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Survey on SQL 'Géneration Based on Chinese Natural Language

ZHENG Yao-Dong, LI Xu-Feng, CHEN He-Ping, HE Gui-Jiao
(Department of Computer Science, Software Engineering Institute of Guangzhou, Guangzhou 510990, China)

Abstract: The research on natural language to SQL (NL2SQL) has high application value. With the maturity of deep
learning technology, increasingly more researchers have begun to apply deep learning technology to NL2SQL tasks. This
study reviews the research status of NL2SQL in English and Chinese fields and summarizes the datasets and models
published by year. Additionally, it compares the characteristics of the four major Chinese NL2SQL ciataéets and expounds
on the basic framework of NL2SQL tasks based on deep learning and typical models forsimple singlé-table problems and
complex cross-table problems in Chinese NL2SQL fields. Finally, the commonlgz adopted model evaluation methods are
introduced, and future research directions are put forward.
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AR AW A B bR s R 4 iz 1 —
T NL2SQL H£:55, £ 4§ 5£3C WikiSQL Hdla 2wk 7t
2y . FI T R A A K 7, AT AR
JrFIH SQL B A ITEVE RN . SQL 85 H A [E 52 75
kG, #GF, © H selects where. and/or S8 74
B, JE T ERE BRI N 2. WK 3 BTos N SQLNet 5
M, Sagg RINEEGHREL. $column R/RFI4 . Sop £
TNIBEFF. Svalue Tonfl, “"RnZH oML IR E
# NL2SQL 115554k 8 6 A~TF1T.45: select-column (%1

HEFE). select-agg (15 4A). where-number (2514:%%)-
where-column (JiiiiE 2 4F 5§ B 51). where-op (25 F#1E
£¥) EA S where-value (55 fH{H). SQLNet A fii#l i (1) &%
M TFAES R & BAESS BAricih 7 AN EH =, select-
column 1% H 255 BT AT 4 AT 55, select-agg ]
W ER A RE (I MAX. AVG. SUM. MIN,
COUNT) #4743 KAE 55, TS5 IAAFLEHOBR 3.

H AR5 = i I A

select

select
column

select
agg

select Sagg Scolumn
where Scolumn Sop Svalue
(and Scolumn Sop S$value)*

SQL [

TFAE S e 5

K3  SQLNet #7
A1 SQLNet FBL, 2 T F I w70 #8458 1 240
TSI 47, ELERI4 4 SQLova AT X-SQL, X % 4
BB N T T 2 A 7 BERT, 2% SR 5 4 A TA 5
T WikiSQL 4 S MR BR. 1M 44 2 % 42 SQLova.
X-SQL S5 8 B #2 N F 75 1 5L TableQA (4 4E 1,
RILRR A, TableQA H WikiSQL ¥ N 44, 7
BRI NI AT S5 — AN T 30030 BT 3t 1) 1 3
&, B MHT N where THJH KL R, 54
REW P AAAEZAME, I B IX S8 T AN E 51, F
SQLova il X-SQL JeiZAEMFEHL. 1M H., TableQA H 3L
()2 ) T 3 LR R, i) A H ] B AN 2 LA R 1
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M %, Zhang 28 NS 2 7 WikiSQL #EAUAE 4R, $2 H!
1 M-SQL. M-SQL & 8 AR, 735552 S-num (%1
&) S-col (FiE#). S-col-agg (FIEKE). W-num-
op (%A ZAFANED) . W-col (%514%1). W-col-op
(kP BIHEE). W-col-val (551 HIME) A W-cal-
match (TCHC 255 0MH), H LB 4 Fros.

FIAb, X AR AR AL TE VR e R R 2 M E AN
ZAFIHIFEA A 1 178, M-SQL ik 7 2 U5 v,
4T H1 B AE $E U3 N PR AN (A 4 ORI 41 TG
M-SQL ) AHELL JE AT 555 2] B4 LA AR ZE Ry

5 FR. RRIERLH 3 S8 4k, i E . o2
AR g a8 1 e TR RIS e == 48
H ) F C BERT-wwm-ext # 8 Fl/p S| 25 4 7Y
ERNIE 25164, SR FH 4 ] 5 S0, W DASE 474l 2 2] v 5T
i A B R, M-SQL BLAL7E Ab FH Hp 3L B3R ] B A AT
Z R IR R, P AE R M ET 3 NL2SQL R 2 i)
R IR &,

select(SaggScolumn)*
where Swop(Scolumn SopSvalue)*

K4 M-SQL A SQL %[

| S-col | |S—col—agg|
| W-col | |W—col—op
T | S-sum ||W—num—0p|
W-col-val
A
[y | [ WRER ]| EES

1

it &% (BERT-wwm-ext)

B 5 M-SQL A4k
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5 NL2SQL HRALS ML, 2 RAT S E s 4 152
MEGIRRZ, M B N SQL et 2 f 2
FE, W R Z R AE. B, £RIERESE. IRNet
Wil 7 — M B R R 15 T SemQL, 7T LA b fif vk &
7% SQL A e i) 2. &l 6 Fizw, SemQL AIEAE & —
AHENEF, AR T HARE S M SQL L, HARIE
T JeAE B SemQL [TEVERT, P38 I 1BV R A AT 0
AT SQL.

