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1. gitclone

Bash
git clone https://github.com/tianxinghe/cmmc_optimizer.git

2. THEZ%ES
N git WHEFF T2 zip

Bash
https://github.com/tianxinghe/cmmc_optimizer.git

C EE XN AENREE
[ IS RIE RN RBREEF STFW
AT B N E N RBIREEEX

C
[/ REICHAT init MG R EIFRE, KEIT C++H) new obj iEH)
#define NEW(TYPE, ...) ({ \

TYPE *TMP = (TYPE*)malloc(sizeof(TYPE)); \
concat(TYPE, _init) (TMP, ## VA ARGS ); \
TMP; \
}
// MREREER vTable Ff RS, %7525 H
#tdefine VCALL(obj, func, ...) \



(((obj).vTable)->func(&(obj), ##_ VA ARGS_))
// PAT teardown FTi %I free, FRAUT C++) delete obj i&EH]
#define DELETE(obj_ptr) \

do { VCALL(*obj_ptr, teardown); free(obj_ptr); } while(®)
/] REREERTEA teardown, i % XU IRy E AL AT A4 R £
#tdefine RDELETE(type, obj_ptr) \

do { concat(type, _teardown)(obj_ptr); free(obj _ptr); }
while(9)

BB 2EXKRZEEE

Vec: TRKENSEH

KX SRR E X

C
#include <container/vector.h>

E X ARIR KR

C
DEF_VECTOR(int) // &fRE X

RRITTERRE A

C
typedef struct Vec_int {
struct Vec _int virtualTable {

void (*teardown)(Vec_int *vec);

void (*resize)(Vec_int *vec, vec_size t new size);

void (*push_back)(Vec_int *vec, int item);

void (*pop_back)(Vec_int *vec);

vec_size t (*find)(Vec_int *vec, bool (*check)(int
*arr_item, void *arg), void *arg);



vec_size_t (*lower_bound)(Vec_int *vec, bool (*check)(int
*arr_item, void *arg), void *arg);
void (*insert)(Vec_int *vec, vec_size_t idx, int item);
void (*delete)(Vec_int *vec, vec _size t idx);
} const *vTable;
vec_size_t len; // arr_len
int *arr;

} Vec_int;
void Vec_int_init(Vec_int *vec);

ERIED

EACRR it 0 TYPE* 455t %51/ *it ARA

C
for_vec(int, it, vec)

RRITH

C
for(int *it = vec.arr; it != vec.arr + vec.len; it ++)

15 i -5

C

void func() {
Vec_int v;
Vec_int_init(&v);
// do somthing
Vec_int_teardown(&v);
/] B
Vec_int *v = NEW(Vec_int);

// do somthing
/7 BIan T SR R e R T R, AT R R E X
VCALL(v, pushback, 1);



/] Fhr T
v.vTable->push_back(&v, 1);

DELETE(v); // v->vTable->teardown(v); free(v);

List: R [a1$E3R S5 EAS)

KX SR E X

C
#include <container/list.h>

TE X SR A

C
DEF_LIST(int) // &fRE X

RRITTERRE N

C
typedef struct ListNode int {
struct ListNode_int *pre, *nxt;
int val;
} ListNode_int;
struct List int {
struct List int virtualTable {
void (*teardown)(List_int *1);
void (*insert front)(List int *1, ListNode int *x, int
val);
void (*insert_back)(List int *1, ListNode int *x, int
val);
void (*push_front)(List_int *1, int val);
void (*push_back)(List int *1, int val);
ListNode_int *(*delete)(List_int *1, ListNode_int *x); //
IR [A] nxt 9 (ST )



void (*pop_front)(List _int *1);
void (*pop_back)(List_int *1);
} const *vTable;
struct ListNode_int *head, *tail; // 2§ list N=Hf, head 5
tail ¥4 NULL
}s

void List_int_init(List_int *1);

ERiEA
%88 it 2 ListNode TYPE* $k%k ¥ Sf5%t, it>val AR

C
for_list(int, it, list)

RRITH

C
for(ListNode_int *it = list.head; it; it = it->nxt)

Map: BR&¥

KX SRR E X

C
#include <container/treap.h>

E X R IR KR

C
DEF_MAP(int, double) // 4 JaE X
DEF_MAP_CMP(int, double, CMP_FUNC)
// CMP_FUNC NHEE X ks, REMEN a ==b ? -1 : a< b



