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Research on Error Handling Technology of Abstract Syntax Tree
Generation Based on JavaCC

WANG Guolong, JIN Dahai, GONG Yunzhan
(State Key Laboratory of Networking and Switching Technology. Beijing University of Posts and
Telecommunications, Beijing 100876, China)

Abstract: With the continuous evolution of C+ + language standard, lexical parsing tools such as JavaCC cannot
fully support many expanded new features and complex grammatical structures, which may lead to incorrect and in-
complete abstract syntax tree generation. Aiming at this problem, an errors processing framework generated by ab-
stract syntax trees is proposed. Firstly, through the extensible JavaCC, a set of lexical parsers that can parse C+ +
compiler are implemented, the abstract syntax trees and record error lines are generated. Secondly, look for the gram-
matical fragments that are not supported or matched in the function range according to the error line. Finally , By an-
notating the function intervals, the skip unsupported or unmatched grammar fragments for error handling and itera-
tively generate an abstract syntax tree. The experimental results show that the code can be analyzed more comprehen-
sively after the error processing of the abstract syntax tree generation. The abstract syntax tree completion rate increa-
ses by 37.8% , and the number of analysis lines improves by 3. 9 times.

Keywords: abstract syntax tree; C+ -+ program; JavaCC parsing tool; syntax change; error handling
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RN EE,

HEFEERZHT C++#am T H, W
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HETEEIR Z T C+ -+ 5 i kg %o by
T H, i JavaCC', ANTLR"', LEX/YACC"*
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S, H S AR MR D AT S R R O 2 R
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ANz, —SepsE N G2 m C+ + 98 bRty it fill 42
R I AT 20 . SAAT TARAR R A2, A SO
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)Y A3 AT B 158 AT LT Ao 2 ) SO B B token ok
SCRE . TETE AT W B G 1 32 4 R SR AT
EE . IA BRI SCAF AT LA i S FF C+ 498 Fr
HEFT CH 14 bR UE /Y 48 R0 7 18 s FRs P, (H2 5
Xof T 125 32 A S0 ) KL ) ST AN R AR AN W AR i C
+ B Y 58 A SR, R AR 43 7 AR 1B VA A AR AR
FER
2.2 IBEANIHEAEZTEZHFNEESSH
TR VR L SO AN BB 58 42 SR CH= 53 m oE 19 Ji 1A
FEALIT 3 4.
2.2.1 CH+FitriE BNF 5 Jo % KA
HITH CH+ 4 Fibr e i) BNF 385 20 308 T 2 3R B
It H M EAEAER B br i BNF ju X & A A, Tk
FESE S AE T —B MR AR e B, &
Xof e B2 43 B Ak B AR RS
2.2.2 CH++HtrEEiLssmEL R
CH++HppEiEikE o, &t 7R miE ks
. BB IIRE . TEB ST LA Z T EUR T 2R
KT, A LEFNEMZ B, R .

SERCHT R RE . X FEH AE A 1 05 (5 H S A
PLEDIRE . LALIEEE R statement 9 5 115 B 45 H 1
AR, i 2 Brs .
C+98 C++11
statement: statement:
“operator” expression “;” labeled-statement
|declaration (attribute-specifier—seq)?

expression—statement

|attribute-specifier—seq)?
compound—statement

| (attribute-specifier—-seq)?
selection—statement

| (attribute-specifier—-seq)?
iteration—-statement

| (attribute-specifier—-seq)?
jump—statement

|declaration-statement

| (attribute-specifier—-seq)?
try-block

|expression “;”
| compound_statement
|selection statement
| jump_statement

.

|try _block

| throw statement

|labeled statement
|iteration_statement
|expression “;”
|static_assert declaration
|alias_declaration

Kl 2 CH+ bR iER A 4 22 A7 i

PR SR I B 2 Y R TR IR A e A . AT 8
LSRR AE IR A Y SRR 2 L BRI T YR . XA
G I A R X 25 2y HEAT S, (HORAR 2451
F14 S ACR 7 A B AT S A B SRl B EAT R 2N
B 2). [ G HAbR i aE ok . JZE R E.
P TE IR I A 45 R Y R Al b AT B4 S T A i

TV S AR PRI HE

HI TR 5 B I 2540 . B ATEAE SO 06 1
RREREIU SR, Ao 77 X A 45 A AT R . XA
R R AETE B IR BE A 4544 5 A5 9K AT LUK J5 A 45 AL R AT 52
. SORBOMER R, X TR R ), — 5 TE A Y
B S ORI SO AT S Tk TR A
S A IR IR R AT AR,
2.2.3  CHHBbrERLGIEZ R

