http: /www. jsjkx. com

DOI:10. 11896/jsikx. 190600042

St A 2

E T X828 Trie MA GCC HIZIEEZMEBR T RE X

5% 2 R
FPEIBBARAA¥HFHAIE¥K L# 201620
(m025117123@sues. edu. cn)

# = GCC(GNU Compiler Collection) 4 #F B H#F CEZREFMARNBLIEENIAFTLAXREERRAL LG TA
R EABRAITH AP TSN AR GRS HE RS ERAREEMER, 43P A, 37— T X449
Trie ##4 GCC W EFEM B R T AL F LREOC LML EER I AR AEZET L0242 5 Trie 4, T LI 5%
AR KR B A ATk B AR AL R A 2R, AR AR KMP b e A ok, %4279 Trie Ak T AR 208 %% T AT
BPFE EETFAARET LG EL HBRABOTEE; R, X587 Trie WEEFTUARKMREBRR Y TLNERNEEF
HEMILBRRI. YT AT T, RERRAKEZG CETRAIHARTETAER . MRIZAFGHE. FHLSHE% KMP
Foktirstt, FREREAN IR AFNEITHERSERYFIATRRAGS,

KGR GCCs Fb 35 F M5 % 4837 Trie A5 HK AL % 5 ; KMP; 8 Fr T4

mEESES TP311

Deduplication Algorithm of Abstract Syntax Tree in GCC Based on Trie Tree of Keywords
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Abstract The abstract syntax tree text generated by GCC compiler compiling C language source program contains a lot of redun-
dant information independent of source code. If directly parsed.it will seriously affect the analysis efficiency,reduce the analysis
accuracy,and occupy a large amount of storage space. Aiming at this problem.,a GCC abstract syntax tree elimination redundancy
algorithm based on the keyword Trie tree is proposed. The Trie tree is built according to the keywords containing the abstract
syntax tree text useful information nodes, which can filter the useless node information of the syntax tree text, thus achieving op-
timized compilation results. Compared with the traditional KMP redundancy elimination algorithm, the keyword Trie tree algo-
rithm can effectively avoid the loss of useful information nodes such as constants and variables in the process of redundancy re-
moval and ensure the integrity of data. At the same time, the keyword Trie tree algorithm can minimize the comparison of repeat-
ed prefixes or suffix strings,saving time and space overhead. This paper selects different lengths of C language source files for de-
redundancy experiments, tests the performance of the algorithm,and compares it with the traditional KMP algorithm. The experi-

mental results show that the algorithm can greatly improve the redundancy efficiency and precision.
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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 int:32

@6 integer_cst type:@3 int:-2147483648

@7 integer_cst type:@3 int:2147483647

@8 identifier_node strg:char Ingt: 4

size; @12 algn:8
min;: @13

@9 integer_type name: @4
prec:8 sign: signed
max: (@14

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

Bl 1 GCC i g 304
Fig. 1 GCC abstract syntax tree text
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Fig. 2 Overall flow chart for eliminating redundancy
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PL# DL B AT 5 1, B 4 45 T LA decl S5 456 iR
4 7 (0 75 BT 8 Trie B, Horp, x 73R 2 4 1A 1 7
WA, FEA YR & 7 B (CONST_DECL) | A 51 75 B
(FIELD_DECL) . 8% %% W (FUNCTION_DECL) 3 & 7% I
(LABEL_DECL) .2 # 75 B (VAR_DECL) %,

Bl 4 PN AL Trie B 75 )

Fig. 4 Example of declaring node Trie tree
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Table 3 Performance of Trie tree to eliminate redundancy

5 ok B 3k

BF  FEH MKW HKRE AR E b %

w5 B FAH  TRH /s /%
1 15 4439 116 0.073 97.4
2 22 5017 243 0.083 95.2
3 55 5159 335 0.087 93.5
4 65 4625 284 0.074 93.9
5 85 1690 356 0.075 92.4

SCHRC8IHR th iy &7 b GCC i R 18 I W SUAR B i % 0 2
KMP ﬁ;iza(frﬂ 5.1 6 Hfir 4 3 KMP1) , 1 SCiik[ 9142 i iy
SE MR A TUAY G R4k GCC 142 18 1 W SCAS Y 2 vk ) R
7:<FHT KMP 533k (#5186 14 5 KMP2),

