 1 S b B FH 37 5=, 3K FH 4910k 2
TR ZRAY ) 23 8] A5 ) 75 5K, AT https://pan.baidu.com/s/1fze_iUjRIbMzhrbeY 9Z8XQ?pwd=ujwb FKHX.

5.2 XftEsEIe

AT AP NALSpatial FIYERE S 05, S TFPRZANT LSS (1) 556 T 4% Go )0 BMLA8 5 =] B 07 12200
b; (2) 52T KBS B4 T72:500 b X 24 5250 B 75 A R ER % 4% K, 381F NALSpatial 754 2 F0H
JA R RS 5 TR I
52.1 XPEESERE

FEAS 1 AHSRBerh, 4% 7 BT AREMER 3 M 45771 SpatiaNLI®, IRNet F1 ATHENA++24. ¥ 4678 StIb 3R
RS TIX 3 MR CBE Y, SR 5 45 A NALSpatial [ SRR GRS, B SRH0 00) R0 45 44 10 18 S A Y, i
Z/E B SECONDO R4 I HATIES.

(1) SpatialNLI SRR K SL B, 1 Je Ve 72 1 B AR Jo 3, S8 I F J A A DL GG . AR 978 i o g
TS5 B (] R ARADLEE SR FH A% 5% AR AL 188 7 A SRR B 08 S AR M. SR 5 Mt s (R BE MRS Y, ARl R STk
Hff o A B S 28 (AR S B8 S 0T N TR B RIS & B AT TOAL 3L, KA 5 SR 2 AV A F RE R I A9 B BB R
DA BA B B il R () AR5 LA T R B RS ). SN TIAR B S 1 B SRR S HRI A 8 SRR B — /MBS 1,
SRR [B] true, A IS 23 [V AGAE B SCA ¢

(2) IRNet BRI SLIL. & G0N B 205 S Bl P sL ik, adEs. RAME. AR TSHE S B R1E
1% n-gram AN 5 UG TC A 5 1SR R A 250 b 0 SR, AR i AR AR il /b 82 31 1) 07 N B 4 TR AS R 2R AL, SR AR
JAF ) n-gram 5 EcH 2R A P ) 51 44 58 A DU, W) 2AEX 2651 40 BE — AN 28808 EXACT MATCH, 15 25—~
A PARTIAL MATCH.

(3) ATHENA-++SCER YL B ST, T e ARHE R AR . 6 2R TR 2 Rl b 20 TR e i) 2 2% (R U A4k R )G
FETAE) g2 P 2 W) A8k AR 442 FT Relational Store, FIH H 4815 5 40 HE T A Stanza $2HH AR 1E S 2 0 0B S M4E .
WA ARTE S AW P — AN SR BN B 2 N RR TR, WP AR R R AT AT S

TS 2 dHspig b, B T HAT ER A KIE SHA GPT-4o 1E AT ELIEHE. NsLBL 5 KB SR A T L, 13
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VT R S AL RN T, A A TR A IR 2R S AW R 55 R I R L. Gao 55 N K VR4 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 % NLQ-SQL i w2 ST it B0, 2508 2 JE R 7R (194 R AN il iz 2, 4 A 1-Shot Learning (1SL) Sl %f
GPT-do HEATHR, B T RARA () 4 SHERE) Fl—/> NL2SQL I # 47l LA chinawater HUHE 4 051, 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 rh, BT NALSpatial. SpatialNLI. IRNet Al ATHENA-++7EF- 40 S (8] RT w] &% T
FIEHRERERE TP L AISRBIL, SEU6 45 RANFE 4 s, SpatialNLI P45 0 o2 i 8] /2 B K, R T R lm i, i T8
¥ B2 g AS Y ) 4, SpatialNLT 7E AT 52 2% 725 [ 2 vy Iy 2 300 L i A PO R G 52 AR, S e g B2 AR AR S e 1Y
ST 25 JS2 1) ). IRNet (1)°F 3550 B2 N [8) 55 NALSpatial 23T, & 75 25 WA A #0840 5 T B AT — e 3. 4R, B
T L R PR 2 () AU G B B8 078 PR, T R R 1 AT R RS E 441K T NALSpatial. ATHENA-++FI] A 2 [ 4735,
AR 2 ) o ) S B SR SRR AT BRI R, DRI T LA R AU T R IS TR 3K e A At e 7 3 PR SRR
S BT AEAL S SR, TR P AT R A L AU Y 0S5 2% 2 [ A 0 1) S RF U A BR. NALSpatial A
BEAERM PR IR A 2 3 AN (1) spaCy £ 1R IR0 B 1A FR il A (2) Tov2: R i B il 18] FROAE SCRRLAAE; (3) AR it 252
RABHERR R, S2I0 25 SR W, 22 IR F 9178 5 103% 50 T, NALSpatial 7630 RN (] . W] 0 1R P ARG X 3
TR br LS T By BAR T4, SR G PEREIE T oAt 3 A%