C= =35 b #E 1 J26 2R 10 1 B2 A B iR B 45 4
B 28 oK X AR AR AT R B iy DA 45 4 28 45 A X 52
e, MZHETH C+ -+ 98 iy T 2 (1% /2 i 1] B 4% 75 1]
W, #lin C++98 1 C+ +11 .0 JF iostream
ML E 3 s .

inline istream& istream::operator>> (istream&( cdecl* f) (istream&)) {
(*_f) (kthis) ;returnkthis;

template<typename_lstream, typename Tp>
inline

__is_convertible to_basic_istream<_ lstream>,
__is_extractable<
__rvalue_istream type<_lstream>,
_Tp&&>>: :value,
__rvalue_istream type<_lstream>>::type
operator>> (_lstream&& is, Tp&&k  x)
{

__rvalue_istream type<_lstream> ret_is= is;
_ret_isd>>std::forward<_Tp>(_x);
return_ ret_is;

}
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J {687 P 0 130 88 o) D QRS A7 T Ak 3RS AR G SO
PAJT 647 5 220 .

JeEER CH+ AT A 2R, o b 382 58 i
G AT AR SR, AR L Sk S
PRI AR RAE . IR BN 2 EIR AR, B LU REAE
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e SO 2P B R R R
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JavaCC 2 —Fp [ L1 T ByiE A # 4, ik
ST EY ARSI 2], token Y SR AT AR 3 BN = (1)
HUPIZF

K, w HE LI H A BOE RSB o
2553 BT token s w, S Y BTSRRI AR token it
B T B A R W B B A, B Ay
Frd | b s, IR E S C S TR
HEM, SFHES2AMMIEEMELME T w . A1
JE B A H G vk Ak S E B DA 3w o BEEE . R
IF Pl Ak BB R Ok Ak B2 AR TR IR . R OR B
Jit R
1 MER4A7 token o; FEAREE 7475
2) Fw Moo ZHAGHFLLEFFS o0 AT
(O HEBA 2
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RIG T a; FEERIIHT 5
3) M w, RN LA T4 token J5 4k 225017 .
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(D H w, BRI BRE T4 token IF HAE w, ME
M BR A T4 token, BPEZN (D BECHR (3!
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WRIXFER U AELE s R MNBR 500 8 U J5 4k 8253097
FETLL B, X TR A cpp UMF, BAFIE
TEARRD w5 A Sk SCPF S RN 2l PR AR RS 356 43 A= Bt 2
B AN RAE XA SRR B R A DR R A
2 AR AT RO S Y R ACIX R] . ARk S B Ho At BT L IE
WA A G TR R4
il TR I DS 1 e ) ST R A3 S R R T
BB ARG B> S PR A A A A S0 B
TR A S i 38 I R AT O bR X ) R R R
1o B 30 o K5 DX ] i BT AR O VA R A
BEYORm BB WA 5 s
WE 5 PR FiBis R BT L4y 3 4
Gre D OERBTES 2 UM RBIX R4y 3)
T DX 12 AR A R R TE A
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N SEHEP A SO

¢ =
X &) il 43 R A X R

IX [ bR RS

X AR S

K5 BriH i bl s Ak B AR

WA KSR RETF YR 23+ 31X HLSE AN 25 1k S R OT 3
oy s UG IRRE P AR B R TR . BT, T BN R
4 o ) S rp A B R R 0

Hh TR ST A BEA S T G0 B CR AN 6 BT

#422 "C:/include/crtdefs.h" 3
typedef struct tagLC_ID {
unsigned short wLanguage;
unsigned short wCountry;
unsigned short wCodePage;
JLCID*LPLC_ID; o ___
# 183 "E:/DTS_test_case/sri rGeo_Grid.cpp“ 3)
void Grid::FreeInterfaceField(j]~ = = = == <
{
#2309 "C:/include/c++/bits/locale_facets.h" 3
explicit
num_put(size_t __refs = 0) : facet(_ refs) {}
# 185 "E:/DTS_test_case/src{Geo_Grid.cpp" 31
if( linterfaceFields ) return” = = = == <
if( interfaceFields->Size() == 0 ) return;
interfaceFields->FreelnterfaceVar();

}

void Grid::FreelnterfaceField() }
{
if( linterfaceFields ) return;
if( interfaceFields->Size() == 0 ) return;
interfaceFields->FreelnterfaceVar();
}

