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Fr 1 R I G P KR

—. RIFHIGREERME

G R A O B BRI A AT, SRR T TR REE L ALl
APATE . K2 HOR S G R SR R TAT L, 1N T AT, AR R A A, SRS
TNy, BT TAT PEAEE P S R I T B A AR R I SC &R, BE S HE T e AR A R
FeHIRER 01, A0S R AT PEAI G P s SR AN e 2, e A ANER T R R, R PP R ] 152
PERE LR G AT R A IR G R XU

G AR W A2 J8 A — b 2 A5 R ARAE T 0 55 AR IR gl S0 XA i 2L, G SRR A I ) 25
PRI S, R 2 B IR BRI (g I 45 — FLIXRh > 5AZ B A B ARG, AR
WL S TARBORIF 2407 ) 8, SRR TAE R ) TS H A 2 5 41

1. HERR
a. UE4EdE Sk ECN4 . A TTRE, REHFRRAE Tabl, KA Lo P48 AN S KfTab
B (RACEASARI, HHSE XA , XAREPRRAENR T 8. fEkeil a4
] RS Dy fif vk, AT AE kel 1 = LI )5 HA= fithiEdit—Configuration..., 3
Configuration 1, fiihEditorkrZs, fEHHIC/C++ File: . ASM. Other Filest*' N, ik
Hiinsert spaces for tab: KIEHE, TabXfMHUHERIHA, XFEFZ tabBE AR 2 T4 I
M.
BOOL BufClr (UINT8 * dest, UINT32 size)
{
if (NULL ==dest || NULL==size)
{
return FALSE;
}
}
b. BKMEREF2TRPS, JEH N\ FSRIT.
uncrc=calcCRC16 (Packet. p, unlen) ;
if ((UINT8) uncrc != Packet. down_ser.mCrc[0] \
| | (UINT8) (uncrc>>8) != Packet. down_ser. mCrc[1])
{
BELL (ON) ;
}
c. HREMRMKSHEK, H2ITRBE.
void UARTSendAndRecv (UINT8 *ucSendBuf,
UINT8 ucSendLength,
UINT8 *ucRecvBuf,
UINT8 ucRecvLength)

d. if. do. while. switch. for. case. defaultZcEl=, Wn b RKFES .
if (bSendEnd)

{
BELL (ON) ;
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}

else

{

BELL (OFF) ;
}
//
for (i=0; i< ucRecvLength; i++)

{

ucRecvBuf[il=i;
}
//
switch(ucintStatus)

{

case USB_INT EP2_OUT:
{

USBCiEP2Send (USBMainBuf, ucrecvLen) ;
USBCiEP1Send (USBMainBuf, ucrecvLen) ;

}
break;

case USB_INT EP2 IN:
{

USBCiWriteSingleCmd (CMD_UNLOCK_USB) ;

2. B

a. WEARLER, B RN SN RERE,  DLORIEAERE SO —8E. AFAT

HI R ZE R -

TR MUERG . DfE, BILERAT . BRI R AME G 28 SO AT
R AR TR PSS, Rl e A 485 .
VTR AR 7 g AR PR AR AR &8, T EUTBAE AR K5 847, ANRITSAE R 7

b, BEHIVESCAF b ARG U], Bk, . * h3CfF

/sksksiekekeksiskekeskskekekskskekskokekkokekekskskekkokekekokskekeiokekekskekekskokeekokekekskokeksiokekekokskefokskekekokskekskskekskekkokskek

* SE I S+ T R A A

k

* 4. frequency. c

* A e /MR

O S PR B A I
* GG A: 2010. 3. 17

* A: 1.0

* a1
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F5 B B U 1 4 P XUk
ES
* T AR E 6B, Zad 5, ££200H7 50KHZ N 45 SLASUER, 2 75 /N T-0. 4%,
% 50KHZ LA b A5 A AT 2. 4k Wk B, m] DA &8 31 120KHZ, AL 3 A UE .

seksfkefeketokstokskskeksekeekseksoksokskskekskksokeeksekseksokstokstokskskekseksoksekokstokskokskskksoksoksokeksokskskeokskeoksek /
#include <xxxx.h>
void func (void)
{
}
c. PRECKMAZUHATIERE, BB iR, MASEL. RIAME. DhREvi].
/**************;{%Fﬁﬁ%&ﬁg)\ AT24C64,;'\: 4 ?:T-_,"*********************
YRR S P BRI TSRS AT24C64 F
WNEE > ¢
* LB T Ak HuhE-buf
* 2.5 \Z| AT24c64 [fHibtF-addh,addrl
* 3B ANF I #-count
*HASH:1 RAE R0 RAERY
***************************************************************/
bit write byte(unsigned char * buf,

unsigned char addrh,

unsigned char addrl,

unsigned char count)

d. A RAESERILIIAE, A5 O B Y Ja AL R [ A il BRI DI fE

volatile UINT8 _ ucSysMsg=SYS IDLE;

void SYSSetMsgPriority (void)

{

SYSMSG Msgt;//Ifa i F2AETH 8

UINT8 i;

}

e. FARNEE XAFEZN LiERE .

/% SYS MSG MAP #:~7—NVH Bt

FZHINAME: T W K 1) 44

FZBINUM_OF_MSG - 114 J 55 fr A %5

*/

#define SYS MSG MAP (NAME, NUM_OF MSG) do\
{\
DEFINE_MSG_NAME ((NAME) ) : \
UINT8 i;\
for (i=0;i< NUM_OF MSG;i++)\
{\
ININ_CUR_MSG (i) \
A\
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}while (0)

£, IR AR RN Bk
/x BRI Gh R Ak /
typedef struct _ PKT PARITY
{

UINTS m_ucHeadl; //E#B1

UINTS m_ucHead2; //E%B2

UINT8 m_ucOptCode; //#fERG

UINT8 m_ucDatalength; //$4EKE

UINT8 m_szDataBuf[16] ;//%if

UINT8 m ucParity; //ZF{ERK{E
}PKT PARITY;
g. AT B A ALERE . W IE —ATE AR B, SRR AL LA, RTE A4l (A
REZBAT, 5YFE A4 %805 WR, WUHERA MR € B EEEA) 4 L, A
BE S AEEA4L T