ol =TP

100 8

—_ 6r

SRl -

S 80f
2k

70 . - 0 . . . L
NALSpatial SpatialNLI IRNet ATHENA-++ NALSpatial SpatialNLI IRNet ATHENA++
HARTE 5 Bl 7% HRE & BTk
(a) AT FHE PR RIBN G (b) ~F ¥ J3 I [7)

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

BEAh, XF NALSpatial. SpatiaNLI. IRNet I ATHENA-++7EAS [ S5 B A5 iy - () ] 583 A0 B0 ks 3047 T 4
TH6F b, SRae 5 AN 1] 5 i, 0 Bl 1) (1015 ) 225 4 1 B, (7™ AR i, s (B, SBR 4 SRR A, TEITE Rl
FEL 25 ) (14 7] R 1k TR 1R P S AR 90%. FellT 40 FE A K I S B 2, 1B A 45/ R 2%, {H B T L% =CAH
ot [ 52, WA EHE A b ) A 408 J A VAT R AR I R e 4 o nT AT B ). 23 1] Join 2590+ ER 55 U (H B2 HUZ NLP
T ERRWECR. ST R, 4 F RATEHEE M TR AR LR RESR. 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
g g
s :
= =
~ 80+ &~ 80+
70— - — - - 70 - — - -
WHEEH  FIEE 20 Join  BEEW WA BIEE  wE Join  RAEMN
i) i) i) iy
2 ) Edl e 2 ) T
(a) NALSpatial (b) SpatialNLI
ol aTP ol aTP
100 100
~ 90 < 9
S S
& S
= 7
~ 80F ~ 80}
70 r 70 =" - . N
HEEW  FOLdE AW Join REAM WHEW  HILE 0 Join AT
#ifl i A il
2 () i A i R 3 AV H A 2R T
(c) IRNet (d) ATHENA++

K5 HeHIr e A RSB A i B R PEREXT EE

FEES 2 4 92it o, 50k Al B P A0 B0 B RS B2 X L 7 NALSpatial A1 GPT-4o, S26 45 B4 5 fizs. GPT-4o #K
FROFUBE T AR S I 1R SCHRR T B 2RIE S A, SEI 4 AR I, 1SL SRS — EFE R LI FF T GPT-4o
(P i, PR AE 23 (A 2 1) A B R I HER M BRI AR, GPT-do 1EIE £ 638 M 25 RIS AR A Wi i B
F] 2% SR B AR AR TR I B, AH L2 R, NALSpatial JG 75 GR4M I P 28 1, Fi R0 B R ik i st 32 BN R R AL B, 8 m]
DA FE A4 PR Rl 1 (1 2 (R S 75, 70 A3 2 R) A7 BRI OC RN b D 3R BB D mT 5. R A1) 16 30 1 2 v ) i
B T 15 Y AR T 0k 2% ) 37 B M3 B9 FRORS 0k B, NALSpatial £5 % 38 15 0118 B A3 S A 0 AL 36 AT 8 b . T
GPT-4o 7£IX AT 17 I ) 57 R T $ 7 14 5 B AT 25 ) 50 R I B AR VR B, BH IR 45 AR A RS i sl AP (R 2 4
GRBA.