Bl 6 vp i) SR R B A R B i A0OR

wARNYTRYE 5 4TS SRR WG
M AR DT . HEE B SO R S h A R . H
JEX T 6 AU, fEVRAR T PR AT sy

KB 3Kk SCAEER 73+ 22 A B33 AN E ME A RO T
FE oy BrASR TS 1 R R i A IR O
B

Bk 1 Ry B

A IRSCPE# fileName, 588 1 [ S/ content;;

i iy U DR AR 23 Y R 8] SCAT result,

index < 0

isSourceline < false

rightPattern< " #\s(\d+)\s”(. * )" + fileName +
"\s(\d+)"

falsePattern <" £ \s(\d+)\s”(. ¥ )”"\s(\d+)"

while index <C content. size() do

if line matches rightPattern do

index+ +

isSourceline <true

continue

end if

if line matches falsePattern do

isSourcelline <—false

end if

if isSourceLine do

result. add(line)

end if

index++

end while

return result

R B R ) N L I R S [ Pt Bu R R SIS
B BEAT I . — Bl s & A SO I 2R ST S s
fER, H—MERRE @R SRR ER, JF Hliad—
AT ZRAEAR R G AT 2 AL R A, f sk ] R
ST TP
3.2.2 SCHFMIXTE 5y

XoF bR R ] SO S A R R Y B 20 AR TR 1
B AR A A R R . U AR SRR AT RO A B Y
S TS T 3 N7 i < s Sl 2119V i B 9 1 B I

BT RABXIA] RV SO SR B R
— A PR FRRIE IR 454 . iZE Mt — > = o dl &
Ne G MR AR N I = {Name,StartLine,
EndLine}, Hrp.

Name - 7512 p& B DX ] 1Y) R RCAS R 5

StartLine . 375 1% pR B X 8] (08 46 17405
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EndLine : 375 pR %X 8] 9 & LT 8L
SO X IRLRI 2373 9 PR 43« 55— o0 S BR AL IX
Bl BRIR 5 8 2 e R IX e AL
D) eRBDK bR RV - BRSO ) A TR B 12 0 i
RAEPREBL . R 1T MRS HH BAR B 1ok
FOR M RBGE . RSP C R INE 1R,
F 1 REX AR RSP R

\n\ oth

KRB\ ;
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ble "
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=
w

0 ikt
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1

1 I 6 K ek %5 2

2 R4 R

(@)

o
(&)

3 B AL ) dR A8 3R

.

5"gl S H

6 pREkL &

N | = |0 WwW| OO

N | = | 0| O

7 R BUATT IR

G| N | = || w DD O

8 "5 5 HLA % AT

955 H 10

o
olo|la|N|o|o|s|w|—|~|—|3H

Clo|lu|N|l—|lu|lo|lw|kx]|~|O
ClOo| | N|=|lulos|lw| OO
cClo|lu|lNIN|lu|lo|lN|lo|v|o
| O | U | N | W|uUl|&=lw | ND| DO
ClO| ||| |+ lw iNn|d| O
olN|lo|lo|l=|lo|lslw| || o
oclo|lu|lN|lo|lu|lks~|lw || o

NeJ Neliineal N | O | W — —
© o || O (@] o | O

© | oo
© | O | ol

10 515 B e SUFF

FERAERARECRE RS TSR] (F) fkb
W2, BRI ME L 2 PR,

VR 2. BREUIX R bR

i U B4R path;

it < R o Je R IR AT A AT B AR G List,

switch state do

case 7 do

if 3=lastState and 6= lastState then

startLine <line / » lastState /% M AR 1Y E— 4R
&/

end if

if ¢ ={" then

bracket < bracket + 1 / x bracket &/~ K355 11
K/

end if

if ¢ =’} then

bracket<— bracket — 1

end if

if 0 =bracket then

endLine< line + 1

list. add(startLine, endLine) / * list BRI E G745

WATHEES * /
end if

end switch

B EAERSVPRE, RE 7 FRIR R
BRI UG, a0 R DA 03 A8 00 AR A 51 RO A CIR &
3) EHEMRBCL RS CRE 6) #femidk. &
B0 5% bR BT U6 17 4L startLine. bracket R 455 4
B CHHTTAE ¢ AR (PSR ERINEE S A W
) B RS AN B AR A B 0. W
TR AL A, 10 S AR Y Y 45 AT EK endLine, B S
T B R 3 A

2) MRELX A s . X X a4 e Y S
W, A AE B 3 B AT AR DX ] v A AR AT i g —
R o BB X )R, )R 4 S TR 4y A an el 7
iR .