3. I IRRF

a. R4

Jiik SRR Ry 47% 4000 i 3 AR A6 AR B b N TR DA E A T R
[ ELfR” o

1 WP I 7 B 324 38 A% e Leng thotof A H ) 24 1) iy 4472 AunLength. ILAES H £ 5 H 2]
AR R,

AR N
char cLength
unsigned char ucLength
short int sLength
unsigned short int usLength
int nLength
unsigned int unLength
char * szBuf
unsigned char * uszBuf

volatile unsigned char __ucLength

T
> Jril AL LN iy 44
> SRR FRERE T a4 (Jg5E)
> S8 SCRIR 58 SO B RS R 44 s
> A (AR OB, B4 7 Bl A7 45 Bt %
> S uR AR int student_age;
> A JRy AR int StudentAge;
> % U H: #define STUDENT_NUM 10
> KA X:  typedef INTI6S int;

AN ERE F i)
b, A4 BV RS 1 FLLE T S50, 25 A 5 B
2 A .
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Count AJ 45 HCnt
Message T4%55E AMsg
Packet H4EE #yPkt
Temp W] 455 24 Tmp
SPIALHE B4, ZEAR:
SerialCommunication WJ4E5 ASrlComm // 53 I713H {548 &
SerialCommunicationStatus AJ4E5 ASrlCommStat //H B EIRESL &=
c. RAEMARREN A ST, A E LA A, 0 R 2
UARTPrintfStringForLCD,
DR A BATIHE AN T (7R 22 U5 S rh s 2 FH 21, 20 kAR T 28 B X AN A2 T R 0 114
R o JRAR f Al A NSO R Y S e B i 44 v L. e — L6, (HONRE KK,
B A PR A, RA—AM5h: His § .« k BAERREZ AT LA .
d. HFgmie o msctik, D20 2 Yar SRR, B abgu i = A ph s
Bl IAEUART Interface. h SK3CHE, 200 LA R N4

#ifndef  UARTINTERFACE H

#define _ UARTINTERFACE H

extern void UARTPrintfString (CONST INT8% str);

extern void UARTSendNBytes (UINT8 *ucSendBytes, UINT8 ucLen) ;

""" // EAt S E 7 B AR

#endif
e. ZE L PUEPFE A AR IRRT A FK, Al ebEp 2. mpim],
£ A RRIE] R DX )22 2010 2 DL o A3 B R A 44 PR B R I — AN G ) Bt R AR AR A R
TP S R e 27 W & i R N S o o pl WA 711 P 2 i 5 S = B N N P KR PR 7S
VI g L W, el CBeED RN (L /NE)D L 0 F10. 2 FIZL 5 RIS, B n
h.

4. RIEAMEARER
a. NEGwMERREIIRERIENX;
Bl an -

i=a>b&c<d& c+f<=g+h; //BEREAITFER

b. NEFZHRIRARER;

it
d=(a=b+c¢c) +r ; [/ NARGR PRASTE
a=b+c;
d=a+r;

c. MR THREHRTLE L, AESHEREXBRIERT, B0 HRARRES.
s

if(a | b & a & ¢) / /AN LI A%

if((a | b) & (a & ¢)) // B XA

ER: AF R E e e TRREHE, LEMT —/#n LEs.
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d if &H

d.a MRBESFEILE

ANAPE A IR A R H 2 5 TRUE. FALSE sk 1. 0 34T ER%S .

MR AT JRISTI 8 X, Al M GO WFALSE) , ATATAEZAG B & X HTRUE) .
TRUE B 5T 55 /e A A 384T G — (1ArHE . Bl tnVisual C++ B4 TRUE %€ M1, 1fiVisual Basic
MPETRUE & A1,

Bl AR R R T A lag, B ERE LR MRAELL EAWT:

if (flag) // FKontlagh EINH AL 5
if (!flag) [/ ZReontlag B 2 A

HE W RS T A R XA, .
if (flag == TRUE)
if (flag==1)
if (flag == FALSE)
if (flag == 0)
d. b BB H5REHE
I YR A B e=="il ) = i S0
Bi: s AR S value, B HFERFIFRMELE EAJUWTT:
if (value == 0)
if (value != 0)
ANRT RS A1 7R AR F 1R KUK 1T 55 i
if (value) /) i NG value JEARAR R
if (!value)
ANEETG: AR KA IR ERT “=7 I E LA SRR “==" Hid, XA
IBaNE, NS, i H P as A EIX R G I E SR 0 R T o B SR A
B, — PR FE R IR ST, AE BB N O BB AR BE ;) —Fh ik LR g i
AT

if (NULL = = p)
{
}
AR AR PG AP AR EHT?

IR
HAKNIFT o T EE if (p == NULL) 25 if (p = NULL), i1 H = 3p AINULL 7
{5, PEAIAH if (p= NULL) J2A7EM, (H24TRH if (NULL = p) 24 iR, IANULLANGE
WA . PTLL, PR OIS 3 ) W e M AR S 2 15 S5 BE AN EOAH AR I, R IX RS I
if (2==flag)

do BAERSBMELR

AR AR == s = S ERTECF L.
THTERE, Libfloat Hktdouble FAANE, HAPRIEI. FFLh 5t SEREGAFIT 128
B R, BEGEERAL R~ R < TER
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BT AR T %, N2k

if (x == 0.0) // B RRRIN LR
AN

if ((x>=—EPSINON) && (x<=EPSINON)) //EPSINON /&¥ /i

5. Z=Ti

a. LU (0 [ B AR P el i B TR NS DU 2 B i H #define iE S, {H 27T R 20E
SRR 4, DR 2645 5 A ] /b,

b. ANEEE DA SR LS s A, R AT B2 bR A RS AR A (FR AL SO FH printf 28 [ 14 bR £
1, (R —RKLZE, HAMHREL).

c. MEIBEAMIICEATT T, WAHERCER, IfESMs, THOAZLAERG A S
AR .

d. NEABRA TR, switchpA € EdefautiX M1 32— KALBI I JIERL 7 03 9%
it s default, 3 HB7 1EFE 8 47 1 A b BRI = AN E) o

e. PRER S HOMIR [P B AT 1R 1 de i void

f. —LUHEORI RS 2 SR N % El code 2 LL 1T RAM.

