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A

FIE KER

AETIE, CC-RX MDV2.07.000 5V2.08.00 DEESIZDOWLTEHBALETS,
LIRE. professionallk® 5 1 £ 2 R EFEFDAFEHATE HH6EE [professional]l EBARELFE T,

3.1 FIELMEBHTUE LEHEEEDIEM [professional]

FERT7 FLAANDOREEBE#TFUE L EZHREHT 5-00HEEEEMLE LT,
FTROFIETHEEATUL LOSEET FLREF T vy L, BEEHRE LS8 TS5 —EHERY
HLUET,

(1) 3/ A LBEIC, FHEERTFUE L SN DRSO HLIEHEC V—R - TOTS LN LBETH
HL. YUDIOBRICEDIRRERE L THRIRA FERTRA T 7M1 ILRICERLES.

(QCY—R - 70OV FLEHEHT L CHEEHRTVE LATHONDERIZ. Fz v I HE
#’_ control_flow_integrity’ #MEUHTMEEHFALET . COF v VBEEICIX. LR EEZT
VHLIZEZDBEET FLANSIHELTEShET,

Q) ETHICFz v VBEBAT., SIBOPKET RLAMNEHI R MZIEFhEIIhEFVvILET. &
FNTVWEWEESEITELGHZERRTUE L & HE L TT 5 —B%_ control_flow_chk_fail"ZFE T
HLET,

TEDCY—REHIZEHRBALET,
<Y —ZX3a— K{l>

l:extern void funcl(void);

2:extern void func2(void);

3:

4:void (*fp)(void) = &funcl;

5:

6:void main(void) {

7 C™O: // BEEFunc1DRIEIUH U
8: func2Q; // B Ffunc2OBEEIFUEH L
9

S e

4 ITETE% funcl 7 FLALMEBEIN TS 6., MEBEFUE L INSAEEMHD H 5 Bk & ik
L CRE%!) R FIZ funcl #ZEMLET,

7TITETCHEERA V2 fp#FEALTCHEFUHLLTWS=H, CORUHE LOERITHEERSA V42
fo DEZEMB/L. MBLIEEZSIHELTFoyVBEE” _ control_flow_integrity” ZMEUHT I—FK
FERLET. F v IVBEBNTIE, SIMTHRELE (EBICETLTWSGEEE funcld7 FLR)
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NEHURMIEEFNINZFIVvIL. ROLKSIZEMELET,
BFENATVSBE = CY—R - TOVSLONEBEHETLET,
- BENTULEWES = T5—M#” _ control_flow_chk_fail” #REUHLET,
FROKLSIC. FELGHEEZEEHETFUE LERHET S EMNTRELGY FT,
8 {TB X%k func2 DEEMFEE LD . REMBEORERNTT,

AEREZ AT BICTIE. FTROF T avEHBELTLLEEL,
(2oL -FT 3]

-control_flow_integrity

FEGHEEBBTICH L ERHET S -FEERLET,
(Voo -ATLav]

-cfi
AELZEBERHFEUE CRERICAWAEBUR FEERLET,

Fro. ABEEICBEELTCTRDOY VY - AT avdBMLELT,

» -cfi_add_func
SIBICHEELBHEOLURILELIET7 FLAZEHY X MZEMLET,

» -cfi_ignore_module
BIBUICHEELI 7 7MIVICEFNSEHOT FLRAZEKY R F~EBIMLEE A,

> -show=cfi
distA T avEEELTHATARUR N - TJ7AILICEBV A FORABRZEALET,

32 HEBRF1—=2IV)a—ar~0xti
CS+RUestudioNBEERF1—=29 Y a—2a3 DE=HDF TPy bEERTEA T3
-insert_nop_with_labelZBMM L £ L1z, AHEEEXCS+FE f=(Fe? studioRH TOHOFEAMNFHRTH Y .

