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Preliminary Research of C++ Source Code Analysis System Based on G++ Front End
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(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)
Abstract:  This article utilizes G++ (GCC) feature, extracts its front—end language analysis part, researches its
front-end preliminarily, and restructs the independent application programme to analyze the input source
code ‘and produce the report. The purpose of code analysis is to supply the statistical information, the
structure information, even the deeper level's pattern information of code for programmers, to help them
understand and master the structure, the frame and the pattern of programme well, so as to provide

reference ofimproving and restructuring code.
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struct lang_hooks

{

const char *name; //AENES B =R, B0
“GNU C++"

size_t identifier_size; / /lang_identifier Z54910 A/ 1\

unsigned int (*init_options) (unsigned int argc,
const char *fargv); //ERIARNE—EIRE
#

void (*parse_file) (nt); //EZARKIEBRIRDOITHER
FESHFRIAN A R 3L

void (*clear_binding_stack) (void); //5&MT5RAL=
&, S AR, BEHERST

THE—LHEEARAEAR S

struct lang_hooks_for_functions function; //#A
YBEAEREN, BEREANSESHEANEIRESURE

struct lang_hooks_for_tree_inlining tree_
inlining; //FEIMEXREL
struct lang_hooks_for_callgraph callgraph ;

//callgraph B9 £, —EEEHNR

struct lang_hooks_for_tree_dump tree_. dump;
/15389 dump Bt Bk 2

struct lang_hooks_for_decls decls; //#Z5 = decls
BREFNTT SREE XU ENE

struct lang_hooks_for_types types; //1EXK%F
KK EYL

b

7 langhooks-def.h 304, 3¢ F&— lang_
hooks WE— \REENER, HE - R5Z W,
X L2 BT VA R U — N BIAB R #, HP
name ff 3 AI7 langhooks-def.h FIBIAZE X K

#define LANG_HOOKS_NAME  “GNU unknown”
[ 1 =AEHEIERIATE X

&JE, ZXHR X R E X TR @ AR B M
LANG_HOOKS_INITIALIZER %, B2— struct
lang_hooks FI#ItE4L 8%, #iE1 7 langhooks-
defh I —LHFBTEMNR . &£ G++ Flim
cp-lang.c @XFEE XA

#undef LANG_HOOKS_NAME / /BB IARTHIZE X

#define LANG_HOOKS_NAME
R nameMIZEEXA “GNU C++”

#undef LANG_HOOKS_INIT //#&XRWIGEHE

RIE, I LUMER LANG_HOOKS_INITIALIZER
kAL B 289 lang_hooks T, MR, RAEWELN
EXH, BAEARIANRLE, ESamRRR, )
REXNFERETEREFME GCC FEF, G++
B EME cp-lang.c .
lang_hooks lang_hooks=
LANG_HOOKS_INITIALIZER; / /B 1S rmLbREE 2
# lang_hooks F#IIEX 22 .

LANGIHOOKS_INITIAUZER #] % & & X
langhooks-def.h / , T~ H 2 — 4 LANG_HOOKS_
INITIALIZER F9FZ = .

#define LANG_HOOKS_INITIALIZER

{

LANG_HOOKS_NAME, / (B S RIikHIZEH

LANG_HOOKS_IDENTIFIER_SIZE, / /4589 K/

“GNU C++" //B

const struct

} // LANG_HOOKS_INITIALIZER F9#IAHE X

7 langhooks-def.h F1E X 7 BIARNIES BIARE,
tban.

