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Abstract

The abstract syntax tree (AST), as an important intermediate representation, plays an important
role in the field of static analysis of code. This paper gives a method to reconstruct and visualize the
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AST based on the textual content of the AST generated by the GCC compiler. The contents of the ab-
stract syntax tree generated by the GCC compiler are heavily redundant and cannot be parsed di-
rectly. To address this problem, this paper proposes an improved redundancy removal algorithm,
which finds the main function from the root node first and then traverses it. It is more efficient than
the conventional redundancy removal algorithm and is easy to convert the raw text of AST into
JSON strings. Compared with the conventional redundancy removal algorithm, it has higher effi-
ciency and structural optimization for visualization operation, which can convert the raw text of
AST into JSON string and realize a visual interface with the presentation of web tree control.
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BEE HLER AT SEHLBOR B R R, ARGt B 7 NE e ANREWE A2 AT oK, Rl R 7 i8R
o CIHFIFNRIERMEMEST 22— MAASRL, LRBAMIGSEE1]. AR EUER BN
Al LU EACRS T LA AT RE, O 1 O R GUIAEIE L 10 ] 25 4 A GRS R IE A P, PRI e A 2
LN AR L. AT AEACRAS IS T AT R 20 00 HAT BRI i A7 A, JL R fETERERT I
A A AS A7 T E AT HLAS A A BRI AN T 1o 0 C/CH ARSI A (15— A7 i eppeheck
S B IE M B A 77 ok IR — ARRD A ik . RIS, ER SAEER 7 A KRB . SR
WA _Fo— AR, TR S5 R T DAEDIL ) 2o R AR PP TR A5, RV —Mp A R, i td
TRFEENGEE, FIER THES I GCC &l GNU R MgmEd:, ©r LIS CiEs
FEAKIZMIEF[2]. GCC 2 HATEM BN Z g FSR ARG —, S KESKEIEY, GCC %
ARG AR BATIR e (0 AT SEPEAE AT R o AT AT GCC I i 4 A it S A e oxd g b 15 21 7%
FEER . GCC AR RIEFM 4% HA MO, B AT RH 0 7 R il GAEvER b s A Tk S
RLRE, IR B NRE A RIEIEA AT PT AL AL PRAS 23E T N BB B AL S, IS 73 GCC 2k
JR il SR AN BEAT H IR AT T LA AR B ) — R 5

2. GCC HRIFZER

I B AETE I (Abstract Syntax Tree, AST) & — il R IR R, & g AREIR IR 2RI = 2008 5 BiETL
gk, AT R BESSTEET MR . fEy—Mh e, FEBH TR, Fin] OB
FAEARES 73 s, AR 2l ik R B /721, EEE TR B SOEER . R E I 45
MR, ARAT SRR EENRT, AT AR SOV E S M B A . B 1 O GCC AR BRI RAE VAR 55
RN

GCC A Bl GAEVE W I SR AR B 7 Bl 20 50 8 75 BT R (Cdecl) s FRIRAF TS AT
(identifier node)~ ST fi( type)s HE T A cst). FKIAINT A expr)s FIFRTT m( list). HET R
MR “@” FSITIRER BT RIER S, BRI ARG R, AR A . KA. rE R
KANESE, IXE(E BRER 2 HEERE, A RN AR ME.
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@1 type_decl name: @2 type: @3 chain: @4

@2 identifier_node strg: int Ingt: 3

@3  integer_type name: @1 size: @5 algn: 32
prec: 32 sign: signed min : @6
max: @7

@4  type_decl name: @8 type: @9 chain: @10

@5 integer_cst type: @11 low : 32

@6 integer_cst type: @3 high: -1 low :-2147483648

@7 integer_cst type: @3 low : 2147483647

@8 identifier_node strg: char Ingt: 4

@9 integer_type name: @4 size: @12 algn: 8
prec: 8 sign: signed min: @13
max : @14

@10 type_decl name: @15 type: @16 chain: @17

Figure 1. GCC generates some nodes of the abstract syntax tree
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3. MRIBENNER
3.1. ERHHRIEER

T GCC JRAMIAIE, LRl SAFER 1 & AR . A 21— A i R A5 5 A K i 2

~fdump-translation-unit iy 421 B AN 1 5T (1R 45 R s T a0 B ST o o A S RS AF A4 A 1)
(4 tu SCAF, RIS o VF I T3 DARH I 50 (TU) R T AU X 245 R .