""" begin-— ——begin-—--
class BoundaryCondition class BoundaryCondition
PPUblIG - e e e e e e m e
. BoundaryCondition() E :.Eu.bﬂi' A
1 ( 1
+ bcType =0; —[X [H]
\ bcName =""; : B fH X R4y J5
1 bcParamDataBase = 0; Tl 4234y
U] :
}
(0 T . [ gt
struct integral_helper<__int128: itemplate<x
L :publictrue type{} __ |
_____ end--em- —end-—

K7 DXTE o3 e R A 4y

WLLE®. @i “public:” “<template>" 45
P ARAT 7 B — 2R o3 3 BUA DR H s 5 DU 2R
foL A DX )5 X 24T 23 5k B S BOTE U4 A8 AR A RS
FRILZAh . 384 AT BRIk 1Y R A8 -t 2 e 5 2R
(9 DX TG A SRk e AT i — 20 40 oy o pR B A ARG A Rk
ek 3,

3. REUX AT i

A R4 X 8] funcList, XN ZS content

- 220 X AE A Y DX (8] funcList,

pattern< " #\s(\d+)\s”C. ¥ )"\s(\d+)"

foreach func in funcList do

startLine <func. startLine

while startLine > 1 do

behindLine <-content. get(startLine —2)

if behindLine. trim(). length() =0 then
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startline VERRX (AR FRX A5
continue - -

external_declaration external_declaration
end if declaration declaration
declaration_specifiers declaration_specifiers
if lastChar =";" || lastChar ="{" || lastChar ='}" then _ type_modifiers_ type_modifiers
| _storage_class_specifier 1 I slorage LS PO B |
break T | SRS speafie T '
else if Pattern. matches(pattern, behindLine) then l — | qquuaaliif;ieetjj_ti\:jpe
break o i member_declaration
s l declaration_specifiers
else VR IE Ak g 4 qualified_type
startLine— — IR quaiiiedid )
AST member_declarator_list
end if R member_declarator
h declarator
end while direct_declarator
- qualified_id
func. startLine< startLine

end foreach

SEVAIE . MCHETCHE ) By, AR B AT
L T EE 7 B )T AiRER. SR RE
n “4# 577 " C. /Program Files/stl _ multimap. h"
37 AR RSO A R AT A IR DT SR e R 1L Ak

J B X ]
3.2.3 EREERERUE W

A UTE TR R B R B A5 R TT R C 4 BEAT A A -

FE 20 AWM IRAE BARE . TR AR DR G R
FRAE S T T 05— A8 A B 05 2 AT RRAE Al 3k 1) 45
., G — A SO TR B IR R
E W45 Eie k. E= {ErrorLine, Tokenlmage, To-
kenKind}, H.

ErrorLine: 7R Az 55 15 5 B 1Y 8] SCHRAT 5

Tokenlmage: F/Rp=H 45115 B A token £ 5 ;

TokenKind: 7™ 4 45115 B0 token FiZ,

—YCEARAT LU 3 v R A RS B R E T Y Ex-
rorLine 2% 22 Fif %] 73 1 X 8] H i $00k 17 DX 1] 5 13 ¢
FRARLEA: U R IE AR . DB A BEOR A . TERA
2T DN TG ) E O BR T O3 UE AR S ) AR
BB A, AN 8 ik,

Kl 8 TR — AR ROR . R ZEE
AR LR AR, A0 R A 2 R I AR ZE AR % ErrorLine {1
e DX 1) B2 3802 A K Ik

TR I R AR B S8 R i BR S L 7 4
JIioR .

Bk 4. TR B R

A S AR path;

iy B A B BB AR 45 A astroot,

P8 R DX IR A G T A OR R B

flag <—true/ * IF B AL RUR M B AR * /

try:

astRoot<— create AST (path)

catch Exception e:/ * 4= iiE W 9 W % /

flag <false

errorLine <e. getBeginFileLine()/ * iS4 iR 1T 5 * /

if 1 flag then

funcList <funcDivide(path) / x J Jfl 06801 43 5% = /

end if

while ! flag do

commentFunc(errorLine) / * {3 B 1 45 R £ X 6] * /

try:

astRoot <—createAST (path)

flag <—true

catch Exception e:

errorLine< e. getBeginFileLine()

A I flag 30 R AR TR VA B 2 LD
I G Bk 525 . il errorLine i 5 BAK A= BE 1k
BT IRAOFT R, QR A B R IR AW S, AR R
A AT 80N ST A A 2 DX T) Fp 36 Rz DX 1] - 3 AR
M, ZJ5 AR A G R, I kAU 2 A
JEERFY Ui
4 ZLWHRIKWERSW

ASSCHR LT — B0 X 2 R A 5 T
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