g MEIP9semita % beode® Ddata, H B ALAAHER A HE .

h. el R O B B eR B0 IR) 1R 35 U1

i S ENRE, AR R, WIRGEE ST, (F5 s (RIP. VERE) ST
X I ALRS

jo TEZEPEAA, BB ST R e N 2

k. SEAE A S RIRT TR A), SRR EE ) BT AR A A B

l. RFIBITZH], TR A5 JKISATIEE, Bk REVIMHA AR =45 .

m. Zi SN IN B BRI OR A, JE A, Bt TR AR A I R A R
%o
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Fo YUY

RS G R

RLE— AT N A A ST 2RI TRRR, RS IR AN A T R LRI
/N 525 TAAE, —R5ERIH , KBRS % B RT3 TR . R mlgE
JUR B TTIE B BoRiX e, AN, Rt %k 3 QX — PR 5 M,
MR, B O BER A . S, N BRSO ST RIS s IR R RS
3 H AKHATA G IR AFIX LI & B R P L R R AL . BEERAGIUFAL R IR 2 1, A
ARAE T2 T, el B TR IR, AR TP, e ke v el stk
AT A

W2 B AR AN Q] B g R, TES e 17 B 5y 2%, 1T H R 220 R PR S5 AT
AR

AR SO HE RMEVE— TR BRI R I, S b U # 386 ) ke il et
BRI G FE I A D

BRI A% R LA A -

(1) BEHRRE—AN ¢ SUHFER—AN h STEFIEE G S0 () Ol TaZsds: 11 (10 75 B

X MRS T REERAL R SN 5 V20 S 0 o — AN DhRE AR (1) AR B 5 B— A, e SUA,
ARG FEAZAS R (19485 11 BR BORCAE . haC b, 2849 - B R B8 s, I AR AT RE 'S — AN
m IRERE, DLSEILTAF . DO RTEMEIIILEE, 1440 0 led device. ¢, IZBERIF. UMK

NEIYNCTRS

/

* R BB
E3

* 3 B 1cd device. c

* 9 5 AN: /M

* i B WEBTESEIIELR, REFR. W NEGKSEHED
* ZR'5IHAE]: 2009. 07. 03
* IR A:1.2

#include ...

// e XTE
unsigned char flag; // AR
static unsigned char value; //&R%E

/ /€ SCRR AL

/X REBRE—A R, RBIRENEA, REABEREORA, Ll A Elstatic BT
Bt

/ LERTFIEF /

static void delay (uint us) //delay time

{}

/XA E A R f, B AR PR A

/ BY-RER
** ThRE: MLCDENFRF

*k Z¥(: dat_comm NIGAKEEIE, HOEAKEIRS

1/8




RT Embedded http://www.kontronn.com
Fo YUY

content N ENHIEFEHIES

void wr lcd (uchar dat comm, uchar content)
{}

/ END Files /
H: A REHXBEAN R, F— AN ENREERGERERA, B2, BR_RHEER
TER. AT EL, A IHFEE S H Rk

ChICHE s B 1 A B, MLCDE N FAFEREL: wr led (uchar
dat comm, uchar content) it & — & BREL, USRS, B4 . h3CHF gk 2b 40
WX SRS WA AN R (- extrun CBESEMR) L 53— ANLEI BR%L: void delay (uint
us) FUBTEAB A AR B, Hstatic Rt B , B S R ATHERE). ot
.

IR R

BARIKBIREER Sk

* ¥ O

* 3 f#: 1cd device.h
* 9 5 AN: /M

* ZR'5HE: 2010.07. 03

* JR  A:1.0

kkk/

//ERERTE

extern unsigned char value;

//FE B A Rk

extern void wr_lcd (uchar dat_comm, uchar content) ; //TAILCDE NFRF

/ END Files /
RHAER=A:

1. fFkeil ZmiE#EH, externiXNMREFENHEAFH, FiFtASME, BEFEIT
RIF, EARIEF AL EmFESEt. BARMNLE, FlRFHRENRTE.

2. . cXHFHHRBRAAHEEIERANASHITE. KU, GARHER R static
void delay (uint us) B HBRAE. h3CHH O RFEMTER L), R HBEBEIUWRAAN LA E,
SEZfr ERIEAAR T B (staticRB FRIPREIER) .

3 ERANBE—REMNSS”;”, EEAD RSB B IXA TR H iSRS
error C132: 'xxxx': not in formal parameter list, XAERHSER hR R
BB JE > T 435 &l

BN B 75 EAELCDSE it L ed_menu. e S IK S R 1 cd_device. cHF) Bk
#¥ivoid wr _lcd (uchar dat comm, uchar content), HFF{ELCDSZHAEER K 1cd menu. ¢ f4H?
DI b IR SRR 1) S S Led_device. hBA].
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FA B GIRE

B SEHAER

p'a {8 1lcd menu. c

&5 AN M

Bt B: LCDSEHAEER, BmBLT2B6HKER, HHEMATLK.
4%’ HEl: 2010. 07. 03

* FR Z~:1.0

* ¥ X X ¥ ¥

/

#include “lcd device.h //AEWBWINTERLICH, 2B IR, U A
//1cd_device. WP ERIRE, FHABSEKIEFENER
//ZZR (EERE) .