WA SO 5 GRS A SCiR Lo ) Hh iy Bk b AT X HE L i
BN B 5 4 CIRTEF 2t GCC 4 i3 2k i 00 ik 5 38 1 3 ST
AR SCARAE S S50 X G L 43 50 SR 3 Fh B i LR AT TUAR T B
NP 5 B SCHER 8] B 30Uk A7 AL 28 — Y3 ) R % useful
node B BT A 775 S I FRIC N unknown node 5 5 Y4512 ,
ﬁtﬁb"éﬁﬁ’a*ﬁrﬁﬁﬂ%z-j‘c@t[sﬂrﬁﬁ@%?ﬁﬁﬁﬁ,ﬁ;ﬁﬁfﬁﬂw
AR TR T AR ol B0 8 A1 45 call_expr) . i 78 J5 3
o 105 9 97 A5 Ao TR B 2 45 G S BB IR T W S T A T
A HHME B J&%}iﬂ trie 5535 AT 50k 42 T R Akt A2 b AR
B AR KRR A 1 B0 B T B0 A o 3
P, A5 Efu%tﬂ,Bﬁ%vmhﬁizﬁﬁﬂi}w,é\éﬂc%igﬁn,jcﬁk
L1510 3CHk [16 1 9 3303 i 25 2 917 s B iR i £

%

Al
& 150
& 100

50

0

BR%T

B 5 3 P bR TUAR G AT BB
Fig.5 Number of nodes after eliminating redundancy by three

algorithms

3 PSR RO FE I XF LL G5 R AN IR 6 TR . SR8 T4 i
B TR T AI0GE Y 5 2 B AT T 0 SCARHEAT T 2 Y I . I
IH R T i I 5 1 SC IR (9 ] e 9 8k A 25 R IR A 0 L RE SR T
KMP B k647 T 200G P o (B I AR AR T SCHRES I iy 430 12 5 T

HE T G H ) Trie A6 58010 AN 20030 [y — YK, TRL 0H IS) 66 s 381
1200 =
< KMP1
1000 ]| - KMP2f-s——— |
g 800
~N
;‘fé 600
ﬁ 400
200
0
10 15 20 25 30 35 40 45 50
K6 AR IL
Fig. 6 Time-consuming comparison of algorithms

AR 5 B 6 TN, FE A R S8 BB R, SOG4 4E) Trie
BB TE 8 R A A B R IR, B AR T sk L8 J A SCik Lo ] 1y
KMP B3 , 7 B UE 25 1 58 B0 7] Bk ol 2 B 25 R4S
4.3 EEEFEEME

SC ] Trie B3 B0 AL & GCC #Hﬂ?ﬁiﬁ?iﬁ*ﬁﬁm

B0 S B0 A Y Trrie B, % b G218 R SCAAF B #1700
%‘(lé][%»tﬂil Trie #7715 KMP S E R IT4
SEHL T RO (43 T 5 AU A 4 0 AR SO S AL R SO A LU
B SCA R BT 05 G5 R 7 2 B HE S AE A B0 R I



SRR T OCHA Trie MY GCC il 505 1 B BR TUA 3 12

51

TN A Y IR Trie WAL, CHEIA Trie WA LML,
FRAR T UC O b ) B 2 8 3 TR R AR

S Trie MIHBRTUAR BRI A1 28 5 Trie #19

B b LA R A G 8 A SO TRNE B m M2, 8 O Xom)

25 [) 52 2% B B T R SRR 1 /N, o O G s b o Sy G 1A
TR A P 0 SR, BT Trie 5 GCC i 1B
AR SCAS B I A R DG BE B O 2K DRI T DDA AR A Y
SUE R R A R ) B 2 B8 1 AN £ 32 B B G 18 A SR R
Trie B R/NE IR0
4.4 HEBRME

ARSCE WAL — & W R B, SC R Trie #4019 17
V5 N R S, &SR R JCIE B BN L TR A E
4 S Sl ) A 300 O Bt 1) ) R 5 [ ) B R AR A 0 0 B
TR Trie B 553 1 B TU A% 1 B 6 JCWR 38 , B2 )5 38 17 o &
FEAC, AR AL S I 254 BOH IR IE S EREE,

BRIE KX GCC MG E R SCA R m K AL 52 R
TURBE LRI AR L T —F T GCC Mg B kM 1A
FAE BOCHEW) Trie M8, KA HE B G 81 # 2t
43U Trie A4 ) FHAG 3 00 G 8 10) Trie B %041l 52 18 1 4 SO
HEAT AL IEBRSCAR A & i R IUARE B . M g %
B, g1 Trie WA E AL REB R T 90% UL I, JF HR
R AL LU A2 48 KMP Bk 045 2, i LS/ 1 i) 25 A% 7 B
GCC B LER AT . T — B 0 TAE A « ot 7 vk 58
PR LA 3 25 T G 5 3 L A Ak DG Bl R Trie MBI OS54, $2
B TEGE .

