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A TextZ2SQL method utilizing database schema
information expanded by dictionary

YU Xiao-Xin, HE Dong , YE Zi-Ming, CHEN Li, YU Zhong-Hua
(College of Computer Science, Sichuan University, Chengdu 610065, China)

Abstract; The existing Text2SQL methods rely heavily on the explicit mention of tables and columns in
natural language queries, which causes the accuracy rate drops sharply in real-world scenarios when the
same object has different names. In addition, these methods only use the database schema to capture the
domain knowledge of database modeling, but the database schema, as structured metadata, has a very
limited ability to express domain knowledge. This makes it difficult even for experienced programmers
to fully comprehend the domain knowledge of database modeling only from the database schema, so pro-
grammers require detailed database design documents to construct SQL statements to correctly express
specific queries. Therefore, we propose a Text2SQL model that uses dictionaries to expand database

schema information, which parses out words or phrases in the tables and columns, queries the dictionary
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to obtain the semantic interpretations of these words or phrases. These semantic interpretations and the

corresponding tables or columns, combined with the tables, columns and other database schema infor-

mation such as primary key, foreign key are introduced to the model to learn the application field knowl-

edge of database modeling more comprehensively. Experiments on Spider-syn and Spider dataset illus-

trate the effectiveness of our method, even if the table and column names used in the natural language

queries are completely different from the corresponding tables and columns in the database schema, our

method can get better SQL translation results, which significantly better than the latest proposed meth-

od against synonym substitution.

Keywords: Database schema; Semantic extension; Interpretation information; Text2SQL

1 51 §

Bt 3 MO A A 0 R P
P T AR T 7 ) B B R
YETT e 4 00N T3 R A TR B P 407 5
B SQL EAL. L3R B 7 42 £ 8% B )
P2 AESE RV 2R O (1 R 2
T B B e 1T (o B i ) R
B8 T AT P 3 e T R H BT B SQL
P TS T 0 1 SQL 340 , BB T4 250 Y
TF e A A — SRR THE. . Text2SQL
P25 BRI B BRI R S A
I 1L OB RITRRFF B 6 2 4R SQL i .
T LA B [ K0 3 5 B 2 ROBUR TR K
AT O S 1 ORI AR AL SQL i
. ST IR 5 25 O R 2 AR I 7T LA,
IR B T 00 L T Ly 5 P 28
U BB T IR)7 2% L B Text2SQL 3532
S5 RSN TSR0 32 T .

F RGBS 460 — i b e T 4R v i 4
FETF A Text2SQL HF5C: MBI | 2 5e
Pl B I 25 MR P 4 2 MO T
e S LA R A B PR 6 Text2SQL
B, R AR WA T 1T 45 1 5 4 b (0
SRR IR 2800 5 5 b SO0 PR A
[ 8K3E 2 AERE IR Y Text2SQL BURAYHI A L
IR A RO PR 1 SR 25 0 2 £
5 S R B e ek i (1 K3 25 #5302 iz
Tl TRIR) A I 2 B0 2 302 B 1 O P U
e AR S L T SRR R % R AV —
AR 24T 336 1T DA i B b A A
PRI MG T 2 GRS .

LHORIEL % Text2SQL H AT I 0 £ 5 9k
HRAH 1 AR 5 4 R P i S

Wi SQL At 4, B R4 51 4. S T st Lk
PR BT E AR T — R P A 2% ik dE
BT BRI T A A BCEE A R T Y
BERT" " 25 fith J5 7 F1 35 P14 22 90 286 1) G i) 1y 3.
(ELIC S8 7 3k (R A D JE AR 2 422, B 7 5080 A 2
(R4 BN A SRR F A 2 [ X 5 R, —
by YR T T SCMI P S X RO R L 5
Ah— b3 o B AR N AR IE S A IR 2 ) Y 58
HER SO RO AR, X S AR A X
(477 % AR TE Spider' ™ B 5 LB T3 70 %611
Text2SQL R %, [H Gan 5N — L4047 T
B3R5 AE Spider BdEdE E R R AR, &
B Spider" ™ B 42 A i Y - Bl A TR PR ) 2 44
B2 TE HARIE S A - A B AR 2 S B
o7 FF A9 LS 100 3 3 D R e B A 5l S A K
TEMEWERAICAZFR 2 FFN 44, R T AL LS i R
¢, Gan S AU £ Spider'™! { AR5 5 A if) b B
AR T B4 B 44 0 N T vk ) SO e e 417
I R ERAEFR A [ SRR S i ot 3k R R A5 5]
FR BT ECE R I Al Spider-syn. fLfiT7E Spider-syn I
DR T A Y v 26 B B 4 A = A0 R X
BB TR A [R) SO el R Text2SQL 2R Kk
TR B BIAG Ty 12 0 B RO AR =X B 422 JC vk 1A
T B SRR 2 I FH 3 5. xR SR R ok
Gan % NU 53 548 1T STV R R8s i 26 44 971
24 [R) SO e WA A D T ik, T SE B gk 1 ik P
59 1 ) SCim) s e s .

S AR R N R ST R R R
GRS B AF AR 1A A A A 40 3R R T A A 0 T AR X
TR TS S — A DI e Y SQL w54 , 1l 54k
JEASE A S 25 F A A TR » AR ) AT T S
RA BRI, A 250 iR T 53 U iU 5 R T2
WSO A BEIRS SQL 154, [RAf, Text2SQL #
A DUECHE PR 2CORD A SR 5 AR i A AR

012004-2



5 14

Frrir, 5. —Ffrh ALy kR AR X AT 80 Text2SQL 7 %

% 61 %

HELE BSE B R A AT A SQL 4. Bl
P15 B B P A L 35 2 28 ) O A
PR -+ 7 RF IR 12 1) A AR S AL B W]
AR Z DB ZE O 55 B bR il 4

x4 %
A

R T A Text2SQL A, HAT AR i
P XL OR 3R R R TR O 5 A REE |
A T L TR R A A i
BRI FIES 5 1AL

WeA? SN

% 7

[ |
[ A ] wolA [ mig [.....] s

[ At AT AT HEAZ D ESR S0 55 AR

A1 ER%FEEs

Fig. 1 An example of application scenario
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Tab. 2 Experimental results on Spider-syn dataset

Model Accuracy/ %
GNN + ManualMAS 38. 20
IRNet + ManualMAS 39. 30
RAT-SQLL 48. 20
S2SQL + Grappa 51.40
Rosql + AutoMAS 58. 70
Rosql + ManualMAS 59. 82
ETAL+CTA 60. 40
ExSQIL (ours) 60. 83
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Tab. 3 Experimental results on Spider dataset

Model Accuracy/ %
GNN 48. 50
Global-GNN 52.70
IRnet 61. 90
RAT-SQL 62. 70
ETA 64. 50
BRIDGE 65. 50
LGESQL 67. 60
ExSQIL.(ours) 67.99
S2SQL. + RoBERTa 71. 40
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Tab. 4 Ablation experiments on Spider-syn dataset

Model Accuracy/ %
ExSQL w/o SIM 59.19
ExSQL w/0o MER 59. 62
ExSQL w/o0 AutoMAS 59.57
ExSQL 60. 83
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Tab.5 Ablation experiments on Spider dataset

Model Accuracy/ %
ExSQL-S w/o SIM 65.09
ExSQL-S w/0o MER 64.75

ExSQL-S 65. 38
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Fig. 3 Robustness verification
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