// A HLCDE N FRF R %
wr_led (0x01, 0x30) ;

/IR RARRIRE

value=0xff;

(2) FAHAR ALy e R H A AN e O B i 7. h e Blextern SCBET A
Uig

AU L1 7 AT AREIL, BSR4 IR R FH FR) &1 0 o HORD 4 AR
HE. h PG Mlextern KB, FI0E Sl N AR RASE ] R
L) —AAE R CRX T3 ) S 2R R MIOE, W1 AR E A A Y 5 B A T
AR e A SEEIL R, R B0 B AR IR B, A5 o E T A E e 7 L ex tern KB
Al e BRI A S valueite — MR, AR MR AT XA A, RHE ]
AR, TR R, S5 #include “led device. h” HBIW],

o — R BB ) 4 JR AR R ) 7ok A T RN U ERAE R GEuCOS-TT, XAMERAE RGTAb AT
AR R TVE LCEUR R, B LCEE LB, (R 2 2 IR TG ST, 3&AN 50 A HIAE Sk 3
e SL— ke JTiER:

FE5E I 4 JR A (uCOS—TLIG AT 48 )R AL i AE—A h3CHF D 1. hek sefrp

#ifdef xxx_GLOBALS
#define xxx_EXT
#else
#define xxx_EXT extern
#endif
H SRR A SR AR BRI T xxx _EXTIIRTZR . xxx ARRMEER 4 .
B COCA AT LR E X
#define xxx_GLOBALS
#include "includes.h"
MR AL COCARIT, e Rk Ixx_EXT (FEAHN. HICAEhf DLRED A7, (2K
XxX_GLOBALS L4852 o it LA PE s 2n AN 42 JR AL 5 0 e A AE 25 IR], T 24 g e b B
fih.C SCAER, xxx_GLOBAL®A & X, xxx_EXT #5¢ X hextern, IXFEH - atn] LLEFH 4k
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Fo YUY

RS T BN, FTRLZ WuC/OS_ILH, H B AS LL R i e

#ifdef OS_GLOBALS
#define OS_EXT
#else
#define OS_EXT extern
#endif
OS_EXT INT32U OSldleCtr;
OS_EXT INT32U OSldleCtrRun;
OS_EXT INT32U OSldleCtrMax;

[AlfF, uCOS_ILH LR iE X:
#define OS_GLOBALS
#include “includes.h”

SR FIUCOS_IIC I, A SO A e R, DOS_EXT i b .
INT32U OSldleCtr;
INT32U OSldleCtrRun;
INT32U OSldleCtrMax;

XA P A L o XL R AR U/ E N AT e g PR AL B HAB.C SO, SKkaT
BT W R IEE T, I OS_GLOBALY A i X, FrLAOS_EXT #isE X hextern.

extern INT32U OSldleCtr;
extern INT32U OSlIdleCtrRun;
extern INT32U OSldleCtrMax;

FEIXMOCR . AP AENAEE, AT CICPFER T DI A IR S i, IR PRI At L
fE HICAE A E X —UOR AT A T
(3) AP R ER AR AR TR AR ¢ Uk hstatic S8,

XAJE B YA T O FstaticlMIfE . Staticit— MY E T T, fhfext skl
AR Al — 223, T o] DRI —28{5 B beln EBI/ELCDIRBNAEER. o SCA i ST SE iy
Mi#istatic void delay (uint us), XANEREGE UstaticBii, —J7 e Me T RE0k1E
G H R AR, 7 s MEIRIXFEIE B R EA S A B
o FHTPEGI U FIXARBEAER, EC ST, XY static =AW EMMEH:

L AERREA, N WA A R A A1 o A3 A P I e v i HAE AR

2. {ERERN (HAERREUARSN) DR BT i A2 B mT DU S A T P R 5 1)

(EABEHRIIANLE B . &8 — DAH 42 )R 22

s

il

3 AERTHE P, — AN B A AR I eR B I — BT Y LS e O . TR, IX

A BRI B S P B e (P AT R A b Y T P A T
RIS LA R 2 PR, B J — MME TR 25 rh 2 2 I ZE iR %k (static void

delay (uint us)) , AHuALERECEATH MU HI1EI

(4)  FRIEAELE. h e R !
W[ ARy, BT e S AW IR, (HIRAAA ST 2 NSTE. ke AR S .
oA — T ARG
/*modulel. h*/
int a = 5; /* 7EEEER] B h U E Xint a */
/*modulel . c*/
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#include “modulel.h” /* FEHEER1 WAL . h S0l */

/*module?2 . c*/
#include “modulel.h” /* FEHEth2 WA &Rl . h S0 */

/*module3 . c#*/
#include “modulel.h” /* ZEREER3 WAL #9.h SCF */
DA BRI S SR e L. 20 3 e T BRI A e, a AN E] IR ER b 6 AN ] 1)
HEoe, XA EMRATEXAE T IEFI L
(AT
/*modulel. h*/
extern int a; /* FEAEIR] B h SCHEHFEBHint a %/

/*modulel .c#*/
#include “modulel.h” /* FEHiER1 SR #).h ST */
int a = 5; /* 7EREER] B, ¢ U E Xint a */

/*module?2 . c*/
#include “modulel.h” /* FEHEEh2 WA &kl . h S0 */

/*module3d . c*/
#include “modulel.h” /* FEME¥R3 s EHERL . h S0 */
XFEQURRE L. 20 3 #fFa KOS, XN B NG,

T
—MRAXRFHF ARG GEELME, AR B

(1) MEFORENREER, Tl e B X B — MR
(2) BAFDhReRite, FORLBR R > W R A e A R EOKR
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NI keil C G i as B, P PRI FE K 2 R

NHERAME =R, 7 A, SEED ERP RS CENTZ AR AD .

FEFF IR B T s «

F R :main.c

T FESE P I UA A, B T B S d ) LD o — VA ETHRTZN
I I “ I I ﬂ
TFHL &k %ol A W AT O R B
17 it J¥:mea_fre.c :counter.c J¥:uart_.c J¥:menu.c
J¥:eepram.c K H e I A% R 157 S HLH
AFE NC IK3h Jneb A A W R JET
EEPROM 25
v
v v

2L MR key.c:
FEE LT BRI FE. AR ARIARIThRe

FERTE R R4 11

WK 8)): LCD_device
R BRNTE F

Ry 32 EERER AN D REfR A

—. IKZIKE)
1. ZTANEEEL R P I 2T AN B A T IR o 2D AN E I 28 0 RIS Ik 0, L
SEILLT A M R B B U0 o SUAME e ST AN, i B R
LBl A FRRIA AR .