RAT-SQL f# schema linking )75 %41 IRNet 25181,
A2 RAT-SQL H 5| A 1 i a4 30K (schema
graph) RFEREIR S5, — DN BEREA S 2K,
FIEE F . ST, MR AP EET SHE, —
AN B e R e AL i 1 — Tk T AR

RAT-SQL #i#¥ schema linking fl schema graph
K15 B #k N\ Transformer, Transformer 45 # 7] B {E & —
RIUIBERAZER S, FWISE ERIE S 0 A%
% B4 % schema Bl & — 2 /E A%, H%E relation
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embedding. RG], BT EAD A, 25K SQL XM
AT BB VR, B3 e 38 A AT e R R R e 4
7 SQL. gmhd M fEid it FEan i 7 Fior.

NL: Show the names of students who have a grade
higher than 5 and have at least 2 friends.
(BaRESiEm T 5 HAZED 2 MRS EEA)

SQL: select T1.name
from friend as T1 join highschooler as T2
on Tl.student_id = T2.id where T2.grade >5
group by T1.student id having count(*) >=2
V4

R

filter

NTT—

A aé filter %er
_—7 /|

none C T I A >SS A
none C T clmt\CT
friend | |
grade *

highschooler

select

name

friend
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select

count(*) .. where =
5
i colum? ?

0.1 0.2 0.8,
-« 00-000-00
How many airlines airline airline airports city

id name

i 41) *% A% "% W4
K7 RAT-SQL %ifidANfEHg

NI oF i B I

MHTC R P 3L Spider i 2 H1 3L CSpider £1 DuSQL
BHEE, TR T RAAIET RAT-SQL 3 E FHIS 1K) 2L
HEREAYL G0 S’SQL. LGESQL 5. 37 (i AU 76 18 Y3

fif. RARDL b IERSEE /105 T #RIE K AR R

4.4 FENTEE
NL2SQL 445 {3l 5 2 B 1532 840 2 4t
% (logical form accuracy) A‘Cle‘\ AT HERI A (execution
accuracy) AcCey- ﬁ%@ VCHCHERAE (query-match accuracy)
Accyy 5.
TR TV A 2 2 i a8 I A P AR K SQL 1
f) 5 IEHI R SQL A2 R 58 4B, 145 select 215

—%, agg A —F. conds &7 —. value &7 —

BEE. Q) ML AMER R TR AR, ot N 2
WAL A LSS A IR RN R, N R FEA S S %P
A7 ARt 2 i PE AU T select B AS
(7] B 2 A B AN [F) R PR AT 45 R IR R 1 0L,
U2 3 B R R

Nig

Accip = =~ )

PAAT HER F 2 15 AT T AT SQLATE A, e I
] T 1 425 SRR AR o BE A S (3) s, e
Ny R BT 45 S T0000 1F 1 (O RE A AN B0, N R BEA BB
AT A 2R LR f 2% BRI PE AT 5] 2R ] g &
5 IE# SQL 1B A) Fr$h AT I 45 S — 2, (B TV AR IIE AR
(1) SQL &1 SCIERA I, DAt 2 S BHE i 28 1 1mr.
Nex
Accex = N 3)
7 1) DG i 7 ff 26 2 T 155 80 AE B SQL AN IE A 1
SQL # LA R R, F- P LR 2. A
A (4) FivR, Hrlt Ny, 2 ARAEA 5 170 5 SQL
HIEHH SQL VLECIFEARNEL, N 2 EAR S

Nym

N @

PR Y B SQL 1R PRAG, 48 H R H
570 Ja 02 B8 sCHERA R PRl B 735, B dces a0
Accg gois ACCywpum 577 TN VPAL B I TI0I AE R 2.
HMEF 53 FAE S5 TR ] AN AL A8 5 =) 70 A AL
VPl 77 iAadEm 2. HIRlZ. Fl-score 4.

Accqm =

5 EgifREYE

¥4 IR 2 4 SQIL 2 NS = /N i85 L4 B ]
L, T 1 2 o TR il U A A 52 B 1 I
5, CURTARAR R G20 NL2SQL T4 T 7 K&
50, MCE L T-AT . BRI ORI, DL ST
Iz AR R TR B A ST M v, NL2SQL 78 55 340
WO4BE 7T EENERE. b3 NL2SQL £ 55 I 7t
JF R85, 2019 4 TableQA 1 CSpider i 5 1 & A,
N SC NL2SQL AR 45 I 5L ik 1A FI 46 A 1 P4
KA DuSQL fl CHASE B IN=E&E T o ¥R, &
FET AT, AR, I SQL BB, £ %K.
532k SQL. B . 2 o 1 A AN 7 24 B 1 K,
By AL A, M SRR R AT, G T % U
RIE.

Hi e NL2SQL (0 A RIRIFF44, K 7 2% 1 M
1R JUAN I THIEAT N

(1) 3 — BT BB O R H 7T 7S NL2SQL
155 BV 980 5 MR R T 22 170, 5512 CSpider %
SRR A DR R A BOd . 71T CHASE i 4
EF M B A, eI e % e b B SR, RS L
R B L S /D

(2) $RTH o RS SCHER AR 7. 1E SRR
FE P 7 (92 32k s SC I KL, 7R TS 1 3 B ek B P
O\ F AR 25 1] ) A 7 1 2305 0 S ) £ i
T 33K 8 i 44 2 5 BSOA TR0 T4 LB B A L LR 2%
ST HIFEARES 7 1SR B A8, xR B2,
T AL (0 SR

(3) TH T REA B TR AE B 2. 43T FOBETR K % Ay
W 50, NGt R T N AR (MO, T bRk
0B RL AR T B A T ZE SRR LR oh, A7 (B K
B (100 K P KO BTG R O, 3 MR 4 b
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