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[ Abstract] In this paper, we study how to leverage pre—trained language models and deep learning network in Text—to—SQL. The
previous approach can be divided into two categories according to the structure,Seq—to—Seq model and intermediate representation
model. We merge the previous approach and propose a new approach called Hybrid Ranking Filling Network. In this approach, first,
the encoder is given a NL question and one individual column. Second, this network breaks down the problem into different sub—
tasks and fills them. Finally, this network assembles the sub-—tasks outputs into a SQL query. Our approach avoids any ad-hoc
additional encoding layers which are necessary in prior approaches, hence our approach is more elegant. Experiments on the dataset

constructed by the author show that the proposed approach is very effective and the logical form accuracy can reach 89.1%.
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(3)IHF 5 [ A EEAR R F SQL 15/ i AR AL
& I E B2 R T HE

(4) B RFAS TR B 1 SQL #8540 19 A= AT 45, #L
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(1) ¥ In] 7] 5 % P8 2 #F 17 8% #% ( Schema
Linking) , % HH A1 4] v (1) 15 50408 ) 17 F) 3 91 R
Fea, SR Je R 80 e 2 vh T A7 91 5 1) B 4% 3 264 9
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(1) % SQL 154743} SELECT—column SELECT-
aggregation, WHERE — number, WHERE - column
WHERE-operator, WHERE-value % SQL &%) ;

(2) BT SQL B FIHR RS B — A TAE 55,
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SQL 15 /m] Fiti
2.1 1RIRHE
T4, 0 SQL i) E 1 3 3cik, iniE 1
FioR,
root —s rel s
s —SELECT scol FROM table
WHERE wcol ORDER BY ocol sl ¢
scol —agg col, scollg
wcol —col op value, weol |col link value, wcoll
col link s, wcoll @
ocol —col sc,ocol | ¢
table —T, tablel ¢
col—C,coll ¢
value—V, valuel ¢
agg—MAX|MINICOUNTIAVGISUMI¢
op—=1>=1|...ILIKEIBETWEEN
sc— ASCIDESCl¢
link—ININOT INIEXISTINOT EXIST
rel > UNION | EXCEPT I INTERSECT | ¢
1 SQLEAM ETXRXRIE
Fig. 1 Context—free grammar for SQL
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select class _type from cource where id > = 100
order by class_type asc

union

select class_type from cource_opened where id>= 100
order id desc
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SQL: |

SELECT: [ (agg,, ,scol;,) ]

FROM. [ table,, ]

WHERE: [ (weol, ,op,, ,value,, ) ]

ORDER: [ (ocol, ,or;,) ]

SET. [ rel]

SELECT: [ (agg,, ,scoly, ) ]

FROM . [ table,, ]

WHERE : [ (wcoly, ,0p,, ,valuey ) ]
ORDER: [ (ocoly, ,s¢y) ]
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N input o
222 Gt

K BERT i 5 WU R 5L B ) i A 3047 2 4
TR 59 Z 18] 1) 56 2, i J5 ¥ 40845 — 1
FBUIR S P41

sy BB e B By Y e B g =
BERT (input). (1)
2.3 HEE

H-Net 2 18 fy iff 55 B 2R 2 BERT | 45 Af i

PERSIARIFOSE 3 WA 1, BEBUEE R I IE] 3 fvz



112 £

i 2 S I I VA

RS

MR 7S

it Select Clause Where Clause Order Clause Structure .
! ot
i3 column column column set -
i% . option SQL

aggregation p order .
" value num |

value
Pycs) h, e hy Pyser h h's B ser)
BERT
[CLS|  Tok1 TopM  [SEP]  Tok 1 Tok N  [SEP|
%1l Column []47] Question

B3 H-Net HE B AL
Fig. 3 The structure of H-Net

2.3.1 ML
PR 8 7T DL & —Fh a3 2RAT 55 W T 44
5] g, HXEAAGE A 7, WA .
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SELECT: [ (agg, ,scol,) , (agg, ,scol,) ,...]
FROM: [ table, ,table,,...]