2. LCD Widh i n: R 20E T LeD BorfF R, LCD W h B R IR AL R BT

KA ASCI AP e 2z 1 . AT A B AT oRIUT, AT EALE IR ASCIL Y, 18

CIRY Y TN T T AN <3
L DRek bR

1. LCD SRR SRR ] LU AHIAZ LN (8 o). A3 R IS S 2]
BIRPESE RAM /NIRRT, BRI — 20 A 2 I AE 4 711K RAM. SR REY 3

BTSSRI R R BT, LCD sk HT .
2. VSRR SZEN 65536 LN IR N, Wi, . B, HHVERIS IR, wiHk

AR, LCD BoR R LR BRI, RN AR UGS AR 2 . 0 T AR

6/8
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FA B GIRE

SR 7 5, BREUCN R LCD BoR AR BRECAER” ERIER.
3. TFHLRECCAZFE BT 1C B4k 1) EEPROM HHAT IS, S LRI S,
FEIFHLIRELS N EEPROM.
4. 3 AR Pk N AR 5, 5 B ) F i A5 45 “Hello Word 7, RIRSL
24 (LLFRFMIEAE R ). Ga'S SRR 10 B A& R T RERE J5 14 1v) FLJ A1 715
A, TR, B YR, A R A e A 1
5. Sl s S R E I A% 1, AT AN 1, 5B 5~20KHZ A IR E

=. TEF
TR 58 AT IRTAA A, LCD SR o, M AUBRE AR o MR 0 e B S B S B

1HT LFE,
2 ik File—New (i fdibebbllbs: B, B A0k,

3.7 File—save (sl itttz W), fegemabmscrs, A4 IEHs

LCD_device.c GGAIKENMEERL: LCD_device, ffitWlznil s FATAIERIL D, mdiffiie.
FEZSCR A 95 LCD SXENFEF? .

4. fiili File—New (R fiidibettibs: ), FBE A0,

5. Al File—save (Bk# fiibttblEbs: B, aepam cry, 750145 ms

LCD_device.h G IKBIABER IS SO, BB 4 A 4 JR AR AR HLE SO e sidiffig o £E
OO R P A R AR AR L R . DA OB IR R ORI T

i hfisE — WEision3

File Edit ¥iew Project Debug Flash Peripherals ITools SVCS Window Help

E=2=R- = ) m @ @ 3 a[BE e
AL ,g\|Talget1 jﬁ &=

Project Workspace x
+-371 Target 1

=]
EE==nE

:\Documents and Settings\Ad. ..

#define uint unsigned int
03| S Sa-aliddg—— =T #define uchar unsigned char
#define =l Ox&0

05 | woid wr_lecd (uchar dat_comm, uchar content); #define x2 0x85

0g #define ¥ Ox&0 e
07|/ gk i #define comm 0

08 | void init_led (void); #define dat 1

03

10| F* BREE S arnnrnnenee s LODE TR ST IR A - B R LU T A mT Il
11 | waid lat_disp (uchar datal,uchar da‘ta?) /{#define FULLSHOW SMEHE e BT, MEViEa
12 /¢ #define TOPHALFSHOW JemEHE BB ER, N E NS
13 | /e NeE N e et S x/ #define SHOW A B E S TR T e
14 | void chn_disp_top fuchar code *chnm); /i#define HIGHLIGHILINE //WE1, 71,2, HIR B Ry J
15 /f#define LOVERHALFING  //METHREREMR, I F Uiz
16 | S ¢ RERIFSFF————— //#define ANYHIGHLIGHT JAMEEEMERB, NE A
17 | woid chn_disp_full (uchar code #chn) s

18

19 | S 1= T &R FEFF-————— /{=bit cs F

= F0°0; /H'iﬂ?ﬁ L:?E‘/%‘Hiﬁg IE - E oL ART

zbit std = F2°7,//H: h=1
shit sclk = P2°6,;//| Ti‘”ﬁ
0°3;
0°d;

22 | S HEEEE T ILFHFF - /fshit psb =P AEERA =80, EAERLSI
23 | woid chn_anydisp{uchar #chnl, uchar linel, uchar Jisbit rst =P /fReset Signal REFEZ  FEFE(
24

25 | Sh————————— »EgEER-—————————— */ uchar const r_line[4]= {0x&0, (90, D=8, 0x098] ;

26 | wvoid focus_showiuchar line) :

27

28 S LAt TREF /

/
29 | /M datal=0=fT, dat a2=0xffAt, 70, y04b R B BT 16x
30 | woid con_disp (uchar x0,uchar w0, uchar x1,uchar

BT S FEER wf T
4 3
N EREEIEE e

statlc void delay {uint us) Afdelay time

332 L while (us—-): -
»

x

Al
-
[T+ \Buitd i Cormmand } Find in Fies [ || 4 | » ’_‘

Simulation L:30 C:8

Output i
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Fo YUY

U, WIS e, R DU IX AR 1
6. B LI IR 2~s, & X LLAMEERREER: key.c 55 key.h
SEHAEER: menu.c 5 menu.h
H RS, vart_.c 5 uart.h
T2 counter.c 55 counter.h
BRI A P :mea_fre.c 15 mea_fre.h
TEHLIRE LB . eepram.c 55 eepram.h
7.HE UL EIE 2~3, & X EFEF main.c
I RN T B TR