# 5 NALSpatial 5 GPT-40 X ELIISEIG 45 R (%)
YO A B4R JE A i) 2% [ Join £ if] REHM

BRI T TP T Gr 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

AT BAIE NALSpatial H1 5 AMEH A 2500k, BEAT I RlSEEe, RGPS 178 2Bl oA H 1 1 0 R AE 42 1)
ReZe k. BART S, WD HESR AR R BEE 7 BHVRAS BE TP R0 N 18] RT HEAT W05, WA [ 48 B 40 45 A e
1 R R SR AR . SEB6 45 AP 6 Fizs, Fidh, KB+ —Corpus. —MR. —SLM 43 5l 675 25 B AR FE AR B |
TERL R LS R R R 45 44 10 1 5 B LY NALSpatial FESERC &
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—— 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 5 B AR

K 6 NALSpatial [ flisc i 45 51

SEEG R, HEBRANREREUN, NALSpatial X BEHIEAL 1 B JATE 5 4038 LRG58 0 5 B, X G
BT, RGTOIESRIH 73 18] 50 & A 4 3 2 (A0S [ Al . Bealn &0 fa At . & 08) Join IR & &), 7E4E
BB e AT PAAT 1 5 I AR 23 1) 5% 2R AR VSR IR, et Tk D R PR R R SCH%, 1SR4 3 AR A 2 A2 K
PG e AT B B R RS FE 32 0 0, ok AE UE AT HUATIE &

L BRFRLEE RN, NALSpatial JoiZk M S0 X ) (0 2 w2 28 T, 12 £ Y BE AL 20 TC 77 QA 2 i 2R 7.
SEERIE P E R RN A WA IR B B2 TR, (B IEFRIR A 15 25 B ARTE S AW IR, Horb iy TR AR HERA 2
IR 1 Q6 Al Q41 FISEHAR(E B, & RGN RE TN e 13 26 A ARE 5 DN W HUTIE S, BT s R
FEE TN PRI, BERCE N BRI RS FE YN 13%, B0 T se B e HpE L.

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

ARG SR R 52 2R e A Road TR — AN )5 &, 3H R H Lingrui Road i 53

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

FH ORI SR 2 R G radius R0 POT 56 & ) — M 5 Radis.

2L BRI LB, NALSpatial R B85 S B 1 SR (5 B RS B @5 (18 S, 75— 2 1R
PR T BRI BE. SRIR D, RGTIEMIML 17 19 200, (HILh — 26 & il Q21 IS RATT & TN, & &
Re TN AE B 18 2646 U I B FE v AT IR . Dtk MBS B T AT BRI 19%, FHIER BN 18%.

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

AFEE TR R R R G0 E0 W 1) i B B A SR PE B P 5 17 A el 1) 10 A4 POL 11 A 2 B 3 T 14 2k

M EEREHIMTE F R, NALSpatial 78422k 25 42 BT $ATHE 5 RIRE ). S80S RESEICE i Hh i) SR B8 A5
B EERZAE F A RBE I R G IO T8 A SRAE S B R R A . DL, FEZIC B R, RG] R AR RS
¥ 0.

MEAh, Toil 2 7 23 R AR, J G (1 B () 4R 2 AR RETE 2.45-2.55 s Z 1], 3R B SAMBEER KB R R 250 RGE)
SN A B S . RS A AR I, SR EE RO 7 R Ok RAR IR G E L, BR B R R R TR AR AT
ARPTHATIE 5. R R 2 52 A ) SRR I HER L, SRR A8 R G0 MBI R E R MR T . LS R0 ) A
e A RS i R PR AR D IR DG BE, Bi Kk 2 S BUR G S HE A 2 R AIC, 0 T B M AR MR A 5. S5 (TR SRR AU L2
SEIL A W e A% L, BT R G 50 4k KT HATIE 5 AR RLAE /1. 58RI NALSpatial 42 B8 4% 18 i 5 A5 (1 Py [H]
AR, TS Blm R ) B AN S SR 1 2 (B B8 | ARE S B e e T Re.