WHERE: [ (wcol, ,op,,value, ), (wcol, ,op,,value, ) ,...]
ORDER: [ (ocol, ,or, ), (ocol, ,or,) ]
SET: [ rel ]

%
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Fig. 4 A template of SQL
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P(rel = k1 ¢;,q) = softmax(W"[k,:] - ). (21)
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Hrh, P(rel =k ¢, ,q) P(link =k c,,q) ¥IH
BT —DRIESF
2.4 &SN
2.4.1 YNprE

WA (q;,c)0 o, q 725 i DA, U, =
ler,eqyn o) RBEIRERTIAS], ¢, € U,

PR g, RN SQL 4],

Ak B - e/ M BE— 28 74T 55 10 58 SUIR 4 2%

min 2 CrossEntropy (sub_task). (24)
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[ (cw,,op,, (value,, ...)), (cw,,op,, (valuey,...))...,
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FEABLEE ;@A 5K (12) T HE 7 T4 3] i it
SR BERT n, (951 (co, ,co, ,... ,co; ), HRAE(19)
TH&E B A F) R N R AE A, SR HE Y A

order_clause -



114 B o /5 M5 MM

RS

[(co,,0r,),(co,,0r,)...,(co; ,or; )]

(5) i3 30 (20) Al (22) T SQL 4 19 25 14
A3 3] rel A link

(6) FR4fE b3k 7 m) iy e 45 i 51, 7] R 3X 26 51
FRXIREEE . RIS & iR A R R R, S = (¢,
by, ’tn/l , WA LIASE] from 7).

[t1,ts,ee st ]

(7) MRIER S ZE MR 5 SC R R 3
S Z IR R B R AR K d A b SR A Y
FAEMAB AT TR

Zonk FIRDER, AT LIS BN [E] SQL 1Y F/A), AR
i SQL T2 2 SQL /)R 78 BIASLAR w1 1)
fLE a3 e R SQL iA]
2.5 HUITHESS SQL iIEAHRK

T SQL iERI R TN B B, #4342 iU SQL 4]
WA LARIIAT . ATARIE AR 20 A2 i SQL 47, B
FERUHR P L AAT B 25 9L, IR SQL 35 A1 A9 A 1, i
PR N HATHE T (Execution Guided, EG) ™', $47
8T BN HIAH 24 T 59 A, BIR A A6 B0 A A 2 1) v A 48
FILH, ZERAE R ZOR M R EAR

3 SR

3.1 HE&KIRHA
ASCRGHE SCA B8 A T3 51 B8 45 8 JSON 4%
A, RH JSON M8 h TR R84 )75, %

PEAEELS 2 312 4 ([AA) 5 JSON iEA)XT) , Hr,
1 923 Z 4 & — A~ [a] A X 1o — 4% JSON 54, 389
ZHREE— AN A R 2 4% JSON 15 4], [n] ) 257
ZNEET Z R MILRC A R R,

JSON & A] i method , url , params 3 #B 4344 Al ,
params N1 75 24280 (param ) |, FES 4L param X
A name .option ,value 4, S8 param ) 2 Fp sl
W

(1) HEZH value B B35 1 LAE R ),
K 5 B create_time Fll create_org;

(2) [B13E 280 value HAS B3 1 BLAE ) 4]
K 5 FAYZSEL columns

XTI 2 M s S A 4 A AL B
Ji

[A]41] 5 JSON i) 7= (Al anfal 5 s
3.2 ECHGR

T Af ] Text2SQL BoAR | 75 2244 JSON 11 %
Bl SQL AT, Fefud Fn T
3.2.1 tgEEE

PRI 40

url — R
param.name — 3144 ,if param e HAESHL
param.name&param.value — 314 if param e [A1IESEL

MG 5 H A JSON 1), Al LUF A 2544 DL
%% 10

JSON 4] ;
{ "method”;"POST”,
"url”."/api/v2/ contract/ query/ export”

" "
params” ; [

"
"
i "i
]

]
f

[a)4] ;S H 2020 4E 01 A 01 HF 2020 45 12 A 31 H , LA AFERNEK, O ERLK . GHEH”

"name” ; "creation_time” , "option” ; "btw”, "value” ; [ "2020 4F- 01 A 01 H”,"2020 4F 12 A 31 H"]},
"name” ; "create_org” ,"option”; "eq”, "value” ; PG % 3N

"name” ; "columns”, "option”; "in"” , "value” ; [ "contract_name”,"contract_amount” ] |