N

-

A—HFERERLFEA,.
AYYa—2aviE B2T3alL—42%@EATHEIT. F4FIvVICELTHI—F L RTLDHE

EEREHBICAET S5 EMNARETT,
3.3 A vtE—T LA LFIEHBEEED B
ZBERUVA VI A= 3 0 RN LA yE—CFET 518 D-no_warningd 73 v ZEMLE
L/f:o
3.4 NEXY - TJ7A )LD La— FREEHHE
BIZT—EDOLI—RFRTAFY I 7 ILEH AT B1-HD-fix_record_length_and_alignA 7> 3 > %

EmMLELE,
CNICEYNFHI7MNIVOLBREDEENENRE LT T, AEEEBMICHL, -byte_countA 7

DA DREHREMLELF LIz, BEAMICIE. -form=stypef§ EFIZ-byte_countr T2 3 U E#IEERAIBEIC 7
l’) 35 L/f:o
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3.5 miE{bDIHIE
CC-RX V2.08.00 Tl. UT(a). (b). c)DHZE#IL#RILEZERBELE L=,

(a) -alias=ansit 7 3 VIEERO B Z BT OB ERE

BN (V—RAEBREIEREBAVAIAEFT) ORELERELE LIz, HAHET (V—XIEhE
154 % FALMV=RI L ARHT) X V2. 07.00 TEE L .-alias=ansi A T 3 ViEERICADICHIEEIETT,
V2.07.00 Tlk-merge_files # 7 3 IEERFILE T LAY, V2.08.00 Tlk-merge_filesA T a>
BERICHLAMIGE L IITHELEL,
ABBTORBIEDNEMICH =& ZIZEHNDIZEILV2.07.00 LRILCTY,
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(b) Ev MNEROHE

Ev MEOBRWT 2T HEY NEEZRELELT,

/7 YV —X— Rl

void func(unsigned char *t, unsigned char i, unsigned char j,
unsigned char v) {

unsigned char *p = &t[i & OxFf];

unsigned char m = j >> (i & 0xf);

*P=v?m: ~m;

}

// V2.07.00 DERKI— R // V2.08.00 &R I— R

_func: _func:
.STACK _func=4 .STACK _func=4
MOV.L R2, R14 MOV.L R2, R14
AND #0OFH, R14 AND #OFH, R14
SHLR R14, R3 SHLR R14, R3
CMP #0O0H, R4 CMP #O00H, R4
MOVU.B R3, R14 BNE L12
BNE L12 L11: ; bb20

L11: ; bb20 NOT R3
OR #OFFFFFFOOH, R3 L12: ; bb23
XOR #OFFH, R3 MOV.B R3, [R2,R1]
MOV.L R3, R14 RTS

L12: ; bb23
MOV.B R14, [R2,R1]
RTS
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(c) MREFSIRDHIFR
AREFSIEENI—FZERLGNESICTLELT,
/7 V—X— Rl
signed char func(signed char * ptr, int n, signed int x) {
signed int i, j;
signed char t;
for (i = 1; i <= n-1; ++i) {
for (j =05 j <n-i; +j) {
it ((ptr[j]!=0) && (ptrij] > ptrij+1])) {
t = ptr[j];
ptrij] = ptr[j+1];
ptr[j+1] = t;
}
}
}
return ptr[x];
}
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// V2.07.00 DEKI—R

_func:

PUSHM R6-R

SUB #01H,

MOV.L #000

MOV.L R2,
L11: ; bb59

CMP R2, R1

BGT L19

MOV.L #000
MOV.L R1,
L13: ; bb48
CMP R15, R
BGE L18
L14: ; bbl
MOVU.B [R4
CMP #0OOH,
BEQ L17
L15: ; bb8
MOV .B O1H[
MOV.B R6,
CMP R7, R8
BLE L17
if_then_bb
MOV.B R7,

L16: ;

MOV.B R6,
if_break bb
ADD #0O1H,

L17: ;

ADD #01H,

BRA L13
L18: ; bb56

SUB #01H,

ADD #01H,

BRA L11
L19: ; bb66

MOV.B [R1,

RTSD #OCH,

.STACK _func=16

L12: ; bb59.bb48 crit_edge

8

R2

00001H, R14
R15

4

00000H, RS

R4

5

1. R6
R6

R4]. R7
R8

[R4]
01H[R4]

R5

R4

R15
R14

R3]. R1
R6-R8

// V2.08.00 &I — R

_func:

L11:

L12:

L13:

L14:

L15:

L16:

L17:

L18:

L19:

_STACK _func=12
PUSHM R6-R7

SUB #01H, R2

MOV.L #00000001H, R14
MOV.L R2, R15

; bb59

CMP R2, R14
BGT L19

; bb59.bb48 crit_edge

MOV.L #00000000H, R5
MOV.L R1, R4

; bb48

CMP R15, R5
BGE L18

; bbl

MOV.B [R4]. R6
CMP #O0H, R6
BEQ L17

; bb8

MOV_.B O1H[R4], R7

CMP R7, R6

BLE L17
iT_then_bb

MOV.B R7, [R4]

MOV_.B R6, O1H[R4]
if_break_bb

ADD #01H, R5

ADD #01H, R4

BRA L13

; bb56

SUB #01H, R15
ADD #01H, R14
BRA L11

; bb66

MOV.B [R1,R3], R1
RTSD #08H, R6-R7
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3.6 TDHDHER
FITUTOHRELZITVELT
(a) EIEFEOHE
switch XD FN)LAD goto XZEFAL TLEIZEDTIEEIE (CCRX#045)

(b) CC-RXIWMERTESHRRANPCEDAE Y EEMMBELEL=,

V2.07.00L4H] : BIZ2G/NA FET
V2.08.00LLf% : PCA32E Y ROSTH B5E. 3G/Nf LET
PCH64E Y FOSTHBHE. 4G/\1 FET

(c) RIS —DhE
ELNFRICRBIS—NRETIEEAHYELEN, ChEBELFEL.
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FAE FEFHE

AETIE, CC-RX MFEFBEIZOVWTHBALET .

4.1 WO0523041A vy t—UMNHASINBIGEDFESRE
[CIC++a 2 iNA T]
CEBEANYZEAIIL—RLIEZT77A4I%E C++ERILEC+a2/8A()LLIzEE, int_to_short 7
L aUERET HE W0523041 A vE—UAHAINBZCENHYET, COBSEBECIRESY
FHEADTERL TS,

CEE]

C++H & U EC++a 2/ A JLEFIX, int_to_short A 7> 3 VDIEEFEMIZLHY FT,

C & CH+HHEC+H) EDBTHBIZCT IV ERTET—2IE, intBTIEAE < long BEIEshot R TEEL T
CFEELY,

4.2 MVTC,POPCHiR #ERT 55ENEEEE [TV T J]
TEUITYEEIZEWLT, MVTC,POPC &iGIZXLTTRY S LAI VA POIXEETEEEA,

4.3 deleteA T azx) VO BICEEET SBEDEEEE
(@) o—D T T4 4]
delete # 72 3 U TIRE LB VRILDBIREIN-IEE. HIRSN-BAREEOXROEHEERDH
HAICHLT, TNYIBICITARETITIL—IORA VL ERETDIENTEF A, IRNILIa Y
FobsTL—9RA U FERET DD, BEOTOTSLITTEELTLEELL,
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%58 HIRFIR

ARETIL, CC-RX OHIREBIEICDOWLVTEHRBALET,

5.1 MiBRIECS+DAILT a4 SEDA TS a3 v DSEIZDONT
CSHRIFANILTM L, CC-RXIZEFEFNBC/IC++a /81 S(cerx), 72T S(asrx). &#ElL) V47—

CITABMINKNEEVSA TSR L—E(ogx)DARY RSA AT avE SRS

BlE. RX(CC-RXIBIR)D. a2 /A S8R LTORNBETIHERIEZEL,

FEHOABRETEL MR ICHERBEENTOETA, 25 5[EV2.02000HDTIDTITERESCEEL,

5.2 C++EHEB(EC++& ) Tmath.h®—EREEEL (frexp,|dexp,scalbn
H L Uremquo) & FERAT 1585 DHIREIE
C++/EC++3 2734 JLEFIZ .math.h D —EF DRI # (frexp,ldexp,scalbn,remquo) DE5|1$ % int BIZF 5 & .
ETRICERIL—TEREZA T MBERENFET,