5.4 EREISIESCIG

N T BAIE NALSpatial F1EREREE 1, ¥t IR0t 7 PIZLTE REISIE S50,

(D) @S AR REAE . 25 0E Join BWAM R A B P IS SEL, /- Ira BN 7. 8RS
[ TP Fnwi R (] RT (34O, AT PPl NALSpatial X 2 FEA0 AT HI4F 55 103E B g

(2) I A7 e B AR 10 RUASE AT U e 00 X P A8 0 B, 23 T T S SO R AN D (R AR A 1 0. S B ARk

8
pullss
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chinawater, 3 {& B) HydroSHEDS #(4 3t 479~ 78, BAVE Al NALSpatial 76 A 7] £4 07 8k 4 1F T 19 40 AL T F2
SE .

o I /N BRI, 4% BRI S AR AR 3, R T R IIX . BAEE X Wi XORIVE 7 X kAT Y0 &
W, FET WA, REFEAMTEXAIE 10 S0 AH [FEHLEE(E S (B4 POLL road. park &) 70 [ A i), 4R X8
AN, KX e NLQ 43 9 4 H: A HR ZIRIX, BARNILEX, CHEMEX, D HATL T X, 707 a: 4 1) vl
BEPE . FHEERS FE AP 2y S (8], S50 45 Al 7(a) s, SR AT R EEVE AR 9 100%, BHEERG FEER A 90%, T3
i L[] (R RFLE 2.55-2.65 s Z [

2.7 2.7
258 2.59 2.61 5

2.6 ¢ 2.55 6 . 2.54
- @ . 2.5
E25T = 251 245
24| 5 241
T3t S oosl

22 2

1 8 16 32

ZlIX  mEAK O MEX ITX

ATE RN
(a) TuHI & S HOR (b) A0 R A KBS AR R
2.7 2.7
2.6 2.6 | 2.55
=z 2 2.51
=25+ =25t
£ =
=124+ > 24+ 2.36
S 231 232 2.34 g
23F 227 m 231
2o B 2
P E AR 0.8 km 1 km 1.5 km count sum max
DS TN BN N
(c) ZE ] JoinTx 1] Sk 2 A 42 (d) AL S SR

7 NALSpatial {55 1 41 GELRIE S 6 45

o ARJEAHL M RE M. EEF MR, JEEL 10 AN AR E 2 if), B SOl A EAUEECh 1. 8. 16 32 T/
F 40 NI RIS E SRR, BiXENLQ 4 H: AHRZ 1 AN, BAR SN, CHE 164, A D42
32 N 40 DR A 2 T R R R T S ()L SOG4 SR AN P 7(b) BT, AR AL AT IR
100%, B EEHRE FEHL N 100%, P340 7 (] fRFF(E 2.45-2.55 s Z[H].

o TEREELAL LI . FE TR A, 2 HL 10 AN AF1A] Join T, @G BB A MBSO BAEAT . SN T
800 m. PEES/NF 1 km BUFER /N T 1.5 km &7 R 2 40 A2, AR IR Z AR, KXt NLQ 7 4 4: A 4
RALEMAE, B HAMEE/NT 800 m, C HRFEE/NT 1 km, 1 D HRFEE /N T 1.5 k. 73 75035845 45 10 ] 8 3 1k
TR P AN Ry S B ). S04 SN 7(c) B, BRI T RH M0 90%, BHIERE BE#E A 90%, ~F- ¥ J37 i+ 7]
{RIFLE 2.25-2.35 s Z |H).

o Siit B AR, 5 TR, S E 10 ANRA A, @i Gt R BUE TN county sum 5K max ¥ F
30 MW, ISR BOAE, BIX L NLQ 400 3 4H: A 412 count B, B 2412 sum BR%L, F1 C 41/& max Bf
B Sy AR LR 0 AT B L BRGNS X v L ). S0 gk S an B 7(d) Bow, R AT BB PEED A 100%,
FHPEAE FEH0N 90%. ZR 45 (11 34 i L A ) [t 58 45 25 10 0 48 1 bR B 28 1 AS ). et eR B0M sum (R & Al
by 5 PR 590 FEORE A TR AR T B, W o2 B ]2 B oK 1. SR il BR A max (3R & 709 1 S B S A5 BRI 08 2 23 )
AR, WA LN R 57N 1.
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51 HIERRIOTESL 0 45 R A, NALSpatial 76 2 P28 M E AT 5% T 3R I R 4F 10880 . 25 10158 6 2508
BOLAREAT W) . 25 1A Join X )R R A 2 M S0 B R X RGBT R B . IR R R o I )3 o 4 3
.