ki/hFERE — Wisiond

File Edit ¥iew Project Debug Flash Peripherals Tools 3VCS Window Help

LEHE BB & = Y TV B & q@BE 0 e

g’QITarget 1 j & =
Teroject Workspace.. - x| (B e
Target | 2 C:\Documents. . L|L|L| & C:\Documents. . L|L|L‘ 2C: \Documents L|@L|
&4 Source Group 1 01El#includedres52. h 01 =i#include{reg52. hy WS AT[A: 201003, 17
o [E . include evice. include” cpu, * '
#] STARTUP. A51 02 | #include"LCD_d N 2 | //#inolude” opu. b )ﬁ F: 10
- [#] counter_.c 03 | #include"kev. " #include"LCD dewice.h”
[ sepran, - #include “menus h”
2 pram. #include “key. h”
H] key. c . 06 #include "SysFunction.h” #1nclude<reg52 hx
*] LCD_dewice. c U? ./'/N##N#ﬁ###ﬂfﬂq—ﬁ»% S - #include “eepram. h” #include” eepram. h"”
*] mea_fre.c o HiwaT i dnT (T Arerd me 1Y
j menu. c b 4 kel
- =j uart_.c ==
) regsZ.h : : | :\Documents. . l_|L|L‘ :\Document s. . . gEH&|
- [a] led_dewice 001 S#include” mer, h° #include” key. h"
cpu. h 002 | #include”menu_res. h” #define uint unsigned int #include SysFunc:tlon h
[ key.h 003 #include"key. h" #define uchar unsigned char #irclude”LCD_dewice. b
E[jh 004 #define x1 a0 uchar operl [4][2]://={[0x20, 02
s 005 #define x2 T R A B B
/] TEERL R o | SAREEEEN IZ 0T #define ¥ uchar code coun_showl []=1{0xc?
B lcd_dewice 007 | unsigned char MenuDisPlayUpd: » #define comm U uchar code coun_showZ[]=1{" 'lﬁlf
B Cpu.h nno 5 A-F3 At mrmlemae A mmesen mlemaed T D
B mera h / - i
key. h S —— ——
aysfunctio :\Documents. . | o :\Documents. . . £|EH£|
- [w) intrins.h 001=l#include "mea_fre. h” R E BT : = o
eepram. b 002 | #include”LCD_dewice. h”
w— 003 | #include”key. h”
. 2 004 | #include<regh2. h>
EEFHAN 005
73] Ok 006 | bit imt_flag=0; //7E 6735 17 B4
B3 d ch t k=0
BRI ChEDE T T
< | [

7 E Q%R | Eurdei (B0 i (B eepranc B neafrec | nec | couterc

*|linking... I's
» . L= =
Program Slze:xuata=0 code=5114 EERMH{]E .1151%@?1
% wFEEE" - 0 Error(s], O Warning(s). l 5 ARAR{R i i firpey
S]] Build j Command ) Find in Files IEN |»

[ |Simulation [ L:1 Gl

SER 1~7 ARG, AN R S B G g B T, X R I AN S
**%* WARNING L1: UNRESOLVED EXTERNAL SYMBOL
**%* WARNING L2: REFERENCE MADE TO UNRESOLVED EXTERNAL
R AR PR g B U T AR PR, A EAA TS TR 2
fift e J¥2:: #E Project Workspace HEF, #5+li Source group 1 30432, #%£F% Add Files to Group
‘Source Group 17, FEFAH [P TEHE RS IR K .c STEFRITAT
TEAR AR A LI, Fethont i iy AN A o 58 Sk 2y o TR BRIE AR5, AR
— RBER U AT B, ARRRUGR R, ARESE IR, PUCE. SR, Y e
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C HIRSHECHE T

= AR O T

1.staticegit #

XA KRBT RT AT R R, RIS K.
T static KRB TURN THE, 50T EERARECRE P I ALK
PRUECHE Sy — FL 1 R A HB I 2L ke

1) IESCB ——CPUBATIIHLER AR 28800, WAL IRIRET . — MR RA R ]
B, RN T PNER i RSN A A S R4

2) Yt Be (BB —— R T T ME 4 RACE, fPHEX L,

3) AAUGAEAEE (bssBD ——AERE P RA WL I a2 A WK LB A 4G4
M0,
EE: AR i s 8Bt

4) Me——HKI71: AT R, B hACE DU RRK R B0 I BT s 2 AR A7 A5 S
CR[FIahE; FABEED o IXAMRICHE, W H A B2y ) B2 48 V0 T3 MG L Tl A2 DA i
W,

5) HE——ZhEAHE T .

ERAACHE S 4T, e = MEM:
fER—: TEREE, — M HAHSHRBEX —REB AT R P EFHEARZE.
REE SCRIAR AR O Jay B S A AEJR AR 2 B _EocB static, JAfAC S migoe X
R A RS e LI R B 7 R B N e SR AR . B T RAURT
Hb, BAMIE KRB T, BOAAGE )RR . NS
void testl (void)
{
unsigned char a;
static unsigned char b;

att;
b+;
}
FERXAMI T, AR Rart Rl R, ARbARHTSLE. R U T RS ZEDK
FEfk: fERBUk, — MBS AR R (W2 RS s Xk 8o i I 7%
YRR AR . XA A S ? B S P H EIR R test ]
void main (void)

{

testl () ;
testl () ;

}
R AERE PR oK, B aMbIfE, IR AL, a=1, b=2. BAMHNE, FUiHHtest]
PR, JRIFRAZ B a oy FUBT WAL 0x00; ARG AT ar+; 1 el A A2 B Ae b A b 20
YEFF AL
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C HIRSHECHE T

A5 ) P AR T RAGE v A B BBl R T

PRGN R R, JFBOstaticA, Ry AMACRE, SRR AR UCHE P
A T AT 400 25 v B8 M T R S 1 0k, R 3 A At 1 B R AT
SRR, TR BT R A AR IR 77 WV, 7 CA M T2 0 A BER 2 e TR o AR
T

void count () ;

int main()
{
int i;
for (i = 1; i <= 3; i++)
{
count () ;
{
return 0;
}
void count ()
{

static num = 0;
numt++;

printf(” I have been called %d”, num, “times\n”) ;

}

LTI EL T TP

I have been called 1 times
I have been called 2 times

I have been called 3 times

B MR SR AR, EEE R

D WNAEPRIAE: A

2) Wil : REHIIHALI 4 R AT R ey A SRt o0 CA BT R AR,
FrRAR A R TR 1)

3) AR, A HIATS A R A I, 40 SO 1 R B T PR A AR IR, A B
ZHAH

TE: Hstatic HIRGBR AR AR, EHicE TR R KAAHALE, AESKIHH
FETRBCA F A X o (HE SR i A AR BT I i, BT RS, T2 sk 5k v
FENAEAT, BEIRPER, AALBATARE R AT 7 17 -

ER=: RN (EEREESN) , — DY A ER S KRR T AR A T H R
i, EARSRISMLEREVIH. BRI EMKEREE.