RRERITH

@
typedef struct MapNode int double {

int key;
double val;
} MapNode_int_double;
struct Map_int_double {
struct Map_int_double_virtualTable {
void (*teardown)(Map_int double *t);
bool (*insert)(Map_int_double *t, int key, double val); //
# key CAFENIAMENE, JFiRIFl false
bool (*delete)(Map_int_double *t, int key); // #i key INFEAE
MR false
bool (*exist)(Map_int_double *t, int key);
double (*get)(Map_int_double *t, int key); // THfRiE key
BAFAE
void (*set)(Map_int_double *t, int key, double val); // //
#r key CAFFENMEEL val {H, BT insert
} const *vTable;

¥
void Map_int_double init(Map_int_double *t);

ERIEA
%83 it 5 MapNode KEY_TYPE_VAL_TYPE* &7 g5t {it->key, it->val} 4
ST AR

C
for_map(int, double, it, map) ...

RRITH

C
for(

MapNode KEY TYPE_VAL_TYPE *it =
TreapNode_first_iter(map.root);

it != NULL;



it = TreapNode_next_iter(it)

Set: £&

KX SR E X

C
#include <container/treap.h>

TE XSRS A

C
DEF_SET(int) // &R X
DEF_SET_CMP(int, CMP_FUNC) // HJE X ELEH %

RRITH

C
typedef struct SetNode_int {

int key;
} SetNode_int;
struct Set int {
struct Set_int_virtualTable {
void (*teardown)(Set_int *t);
bool (*insert)(Set_int *t, int key); // CfifEiR[H false
bool (*delete)(Set_int *t, int key); // A{FfEiR[H] false
bool (*exist)(Set int *t, int key);
} const *vTable;

}s
void Set_int_init(Set_int *t);



ERIER
S it 3 SetNode_KEY_TYPE* SA&#{Ts sigst, it->key HAA

C
for_set(int, it, set) ...

RRITA

C
for(

MapNode KEY_TYPE_VAL_TYPE *it =
TreapNode_ first_iter(set.root);

it = NULL;

it = TreapNode next iter(it)

IR &R LH

ZRWAERE M IR WNBIT, JAERR, EIRFIRESEARTE RATETH
IR 18 X EHE L

IR BR45H

¢ IR_program

o |R_function
« IR_block EA R
« IR_stmt EA{E4
o def->def L&

o use_vec -> use T EEA

IR_stmt &Y

Plain Text
IR op_stmt: rd := rsl op rs2



IR_assign_stmt: rd := rs
IR load_stmt: rd :
IR _store_stmt: *rd_addr = rs
IR call stmt: (ARGS argv[argc]{rsl,rs2,...})

rd := CALL func
IR_if stmt: IF rsl relop rs2 GOTO true_label ELSE false_label
IR _goto_stmt: GOTO label
IR _return_stmt: return rs
IR _read_stmt: READ rd
IR write_stmt: WRITE rs

*rs_addr

IR 5185

///] ===s============c=cc=ccoccoooo=ooc IR var & label

typedef unsigned IR var; // ¥FRR vi, v2...
typedef unsigned IR label; // #¥#&K/s L1, L2...
typedef unsigned IR _DEC_size_t;

enum {IR_VAR NONE = 0};

enum {IR_LABEL_NONE = @0};

DEF_VECTOR(IR_var)
extern IR var ir_var_generator(); /] RECH A =Y
extern IR label ir_label generator(); // 3KHUH label %w'5

//// IR val

typedef struct IR val { // WEITE
bool is const;
union {
IR _var var;
int const val;
}s
} IR _val;

//// IR stmt



typedef enum {

IR_OP_STMT, IR_ASSIGN_STMT, IR_LOAD_STMT, IR_STORE_STMT,
IR_IF_STMT, IR_GOTO_STMT, IR_CALL_STMT, IR_RETURN_STMT,
IR_READ_STMT, IR_WRITE_STMT
} IR_stmt_type;

// use M, FHETFIAIKEE
typedef struct IR _use {
unsigned use_cnt; // use M
IR_val *use_vec; // use 4
}IR_use;

struct IR stmt virtualTable {

void (*teardown) (IR_stmt *stmt);

void (*print) (IR_stmt *stmt, FILE *out);

IR _var (*get_def) (IR_stmt *stmt); // def & HEH I,
ANFAENIR [ TR_VAR_NONE

IR _use (*get_use_vec) (IR_stmt *stmt);
s

struct IR_stmt {
struct {
struct IR_stmt_virtualTable const *vTable;
IR_stmt_type stmt_type;
bool dead;
}s
}s

//// IR_block

typedef struct {

IR label label;

bool dead;

List IR _stmt_ptr stmts;
} IR block, *IR block ptr;

//// IR function

typedef struct {

IR var dec_addr;