FAESEH:
ROEHL)QRQELTHLTHZENZELET,
(1) C++V —RA(ILERFM.cpp)FE /=&, -lang=cpp A T a BB TH S,
(2 math.h Z4 2V )L— KL T, UTOBE#EEZNTNOEFHETHFULHELTWLS,
(a) frexp(double, long *) DE 2 5IHDEZ (nt*E LT 5
f=12L. % 1518 float BT, -dbl_size=8 A 7> 3 VIEER K<
(b) Idexp(double, long) D 2 51¥DEZE intE LT 5
=12 L. 5B 13515 float T, -dbl_size=8 & T 3 ViEERZK% <
(c) scalbn(double, long) DE 2 5|HDEZ intE L9 5
=12 L. E 1 51%AM float B T, -dbl size=8 = 7> 3 UEEREZMK <
(d) remquo(double, double, long *) M 35IHDIEZE (nt"E LTS
=1L, B 1E=IEE 2518 float B T, -dbl_size=8 = T 3 VIEERFZK <

FeABI:

[file.cpp]
// C++)—RELTaAVIRAMIVLE=BEIZERIL— T2 545
#include <math.h>
double d1,d2;
int i;
void func(void)
d2 = frexp(dl, &i);
3

=2 N 2
ccrx -cpu=rx600 -output=src File.cpp

R20UT4229JJ0100 Rev.1.00 Page 12 of 18
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[file.src] ¥V — R H 145l

_Func:
. (RED)
BSR _S$frexp__tm 2 f FZ1ZPi Q2 21 Real type tm 4 7175 Type ; frexp OREREEIEN
. (RER)
__$frexp__tm__2 ¥ FZ1ZPi_Q2_21 Real_type__tm__4 7175 Type:
L11:

BRA L11 ; BIFMUHLEL->TLES

B8 3R:
ROVWTNHADAETEBTEET,
(1) -lang=c ZHEEL. CEZBELLTaVIRMILT B,
(2) BIED int LU int*% long EX U long*[CEFET 5,
() math.h DEIZ, FEAT BRI ELICERTEMT S,

/7* frexp BH#DIGFE */

static inline double frexp(double x, Iint *y)

{ long v = *y; double d = frexp(x,&v); *y = v; return (d); }
/* ldexp ¥ DIZEE */

static inline double Idexp(double x, iInt y)

{ long v = y; double d = bldexp(x,Vv); return (d); }

/* scalbn E#0DZE */

static inline double scalbn(double x, int y)

{ long v = y; double d = scalbn(x,v); return (d); }

/* remquo B DIZE */

static inline double remquo(double x, double y, int *z)

{ long v = *z; double d = remquo(X,y,&Vv); *z = v; return (d); }

[B] 85K (2) D

[file.cpp] DZ ]
#include <math.h>
double di1,d2;

int i;
void func(void)
{

long x = i; /* —B long #ZEHTZITSH */
d2 = frexp(dl, &x); /* long BEHTIEUHL */
i =x; /%1 [IZEERE */

}

[B]:8% R (3) D

[file.cpp] DZEFEHI

#include <math._h>

/* EE %M */

static inline double frexp(double x, int *y)

{ long v = *y; double d = frexp(x,&v); *y = v; return (d); }
double di1,d2;

int i;

void func(void)

{
}

d2 = frexp(dl, &i);
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5.3 PIC/PID#EE CFIFAIZEAY S FIREIR (picH &K UpidA T 3 )
SA4TSY P RL—% lbgrx [Zpic Fl=lEpid AT a3V EHEELT IBESA TS Y EERT D&
MNTEFETH, ZOEIC, ROZEN 1 BFLIFERRRTINET,

W0591301:"-pic" option ignored (pic A7 a3 ZEELIEEE)

W0591301:"-pid" option ignored (pid 7L a3 ZEELIEEE)
INLDELEF, ECH+F4 TS VIS LT, pic, pid & T avhENZ LB -HHhEIhFET,

5.4 UTDA T arvzEREIELELE: [CIC++a2/3( F]
(a) -file_inline, -file_inline_path
BELTHLESZRTLEDELGYFET, KBFERELTIE. V—ARFRIZ#includeZ ik L TL 72
LY, C(CED)DHZEIE. BHRDBEEEZH Dmerge_filest FRATEEY,
(b) -enable_register
BELTLEAINET, BEODFEICLDIERI—FOEIEFIHY FEA,