B 5 @75 JSON i&a Rl
Fig. 5 ( question, JSON) pair

F1 [ 5 JSON X R HHER
Tab. 1 The table corresponding to JSON in Fig.5

R /api/v2/ contract/ query/export ”

create_time create_org

columns&contl‘act_namc

columns&contract_amount
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3.2.2  JSON ifm)fkd Ry SQL i)
AR R FR

url — table name
param — (name ,option ,value) ,if param € HIESHL

param — (option ,name&value) ,if param e [A|HESHL

XTI SR, et n S OO B AR 2R A T A

where_clause 11 XF T 0] 32 250, 7 )5 1) S 8000
BAE LT H] select_clause s url W B AE from
wph HRAEE S Y JSON i, ol LA s an 1] 6
IR SQL 154,

SQL{

(create_org,eq, ("PEEAT") ) ]
f

SELECT: [ (in,columns&constract_name) , (in, columns&constract_amount ) ]
FROM: [ "/ api/v2/ constract/ query/ export” |
WHERE ;[ ( create_time , btw, ("2020 4F 01 H 01 H”,"2020 4£ 12 H 31 H") ),

El 6 [ 5 JSON 3th K SQL iEA)
Fig. 6 The SQL corresponding to JSON in Fig.5

3.2.3 HiEEs

2253 DN JSON FHIBOF Ry 3R, T LUIAS 1 28 >3
ZH N ) B TR AR s 2k K JSON 3 A1) 5 4 oy
SQL 4], il LLAS 23 02 312 % (Il A) 5 SQL i
A1) % B2 31245 ()], SQL F/a) ) X R 122 4
B AE BB AN SR B uE AL,

4 SLIGLEER

B2 312 £ 1 800 A%k e X T I 2k
£, 100 AECHE XTI T 500048 , 412 A %508 X )
R,

3 2 JERATRY fe FOR )3 7 IO 2R A 2T
KA AT TR TR RO R LT A
RIZEGSUESE AR AE A8 i AR, 2 HER R
SEFR TN SQL 1A FIFR2E SQL 1) 58 4= — 2
el

®2 FEEHESERTENNRE FHEERHE

Tab. 2 Logical form accuracy on dataset

£33 TRRBVEHERIEEMNRELSLTFESHBEERE

Tab. 3 Logical form accuracy of each task on dataset

TAES A H-Net+EG(UGTESE, MHASE)  H-Net(J0ESE, M5E)

R T PR ATl S % 5

H-Net RoBERTa—wwm-—ext, Chinese 84.0 83.5

H-Net  RoBERTa-wwm-—ext-large, Chinese 85.0 84.7
H-Net+EG ~ RoBERTa-wwm=—ext, Chinese 88.0 87.6
H-Net+EG RoBERTa-wwm-—ext-large, Chinese 89.0 89.1

2% WikiSQL s 4" Al Spider LIEAE" 1Y
PN 73 SQL BRI 43 A A TF F SQL 4], 43
ST ) 75 4525 F SQL 1543 % B 14 FAF 55 1 114
WERRR, 2 3 BRI e 26 AT 5 b A fili FH A
AMERPATHE A BT, 1588 7E 50 1k 4 A 4
B ER R

S-COL 98.7, 98.5 97.9, 97.6
S-AGG 98.7, 98.5 98.3, 98.0
W-COL 98.3, 97.9 98.1, 97.6
W-0P 99.2, 98.8 97.6, 96.8
VAL_NUM 98.7, 98.5 96.2, 95.7
VAL 96.2, 96.0 95.7, 93.7
0-COL 99.2, 98.8 98.9, 98.6
0-OR 99.4, 99.3 99.2, 98.7
Rel 99.8, 99.6 99.4, 99.1
Link 99.8, 99.6 99.4, 99.1
Tem 99.8, 99.6 99.4, 99.1
5 HFRiE

ASSCRIF SR AT 5 I SR BRI B 2 > e ik
FISCARBRA P HI B, 32 10 T — PR A R 3R
FER LAY AR AT AR S 3t A T 5 T A
RS AR, I HLREAL P 2 1 SQL i m), &84 A
A SCAS B 54 Fe 51850 4 B, A T AR BFRY
SCEGAEIR B R I MR AT LA E] 89.1%
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