A A I -fdump-translation-unit 2 Bl RIEVER , 1%y 47T LIS 258 B RAEEN, K 7H#
BHITITAER .. BERTh AR TRIEKSMER, iR ESY . SR rE 5. TU X
e B A AT M, DRIt F i & A2 AST .

3.2. EEHRIEEN

GCC BEfA MMM B EEM AR E T RERITRER, WRE X FIR SCA AT i Hr A 2 B
RACR, IEATREZ W T AR R o DRI AR 200 RGO RIB AW BT S . @R B2 AR E R
HITIALEE . ARAEAl. MW =TT ML (7], Horb, PGB el E @ ah GURE W I S AL . A EHE
b BNl 2.

3.2.1. EHTS S

JEUEI tu SCASERZ AN A, BT AR AR S AR, AR 1 B t SO,
L “\n@” N5y TG AR SCA S BN T 0, BB BN — A BIR . AR5, R — AN,
B L — A SR e, KPS TSI . ARG AL BESEGh “attr” FAFE, bR AL
HEA, BAMUEREN, WRRTI S EO AT TR T SRS IAR RIS g 1k, H R 1 45
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Figure 2. The process of rebuilding the AST
& 2. EE AST #iiE
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3.22. fRiEBATR

G T 5 5 A R A S 7 A, TR Y SR S A A A TE SR T s 3 T s A
2, TN R0 AR AT P RRIC A RO . SRR “srep” HARATERE, MK HARIC N
TR WA R “srop” BB NATRT, MK Fobr A 1 i o AR I 19 s 41 36 56 IR R AL,
B SRS ) VAR A A, B B A R R SR Rt . BE B AT AT R A BONAT
MARA T, AR R LRSS TONE T SR GG R S R A .

3.2.3. FRELT S

ZARE R ERON T RBRIUART S WA EES, XA E T AT ARG S R B
AR ARG S EAS R EAZ T BTN “sepe” s HRENPEIZAT A S . BER
PRSI F 1 s, ARG TR S M B A T s S, BJE R BRTCAN T 25, SE R T B AR UE A A

3.2.4. EMSIEER
M — NS, BHA A AES, WREE NG A, WP 7 m— G A ARG
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AFEI, B3 s R T R RO R e RN RN I 75 2R AR SC WA AL PR 2, 27
EIRIIRRE. AR KRR DO R E AR E R I A E S, TR A
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‘ 4516 - function_decl ‘
= body
\ 4523 - identifier_node ‘ [ 2147 - function_type 4524 - bind_expr ‘
= body
129 - void_type ‘ 4532 - statement_list ‘
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CII[IIIIIIIEII

4540 - call_expr ‘ ‘ 4541 - retum_expr ‘

Figure 3. Visualization tree structure
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BEHDR PR G ATED AN 1 21 3 =27, T2 — BUE e XAz 40y i, HAEH] for 3. 5 B
AR 5E ARy j, RIS while FE36 o PRARORIA 45K 25 B A0 il R B SRAL, - HLAN TR i 28 1 42 0
T RIEVER IR A5, RN E 40 K 5.

Table 1. Two similar codes

= 1. FMEAARRE

051

AR5 2

#include <stdio.h>
int main() {

#include <stdio.h>
int main() {

int i intj =0;

for(i =03 < 3; i++) { N i
printf("%d", 1)’ rj)++_ od’, ])5

} y ’

Com——
—— —
—— ——

Figure 4. For loop results

4. For A& R

Figure 5. While loop results
[ 5. While fBIRZER

M B il RAEE GRS B oK, PIBURAS ThREARDL, TR Z R AR Bl SR o i B AT 5
WAL Y 9 BRSO AR S B P 2% P AT Bt S5 5 A [0 F) A RS i 6T 82 A 4% e A 2 A I
NG EA MO RS Z R 6 D AT 0L, ST SR I 7 iR AE 5 A A A A 235 1Y
AL AT LA B SR TR 8] -

6. 5RIT

ASCHE T — A EE GCC LRI SR I 775, SEIL T h GOBEM I BV R o (E R AE AT AL
B RAEEN SRR P AU 1 SO ZTCRENE, RERHE MR TIARFIER & T — 5. AR &
BRIUAR SR AT, AR — AN R A RR R . ARSI T 18 7 s 70 Al R A2 B 240 S 4
TS BB . JR sk, AR SRS 7t — BT, RO — A R T A,
FFRER HL NI C 55 SRIT 6 _ESE R A sh s Thee.
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