IRFEE AR MR 42 )i A R AR A AR N EORHE Fstatic, 4xJa At
W SURA AR AR . gt LIRS IR Y (IHAE BB SR) F]
(K S
S A RS AR R AT Ak
SONSYPIASCAEITII R, BEG R DAHR R AR
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C HIRSHECHE T

<OHABSTAF AT LU I R 42 T3S, AR AR
SRR MR, TERAE I n] DURR S A AL B AT LA
D WAFR AL E: SR (RSP X AR BN RE s AT IR A AE D

2) Witk REYIHILI 4 iSRS yF ARt 0 CHSIN SRR
(K, BRARfhA wos gIa 1)

3) MEHIE: AR AT AL WA I SO 2 AN AN T I o HERF I E SCZ AT R 2]
ARG RR.
HstaticHER B4 RARR IR, ERitha T 4R B i1 e AR SO 2 A2
AT 5 AHRERA SR E AT R, ISR A X T

ER=: RN, —MFEIAFHFSHRER T —RRANTEREORAH.
B2, XA B B BRI 7E 7 B B AR 0 A i vis [ P9 A6

SRR E SRR B 30 T A R KL AE R R ISR A N EOGHE Fstatic, PEUIBOE
SOB A PR PREIR 5 SR W ERIAE D0 T Kexternff), {EHS pR AU AE 7 ALK SC
PRl L, AR SRR
58 S A PRI A AL
<1 HAbSTAEr AT LUE SCH T 44 5 IR 8. AN AR R
2> WAREARERI BT . B8 DA RR L

X He— E A AR AN R A AL, O TR AT E B BRI AL,
RIEERE, AA RS AN eR B e gn NAL AR 22 A7 Y045 6L, REL AR AN ek i) 11 IV
Fl o AECH RS SRR A S A FAAT AN 2 LB/ R S50 Sl A A U 4 SRl / e 211
PR, IX N S T A AL/ e R L

AUl ARG VIR, EPRMECTE S T, A& UL LR LS

auto. register. externflistatic

XA B S A AR S ARG 0

autofllregistert N [ 17 ] BAT B BIA7 it I 178 5 70 10E N BH A0 0 PR R P B vl s
S, AR PRSI ALY, 1B H AR P RS
KEEFexternMistaticHIRUEIIIATEFASAFE AL S F B 28 H static s IR Ja kAL & A
HHSEMFEE (static storage duration) , EYERATEHE (static extent) o HARAH
ELAE R R 2 T OR824 7 B T R AT R L SRS P o s S S 0] 5 41
TR HAT B2 G 1 75 B AR I o kv 4R 4k o

2. const HEF

constoCHE T & MEFH T T & H I BIH T . S Y -const [ A& 4 45 130K
RIS NAGISARH A B R, SLbs L, AU —ANSEOH RN T &5 UF T XA S H0
N H o Tl g A ds— 285 B, A8 H 8 econst VFRE ™A B KBRS, &
P A DG -const ] DA Z R4 AR F SR M ORI LEAN A5 B O 1S4 B ik H e
AR E . 52, XA ] ELg b bug i) H B
RN PEff constC BT, VRS IAIIE :
a. constR B B M AL & v] LA A H B @ v, (e RRI5 S H .
const int i=5;
int j=0;
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C NG CHET

i=j; /AR, REmIFEIR, FhH AR
j=i; &

b. constoCHE FAEM 1) AL S AE 75 BN 2T RIS ARTS

constinti=5; /&
constintj;  /HE¥E:, FBRFEIR

c. Hconsti® B AR 7 BARIE N T 2 Bl ), AR n] DUGRIESR Y 224> . constiR ] /& M
CH+ARLAEKM), B i Rdefinekm U it 7EIHMARGRAERT) e, WA —A
W, A FH A P 2

#define Pl 3.14159
G AR AEM AT P, #B2l PiAL 2% ) 3.14159%54% . Zw i as AXIPIHEAT ARG &,
AR U T DAASSZ BRI B 7 I R R AR, A R AN, AR W] e AR 5| N R,
XA AR I . iy e, FATTEA A RIPIR L CEPARE [ PURISIRET NG .
constif I, FUECAF AR T Fad o).

d. ChrifErhr, constiE 1) H &2 AR 1.

e. WA A NIEAME X, TA ORI THAA W, e #2E X
— AR PR RS, B4 G Y -constZ LR * 7 JETH.

char *const cp; /[FREFAN AT A, AHFR ) 1R P9 258 0T DA
char const *pcl; /RS LASCA, (HE5 [ F) N A A REAL
const char *pc2; //[F] L CJE AN 75 B2 25 F 1)

f. ¥ EUL NS HEW] Jyconst,  DAFRWIE XA S EANAE A T RCRI IR, A2
AR TR H eR B BRSSO G AL

Z ¥ constiti i H T2 HCO FREF T T FH IS DL, H L REE I A\ S5 A N SHCR I “E
R385, BT RECK B RGN AR R T 2 A2, ZSBEARATERY, Prid
AHconsti&tfi. 41

void funO(const int*a);

void funl(const int & a);

R BRI A, AR S AR dh Ak consts &, IAE BBUA T, 428 constFT & i
HorATE B, WEZ Rconstint* a, WA REX AL 1L E R FRET BT dia ) (1) N BT 008,
40 T RRE s A A 2% WIS hconst int & a,  MIASAERHAL 3k K (1K) 5 6 53047 24
B, R T IRAT R JE .

g. B BORMIE, FTLAHIEA B SORIEME . (FEIRASRCH —AH, TZAT
C++)

h. constil T FALBE 2% E A R g, I HEEft T RUF R A g A2 4
PE, R Rl R HL T ST BRI F constaf FAT T i A2 A 1R KM B, Ardeie: f-%fconstf T
P ATBLIN

BJa, AN PR HECEE BRI, AT 102 A8 FH const ) #L3i .

1 2F B ¥ Dk %L: char *strcpy (char *strDest, const char *strSrc)

2RI AT K L int strlen (const char *str) ;

3. volatilexf %

—ANE Sy volatile AR R UK AR RE S HORAEAN B AR, IXFE, At i
BOXAAZEHE T o Kl aliad, Poptas e i 200 A2 5 I A 2R YR /v Lo it B 152U
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C NG CHET

AR, AN ORAFAEZF A7 LA 25
H T U7 17 25 A7 (RS SR I RAM, - T DAZi P & — B2 AR D AF U MBRAMIRIAR A - EE
P

static int i=0;

int main(void)

{
while (1)
{
if (i)
dosomething();
}
}

[* Interrupt service routine. */
void ISR_2(void)
{
i=1;
}

PR A A ISR 29 B, Emain4Hif fldosomething e %, HZE, HT
G 12 A W AEmain R B T A B 0, DRI AT RE I BT O B 25 A S I s R
A e B IR WS LA FH XA B A FL TR ) “TRI AR, Bl dosomething ki th AN 2 45 1 FH .