55 CIC++Y—RLANITFNYTIZET HFEEIE [C/IC++a /1 F]
(1)-debugA 7L 3 VERELTH . RDTIZHLTIE. TNYHATIL—I RSV FDEREOLCRT Y
TETTELENTERWMEENHY FT,

- A—NILEHOEM G HEER (C++)
- RD &S GEEABDEEETT
#pragma inline_asm AMEE SN TULV\DEEEL,
JL— 73 (do3, whileX 7% E)M D tREY . MNDautoZE % #1-7% L BEI%L,
- )L—F(forx, while3X,doX) D Hl I & A A Z 11T TRk L =58 DO FIHR S &K URKEE S
QERAKRENADLOCRAZELTHAWRBIBEDA VD, DY F D42 FHOETEHRLENKTE
SINBGEENHYET,

5.6 Oxffffffff&EMz LI L a v ik s 25D EIEEE
(72T 35]

TEUT)Y—RPICRALEY L3 VAICKT . org G S EEL. section FIEHENLERHY . =
NONE N OXFIfFffff BEMTEEL TLSES. 72 JILEKICHET 5 — (00554098) AFEALELFT,
%)

.section SS,ROMDATA

.org Offfffffeh

Jbyte 1

Jbyte 2 ; OxFffffff

.section SS,ROMDATA

.org Offffffffh

byte 3; ; OxFFFfff

.end
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57 -form&-outputh 7> 3 U ERIFICHERT HIH5EDEEEE (U2 A]
Joha(rlink) (2, —formerel &-output=H AW T 7 A ILBEZHIZHEL-EE, HAT 7 ILBDILEF

NEEIN, Bl rel IZEEHEDY F9,

51) rlink —form=relocate —output=DefaultBuild¥lib_test. lib

HAT7A4IL% test. lib &I RELTAH test.rel IZHY FET,

58 _builtind® b5 F BB EHEAT AEENDEIEER

[C/IC++a /4 T]
include 7« L2 FYA® machine.h IZEBBDH S builtinhbihFEIBEHLEY—XI—KTES
LIzEE. RIS —ICRBIERHYET, 70— N—ODSBFEDILEMNETFHNINATLET DT,
EEHOY—RO—FIZFEBRLENTLEEL,

5.9 save acch\EXNii#pragma interruptis € S =B EI#E D

BEDIEEE [C/IC++aiNg T)
#pragma interrupt TIEE S =A% T. save_acc 7S5 MNEXN (-save_acc T 3 VIEERZEED)
HiHEE., £ —FARI TEEINSHREIHEZERBICHBTELNMEELAHY FT,

SEE) #pragma interrupt THEESN-BRICRSIKEEET A LIE., HELTHBY EEA.

5.10 -merge_filesnHIREIE
HARBESHZ50R L-BRE % -merge_files ZIEE L Ta 2/ (LT B & F0530800 AFELET S
HIPR=E1E

[FAESEH]

ROEHELTiHI-915E, F0530800 Ff=I& W0530811 LT Ha[EEMEAHY F,

(1) -merge_files FE7=I& -whole_program %##EL T3,

(2) 2 DULDA VU NEHFOERAKRENBERZDNIRELLTE Y, M OMEERIRDA ALK, 73
A AV REH A ZDOIABMBDONT DA VINEY HLREWNA VANEET S,

B (2 ITEETIEHERDVLTNMNT extern EEL, SBLTULS,
(3-1) (2) DA BEREBRNBELETDY—RIT7AILERNDY—RT 74,
(3-2) 2) DNAMBEHEELNBEETDIV—RIT7AIINERDY—RT 7LD, BEiE Fl-XREEN
AV IL—FENTVWEAY T T 7ML,

([=0 8¢ 3R]

ROVWTNADHISEREL TS,

(1) BEEHE 1) oA TP avEThLiEE LR,

(2) REEXH 2) I2B1T5 "MHL" ZEBATERT 5.
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