#define LANG_HOOKS_PARSE_FILE
nothing_ / /&5 ANBEDITHIERIA 2L

XU BRI AR B AU SEL 7 langhooks.c #, tE0.

void Ihd.do_nothing_i (int ARG_UNUSED (i)

§ /[T a=E

% cp-objcp-common.h i, G++HKIESHT
BT, BEIIARILEEREE

#undef LANG_HOOKS_PARSE_FILE / /BUBIARIEYZA
EX

#define LANG_HOOKS_PARSE_FILE
mon_parse_file //Bt REX AT E

7 cp-objcp-common.h 1, EFHEX T KEHN
F, XEERHERS G++alm A C++iB= M
OBJC++IBE M=, M7 cp-lang.c SLHFFEX
AW PRE C++1E5 B C M. cccommon_
parse_file XM HIE XA c-opts.c H,

[ IR EE N TIANE R, IR NS/

void c_ccommon_parse_file (int set_yydebug)

{

Id_do_

ccom-
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unsigned inti; //ZESEHI

if (set_yydebug) //&HHX%, WRERFZTE
set_yydebug 3 0, RS ITEEEFHHIFLER

switch (c_language) / /MEEEXE NN E

[FEAITA S, MRIBAEFEET */

If (debug_hooks->start_end_main_ sour ce_file)

(*debug_hooks->start_source_file) (0, this_
input_filename), //#8 @ gcc_debug_hooks Z5#R0FE5t
debug_hooks, MEIFHXEF EFREXHHITH LRy
%, X NE TR start_end_ main_source_file 4 1;
WMRIXMNEHEAE, NiX debug_hooks AR IS
AR OF L RTINS 1

finish_options (); //4\2 -D, =U, -A, =imacros,
MR E— -indude g .

pch_init 0, J/ g5 A PCHCH, A4EHFF
M BRI A

push_file_scope (); //fFIREAZL

c_parse_file O;  / /S HT— RS

finish_file (); //&=/EHI4NIE file_scope I #HE

pop_file_scope 0; //fF1R&%L

[* ERAFEAS, NRIBFABFET*/

If (debug_hooks->start_end_main_ source_ file)

(*debug_hooks->end_source_file) (0); //35 1@
gcc_debug_hooks #9355 debug_hooks,tn R iF &5
FEIBREXHAFAEMERGTS, WXNEHPH
start_end_main_source_file 2§ 1, MR XNEHFAHE,
NXAMEM ) end_source_file BE S5 0

if (++i >= num_in_fnames) _break; /7‘)51'Jif( i =
BATETRANENRSE, WREGAHE, WBKHER

cpp_undef_all (parse_in); //AMEFTA HIAHEE X
FRHMTE, parse_in A cpp_reader ZH9RIHEE

cpp_clear_file_cache (parse_in), //FRIHTEHE
WCARTHIE T XXUHRBRIE, BRI TN R —RNEFETHMT

this_input_filename=cpp_read_main_file
(parse_in, in_fmames[i]); // this_input_filename 43E
m&BESTEMNES, SHERENSBMAHENSHE, Ik
X HEA cpp_read_main_file FEAREE, 1R HCY
CPP AR AR ST R 25

[* MREAXHER, BEFHE—TNRF */
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if (Ithis_input_filename) break;

}

}

X c_common_parse_file #1,5— set_
yydebug F &, X3 2 52 VLI ETiRF =R
—NRR, 7 toplev.c FREL T EX A KIE A
EIEESE S

/¥ B TER Sk ST RN A M e — ek £0A B
rest_of_compilation &%{) */ 1

lang_hooks.parse_file (set_yydebug);
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RIEIMLEEREFH pass. 2L M SR,
TEEMA— R pass Bk DF 1 SSA
K pass ELIUEMITHE init_optimization_pass
B, @8— pass #B.2 %54 tree_opt_pass
WE; @IN—DH pass.

EIN—NH pass MR ZIHRER. CIE
— NS struct tree_opt_pass XA T E, i
tree_passes.h FEIMEWN —PINHLEHR, &
passes.c fJ init_optimization_passes # f NEXT_
PASS JIIHY pass. X pass FVERSLI RIS
MERMRREDSE K, BTIEmx pass MA
SRR AD AR RS M PR A, EaEM
oy B Rl
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