IR DEC_size t dec_size;
} IR Dec;



typedef List_IR_block_ptr *List_ptr_IR block_ ptr;

typedef struct IR_function{

char *func_name;

Vec_IR_var params;

Map_IR_var_IR Dec map_dec; // dec_var => (addr_var, size)

List_IR_block_ptr blocks;

// Control Flow Graph

IR_block *entry, *exit;

Map_IR label IR block ptr map_blk_label; // Label -> Block f&
B

Map_IR_block_ptr_List ptr IR _block_ptr blk_pred, blk_succ; //
Block #B%F -> List<midX/54% Block> Mgkl
} IR_function, *IR_function_ptr;

//// IR_program

typedef struct IR program {
Vec_IR_function_ptr functions;
} IR _program;

typedef enum {
IR_OP_ADD, IR_OP_SUB, IR_OP_MUL, IR_OP_DIV
} IR_OP_TYPE;
typedef struct {
CLASS_IR_stmt
IR_OP_TYPE op;
IR_var rd;
union {
IR val use vec[2];
struct { IR_val rsi, rs2; };
}s
} IR op_stmt;

typedef struct {
CLASS_IR_ stmt
IR var rd;
union {
IR _val use_vec[1];
struct { IR val rs; };

};



} IR _assign_stmt;

typedef struct {
CLASS_IR_stmt
IR _var rd;
union {
IR _val use_vec[1];
struct { IR_val rs_addr; };
}s
} IR _load_stmt;

typedef struct {
CLASS_IR_stmt
union {
IR val use vec[2];
struct { IR val rd_addr, rs; };
s
} IR_store_stmt;

typedef enum {
IR_RELOP_EQ, IR_RELOP_NE, IR_RELOP_GT, IR_RELOP_GE,
IR_RELOP_LT, IR _RELOP_LE
} IR_RELOP_TYPE;
typedef struct {
CLASS_IR_stmt
IR_RELOP_TYPE relop;
union {
IR _val use_vec[2];
struct { IR_val rsi, rs2; };
}s
IR _label true_label, false_label;
IR block *true_ blk, *false blk;
} IR_if_stmt;

typedef struct {
CLASS_IR_stmt
IR label label;
IR _block *blk;
} IR_goto_stmt;

typedef struct {
CLASS IR stmt
union {
IR _val use_vec[1];



struct { IR val rs; };

}s
} IR_return_stmt;

typedef struct {
CLASS_IR_stmt
IR _var rd;
char *func_name;
unsigned argc;
IR val *argv;

} IR_call stmt;

typedef struct {
CLASS_IR_stmt
IR var rd;

} IR read_stmt;

typedef struct {
CLASS_IR_stmt
union {
IR _val use_vec[1];
struct { IR val rs; };
}s
} IR _write_stmt;

BRI RBEFAER

HERRBDE SN EIRR IR T N T K, FEAR - KB EITKR
PURBRZ BT AR, HEBRMMNTIER

C

typedef struct LiveVariableAnalysis {
struct LiveVariableAnalysis virtualTable {
bool (*isForward) (LiveVariableAnalysis *t); // Hilal/Ja A%

a2

Set IR var *(*newBoundaryFact) (LiveVariableAnalysis *t,

IR _function *func);



Set_IR_var *(*newInitialFact) (LiveVariableAnalysis *t);

bool (*meetInto) (LiveVariableAnalysis *t, Set IR var
*fact, Set_IR_var *target);

bool (*transferBlock) (LiveVariableAnalysis *t, IR_block
*plock, Set IR var *in_fact, Set IR var *out_fact);

/] HERKAEBENRE true

} const *vTable;
} LiveVariableAnalysis;

HEMER KB KRG, KBREZWT

IN[exit]= @: <- newBoundaryFact()
for (each basic block Blexit)

IN[B] = @; <- newInitialFact()
while (changes to any IN occur)
for (each basic block Blexit) {

OUT[B] = U S a successor of B IN[S];

meetInto() IN[B] = useg U (OUT[B] - defp);
} transferNode()

b4k meetInto() AYRIT AT RESIRZBMFEE Z5]: EEX fact Ml target WS
HIE fact EEHA target &5, XNREEHTLARAR? FE—T LEH
meetInto() MHEEIFBITIARES, ©ELEEE B FrB/EH, AFIEE(] IN facts i
FE&EM oUT[B], RIXTTREZA meetInto() kLI, AAFAIH T DIRTE TEFT
<, Fd meetInto(IN[S], OUT[B]) & B ME/N/E4 S 1) IN fact HIEFAE
OUT[B] H:



S, Equation: OUTIS,] = IN[S,] U IN[S.]