o FIRAEMAELY &, 73 7¥s chinawater £UHE4E {1 Hh s 2R B 2 4 ANASFHUEL, BRI 10000 (10k). 100000
(100k)~ 1000000 (1M) A1 10000000 (10M). {5 FH A 461 %o 4 2E B 0 AT 0K, B80T 35008 S BR AR [B]. SRR 45
R, B AR RO, P10 )CHRRT (M IR 2R FFTE 2.35-2.55 s ZIH], W& 8(a) fin. 19 51 T ARIRE
RS ) 1 2P A5 4514, NALSpatial FE3EAT H sl A2 [A] 6 R AR B4 O(1) IR [R]85 2 B, M ZE R IR s 42
AT DA S IR ) S

2.6 2.6

N
W
g
n
"

P SCHR RIS ] (s)
2R
SPSBE PRI TE] (s)
[\
S

|38

w
!\)
w

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

chinawater £ 4 45 HA5E DU 51 A
(a) HIEAE LY e (b) MR GRS

8 NALSpatial ({5 2 20 1t B3k 256 25 2R

o R AR 2. [ 52 chinawater 23548 A 1 1l 25 B0 10k, 25 2 AN [6) AR FH 81 RUARE o) 28 48 1Pk i (1 52
i) 5 B DU 9] AR 2 A0 104 20+ 40 T 80 2 &M, E /M- 38 SCH AR (), 25 SR A0 B 8(b) TR, S
34 AR, JE VR IR B A A (T A8 A, P 358 SCHR AR B T AR RRAE 2.35-2.55 s [, B64iF T NALSpatial 75 = 1%
T3 481 2% T P R

552 HMEREIGIE S IR 45 AR, HARE 5 PEARIT AR (R 0] A 5 B T4 45 R 10 R 5 JER Sk (5 B3R
S, SR SR AN 1] B R S 0 B4R M G R, IR, NALSpatial B 4% R 47 FIRE M9 R B8 11, REREIE BRI
R 2 1) 5 4 1 I 95 2K

AN, AT IRE BILSTM 7E & 2R ANR BT 45 T R B, % TextCNN. LSTM. BiLSTM. DistilBERT Al
BERT BEAIHEAT X EL S2a. H5 i8R 2E LA 8:2 A ELFI &I /3 I SRS R34, 10 S A MBS 2R 1 445 266 )1 5 A ) 00
RAEAETR R, LI 45 Nk 6 fin. X ELHER %, BILSTM. DistilBERT 5 BERT #5340 T LSTM # TextCNN,
HA, BILSTM 7E & Gt 0 dh R B e £, WERA SR BEIE TN 2R A 0 /K 1. o B I3 1], TextCNIN 5 Ji, BT SR A
i, MDA 5 AR TE oK. 5 LSTM A LL, BILSTM ROV SRt [RIME A, (H e R IET B3, fEVERE 5 akR 2 (M 528l
TR FH. DistilBERT F1 BERT [ #E#f 2% B &, HUIZRE RR A, AR FERE MR E#H. HELZ T,
BiLSTM f£ K i 1 28 4 [ B B BRI GRTT 4, SR G M Re s AR, R IRk i i ik 4.

6 AU B AP BEXT EL

B SRR VIR 8] (s) WEEHER K (%)
TextCNN 243 88.50
LSTM 335 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 — P TR B B A 2 () B0 i E ARE B A7 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 R R P M TR T8 5 R A 2 TR, R U R B SR M B i T, SRS, iR 2
TSI LA K AT 5 TR, R S P e S RS TRY roHy SE Hl PE T AT 55 . SR 45 SRR W, NALSpatial REf5 A 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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H AR & 7T AR AR AT AT &
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 phas (] 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 sl duerY road feed filter [.GeoData intersects (road feed filter [.Name =
Road? - = “Zhixing Road”] extract[GeoData])] consume;
Please tell“me what ar.e the 10 closest POIs AL E 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
s

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

XFE, W2, CCF 222 A, J2 BT Te 40U = [ Kl P
T EWF TSN B P, A A, B 3hx G, W e
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