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Regular Expression Generation Based on Natural Language Syntax Information

WANG Hao and WU Junhua

College of Computer and Information Engineering,Nanjing Tech University, Nanjing 211816, China
Abstract Regular expressions are composed of a series of characters and metacharacters, defining a matching pattern that can be
used to check whether a string matches the desired criteria. Many developers find it is difficlult to write regular expressions dur-
ing the software development process. Therefore, generating regular expressions based on natural language requirements has be-
come a research focus. In recent years, systems that transform natural language descriptions into regular expressions have
achieved some research results.but often only for simple serialized texts. This paper explores methods for converting natural lan-
guage queries into regular expressions that can execute their intended functionality. Given the successful application of syntactic
parsing in natural language processing,our model utilizes the structural information of natural language by embedding syntax
parse trees in a hierarchically aggregated manner. We employ the Tree-transformer architecture,suitable for input tree structures,
to perform self-attention encoding on natural language descriptions. The decoder uses cross-attention to predict the regular ex-
pression. The model is validated on two public datasets. Experimental results demonstrate that our model effectively improves the
quality of generated regular expressions. It outperforms existing models in the DFA-Equal-Acc evaluation metric.

Keywords Regular expression generation, Tree-Transformer, Syntactic parsing
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Fig. 2 Syntax tree example
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regex = Not(regex arg)
| Star(regex arg)
| Optional(regex arg)
| Concat(regex left, regex right)
| Or(regex left, regex right)
| And(regex left, regex right)
| StartWith(regex arg)
| EndWith(regex arg)
| Contain(regex arg)
| RepeatAtleast(regex arg, int k)
| CharClass(cc arg)
| Const(tok arg)

B4 IENR K ASDL
Fig.4 ASDL for regular expressions

# 2 ASDL ] 2R 7R Ko R /) 1 I 5% 35 20w f3i)
Table 2 ASDL intermediate representation and examples of

corresponding regular expression

ASDL # [ & = E &R
contain(and({(num) , (let))) Cx([0=9DRA([A—Za—z]. *
concat(repeatatleast({num),6),(let)) (([0—9]){6,}). * ((A—Z a—2z]). *

AT T VE AL A, AR SO DFA-Equal-Acc (DFA 45
B, ZRT LR A D RE SRR PE R OB I 2 S IR R A
KA R R B0 Gl D EINRE LT (bl R E
IR 45 8RR A o XA ITAG 8 b3 1) 02 L T ik 2k 452 7
. AXH DFA-Equal-Acc f# /] 7 Kushman"* ) 52 38 3% B
R
3.2 XRBHIEE

AR SCAY BT F NVIDIA GeForce RTX 3080 ¢, H-f#
H Pytorch #E487E GPU #4711 4k, Bl 42 i i) #0 A 4k 250
BB A 128, WUH % 3 % 1r=0. 003 ,dropout 24 0. 3, 1 £ I 4%
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(3)SemRegex(Oracle) ™, —Ff 3 F i LAY H F M H R 1EH M
AR N TE ) 32 35 20 1 R 5 (4) SoftRegex™ , fifi A Ak 11 1E I
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B ASE FRU A LU, o A4 465 48 1) G B A AR SO Y (58 A% B 4y 3t PR A
WZEAE LR XA BT AIEFE 5 E H bR F SR R

#3 SLBmaR

Table 3 Experimental results

[€79)

ESES KBI3 NL-RX-Turk
Deep-RegEx 65. 6 58.2
torchASN - 61.6
SemRegex(Oracle) 78.2 62.3
SoftRegex 78.2 62.8
DeepSketch 84.0 85.2
Tree_Transformer( A& 304 # ) 84.5 88.1

4.2 BHSH

ARSCHAT T IH AL SE S AT R 4 RS AR STk, 4
JZ 24 (No Hierarchy Aggregation) & M & JF M35 &5 il B #7)
IR A A g S 2% . JC T B 5l (No Subtree Masking) & bk
O R ME] Y 56 VA BRI A AT LA OG I Al R Y
f{H. No Both R/RMBRIBEE A 4 Z R A, WA F /5 il
TETH Bk SE 56 L B 2 B A R F BB i A A R S B R L
5 e AR BRI ) T I A A R R AT T AR R A A A
5o AR b, A 4y 2 BB A AE KB13 1 Y o
EFRMT 7.9%, 76 NL-RX-Turk F TR T 11. 9% ; 1fii i%
BFW BB KBS FAYMERME FRT 11.2% .7
NL-RX-Turk - FF& T 13.4% ;No Both #) 8l ¥ 2%, il
R, E IR TR B R R R R R
MR T 223X R B 7 5RO L AT IR AR
W 4 A5 80 ) P BE L No Both 245, A b 43 2 2 Lt K R 3%
WA,

F4 RS EE

Table 4 Ablation experiment results

%)

& KB13 NL-RX-Turk
Nobhierarchy aggregation 76.6 76.2
No subtree masking 73.3 74.7
No Both 70.2 71.5
Tree_Transformer 84.5 88.1
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25, T8 BRI 5 400 38 e 4 U IE ) 2k =0, R Y A H
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Y IE U 2 58 =X Y E R PE . 5 H A A BE A AR L, Tree_Trans-
former #5776 ME P 77 10 2R B SR 4, AR, A B Y DA U o
o] T — MR A AE B I IR B RORT A Y U5 S X B H
PRdit o TEAR R B 223l ] 42 O o £ % token MR, H
VU5 B B E FR s, LD A 4k 0] 3 09 TR B R TR (Y
TERE

£ % X W
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