IN[S,] IN[S,] OUTIS,] U= IN[S,] (meetinto(IN[S,], OUT[S,]))

S, S, meetinto(): o 11 1 U= IN[S,] (meetinto(IN[S,], OUTIS,]))

XFERIT meetInto() BETHEREE. B, A MEHREFTRL KA
meetInto() B, FMWMBAEXBE—IXWR. X, FATTUERKHRE OUT[S] =
U.. R M AEE, BREHPA IR ERH—DIH SetFact WRRFER.
LR, AT KU LB meet KRG, REBRAENRUNRAEETHKIEH OUT[S] Rt
EAIN[S] —HFHIHIE.

£ src/IR_optimze/solver.c 1, Bi[@ D HrA9E A K fiEz8 5 worklist Sk fiZzs a3 E
e SKI. FEXIEmOHTE) TODO AR

BRI RN

B RCER R EN TR 2ERBNERRA TR AL, BN, SM8URRD R
#7755 R % ) o B A Kkt 47 debug

BREENT
TERIELISIE S5 src/IR _optimze/available_expressions_analysis.c M
F TODO KA

EELR

TERIELISIES S src/IR_optimze/constant_propogation.c H1f§ TODO [

7y

=

* o RAR D

FAERN T AFRARXDTRAT AT



1L HERNFRENERBERNEEZHEE, Fm

Plain Text
v := vl + v2
=>
exprl := vl + v2
vV = expr2

2. XFrER expr T EME e_kill 5 e_gen, $XFrE expr SN HNEEH T
RO

BEEMRAREL T

MRFBELMZEHTHE, IFEXHR
src/IR_optimze/available expressions_analysis.c ®fj TODO W&

* RH e

EHERNEIERP T AELT
Data-flow analysis: copy propagation. (uwo.ca)

MRFBESLINZE D AR, 1L src/IR_optimze/copy propogation.c HE]
TODO A&

R|BHER DG RFEFTIA
*PITERAETRENERRE

Plain Text
FUNCTION main :
READ v1

READ v2

v3 = vl + v2
v4d = vl + v2
IF vl < v2 GOTO L1
v5 = vl - v2
GOTO L2

LABEL L1 :

v = vl - v2


https://www.csd.uwo.ca/~mmorenom/CS447/Lectures/CodeOptimization.html/node8.html

LABEL L2 :

v7 = vl - v2
WRITE v4
WRITE v7
RETURN #0

BHRFETRER

Plain Text
FUNCTION main :
READ v1

READ v2

exprl := vl + v2
v3 := exprl
exprl := vl + v2
v4 := exprl

IF vl < v2 GOTO L1
expr2 := vl - v2
v5 := expr2

GOTO L2

LABEL L1 :

expr2 := vl - v2
v6 = expr2
LABEL L2 :

expr2 := vl - v2
v7 = expr2
WRITE v4

WRITE v7

RETURN #0

HER T AARIATL

Plain Text
FUNCTION main :
READ v1

READ v2

exprl := vl + v2
v3 := exprl

v4d := exprl

IF vl < v2 GOTO L1
expr2 := vl - v2



v5 = expr2

GOTO L2

LABEL L1 :

expr2 := vl - v2
V6 := expr2
LABEL L2 :

v7 := expr2
WRITE v4

WRITE v7

RETURN #0

SHIEE

Plain Text
FUNCTION main :
READ v1

READ v2

exprl := vl + v2
v3 := exprl

v4 := exprl

IF vl < v2 GOTO L1
expr2 := vl - v2
v5 = expr2

GOTO L2

LABEL L1 :

expr2 := vl - v2
V6 := expr2
LABEL L2 :

v7 := expr2
WRITE exprl
WRITE expr2
RETURN #0

FEAREDIERR

Plain Text
FUNCTION main :
READ v1

READ v2

exprl := vl + v2
IF vl < v2 GOTO L1



expr2 := vl - v2
GOTO L2

LABEL L1 :

expr2 := vl - v2
LABEL L2 :

WRITE exprl
WRITE expr2
RETURN #0

SEAEDIHER
BRBRRIES, BUSRITER TR, THRILRDER

=X, JRRIEE EEEBNERDT IFIEDMBEXR, fRCATIAEARR, M
—HFERSERADIEER
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B BYSCISHESRAY gen/kill, use/def R Z M Stmt A B ITER, URKRR, EX LT
% Block WErH Stmt #§ gen/kill, use/def #1755 F IMUIRS transferBlock BYREE, M
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