% x

(1] EWRAL FEASHT GCCLMI. JEaT HUAE Tl i, 2017

[2] GCC.The GNU compiler collection [EB/OL].[2018-10-26].
http://gcc. gnu. org.

[3] ZHANG T,CHEN J,JIANG H,et al. Bug Report Enrichment
with Application of Automated Fixer Recommendation[ C] //
2017 IEEE/ACM 25th International Conference on Program
Comprehension (ICPC). IEEE Computer Society,2017.

[4] VISHWACHI, GUPTA S. Detection of near-miss clones using
metrics and Abstract Syntax Trees[ C]// International Conferen-
ceon Inventive Communication and Computational Technologles
(ICICCT). New York:IEEE,2017:230-234.

[5] YANG X C,JIANG J,MA X D,et al. Program slicing technolo-
gy based on critical variable dataflow analysis algorithm in GCC
compiler[ ] ]. Computer Engineering and Applications, 2017,
53(24) :40-47,54.

[6] YANG X L,LIU ]J. Statically Detecting Likely Buffer Overflow
Vulnerabilities in C/C+ + Program[]]. Computer Engineering
and Applications,2004(20) :108-110.

[7] ANTONIOL G,PENTA M D, MASONE G, et al. XOgastan:
XML-oriented gcc AST analysis and transformations[ C] // Pro-
ceedings Third IEEE International Workshop on Source Code

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Analysis and Manipulation. IEEE, 2003.

LI X,WANG T T,SU X H,et al. Research on Eliminating Re-
dundancies of GCC AST Test[J]. Computer Science,2008(10) :
170-172.

TIAN B C,SUN K,CHAO H Q. New Algorithm of Simplifying
GCC Syntax Tree[]]. Computer Science, 2015, 42 (S1): 516-
518,530.

ZHANG Q,JIN'Y C,LI M,et al. Implementation of Trie Tree
Router Lookup Algorithm in Network Processor[ ] ]. Computer
Engineering,2014,40(4) :98-102.

XU G T,ZHANG M. Research on Trie Tree Keeyword Fast
Matching Algorithm in Network Security Situational Awareness
[J]. Netinfo Security,2019(4) :55-62.

LI A,HE D,WANG H. An advanced trie-based HTTP parsing
algorithm[ C] // Sixth International Conference on Information
Science & Technology. IEEE,2016.

YANG T,MI Z,DUAN R, et al. An ultra-fast universal incre-
mental update algorithm for trie-based routing lookup [ C] //
2012 20th IEEE International Conference on Network Protocols
(ICNP). IEEE Computer Society,2012.

XUE P Q,XIAN Y,NURBOL ,et al. Sensitive information filte-
ring algorithm based on Uyghur text information network re-
search [ ] ]. Computer Engineering and Applications, 2018,
54(5):236-241,246.

GONG P,OSBORN W. A Compact-Trie-Based Structure for K-
Nearest-Neighbour Searching[ C] // IEEE International Confer-
ence on Advanced Information Networking &. Applications.
IEEE.2017:578-585.

GHASEMI C,YOUSEFI H,SHIN K G,et al. A Fast and Mem-
ory-Efficient Trie Structure for Name-Based Packet Forwarding
[C] // 2018 1IEEE 26th International Conference on Network
Protocols (ICNP). IEEE, 2018.

HUANG R,ZHAO Y. C Programming[ M ]. BeiJing: Tsinghua
University Press,2012.

DEITEL P,DEITEL H C. How To Program International Edi-
tion, Seventh Edition[ M ]. Beijing: Publishing House of Elec-

tronics Industry.2018.

HAN Lei,born in 1993, postgraduate, is
a member of China Computer Federa-
tion. His main research interests include

machine learning,data mining.

HU Jian-peng, born in 1980, associate
professor,is a member of China Com-
puter Federation. His main research in-
software engneering,

terests include

service computing and data mining.