W AR A BN _Lvolatile B4, )4 PR UE XS AR BB S B A S BAAL G A
17 o Bef Pt Az an Ui ]

— ik, volatile HAE 4 R ) JLANHE Ty -
1. TR S R A A8 A L R R 11 A% B T ZE vl attile s
2. ZATSIEE N SAT S5 M1 hR S N iZ Ivolatile s

3. AEAH R WS A 1 25 A7 %10 B involatile i B, DR A BE OB 111525 41 AT BEAT AN A 73
X
AfEfSvolatile A AR 2 R ICHE, IX 2 X 73 ClE 5 AR A N CHE R T AN B A
#. Asmifvolatile 1 H ZL:, TR 2849 43 BT
A —:

int a,b,c;

/FEHR1/O %5 [R] Ox LOO¥H I Fy P 2%

a=inword(0x100);

b=a;

a=inword(0x100)
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C NG CHET

c=a;
AVt
volatile int a;
int a,b,c;
/FEHR1/O %5 [R] Ox LOO¥H I F P 2%
a=inword(0x100);
b=a;
a=inword(0x100)
c=a;
53R AR — 2 Bl K 22 B P AL A T AR :
a=inword(0x100)
b=a;
c=a;
XN 95 3 1 H IS, 22 /O 7% (1] 0x 1003 R S 4, 45 2 19 nvolatile, 5 A%
TR IIEE A A A AL AT AT AU
M LTk volatile SR 7 i 23 BEAR S B AR D0A L B2 1 AR CRAE T REFP IR IERA PE, BT A
FEIE A I Hh 7 A FH OG- volatile ;2 1142 56 4 R T G 1 17

4.struct5typedef a4t s

DN NKBLCICHRR P I, U HO6 struct (A8 F B DU FRAT T3k T LIK Fo4 5 35 11
HFRAIIAT VMY . A — /N KB WCICH+ETT, b BN R — S8 (H 2 KR TR 4 &
(RS, TR L EE R AT DR IR A 5 OB T — MR I B A5 78—t o WIERPRERE ok,
LA Histruct, BRI structZ Xl — AN RN RS R &FE I RAE bR,

FEM L. B S AR BRAIICICHRFET, TRATEH BAL L A 2 B B
L (charfi# 4D , e 2 AR AL SRR — AN EAE, HRIDE A S — Stk

LR AT RN AEATE R P 75 BEAL LI N BRI O A7 fEchar B 4 v, it Fia
A% 1 5 1A IR W 254 SO B o IXFE R S 2%, Zp s, i H— Bas oy X815 il
HHEM, PP AT 4R A BB

R
LECH E AN gk PR 2 H typedef:
typedef struct Student
{

int a;

}Stu;
TRAL AR R IR AT . Stu stul;
W B typedefsi 420 Hstruct Student stul; Kk 7 B
X B Stuszfr Lt Jgstruct Studentf 1 4
FANX B AR IS Student (Tt ANBEstruct Student stul; T)
typedef struct
{
int a;
}Stu;
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C NG CHET

AT LLRE L85 BRI RPN AR, IX AT G 5 L6 5T 2B PP I IR R (10 O (7

EE g s NSRS AR B AN TE A R SRR 5 T R R P28 LI, WoR
IO WS H RS SRASCARNR . TR SRR RAT I D Redt . 472
Xf Bk H AR, IS AR IS 2R e 2 KBIAN AT ARG, 45 2 S B R R D B 25 ) ST
W, —HSRRREE MU, We~TRBOEIE AR T o A2 9 S i S SR e IR I A v 2R AR
TRVR . XN 45 e Akstructal TF b S B e g h 7 -

115 ¥4 58 X

typedef struct

{

unsigned char CurrentPanel;//&ZSE R ISERRE[ S

unsigned char ItemStartDisplay; // B3 —T% N KIS 4 H &3]

unsigned char FocusLine; /£ R7ER LR LR

IMenu_Statestruct;

typedef struct

{

unsigned char *MenuTxt; /[SERICA K

unsigned char MenuChildID;// TR H&FI

void  (*CurrentOperate)();//24 RT3 BAIAT K Sh BB 1E

}MenultemStruct;

typedef struct

{

MenultemStruct *MenuPanelltem;
unsigned char MenultemCount;
IMenuPanelStruct;

X B RTINS BT S IS SRt I 2 R i e X, XSS AR P B K rT LA 3 256 2 5%
B BOUWIES AT 0T, BT R 20, W R g k. 2
Je— R AR A s A R T, PIWTR RN S N 0 R, BT
WoR o IXFEAR B SR B — AR Y AT IR T AT, THEDRARLE R BRI TIZ, A
SEAERREMIRE, AR TR TS, AER BB, J5RAEM FHRYOR, widk s TR
IS IEANRET, FFRFEASIE AL S 1), EEWRETIINEE 2 TEE B4 hELE
TranSmart, A KE 2. {6 7RI R B ESARAS R AL, A FiE g5 MR 5Ok 1X 44~
M, M LT R AR )G, SRR TR AR R AR 2, SRR AR TG L R Mk
k.
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FAELA

UU.MISRAC: 2004 - ZA4FE

PP EKWEAT, Hsir g RSN, S R 2 Wt K IR A TGV EIZ AT, &
LG AT LA AR RV, BRI IS B T R R RGBS 1, XU R PR SR R TR 22
MISRAC:2004 1\ A CR& 7 B vl A7 75 1R KU T RE FHBAN 7 T i AR LR 2R )3 56
BT R R AN PR IR G PR RS I BT R A AT A (runtime errors).

ALAEH, T RG0S5 RS R R AU Bl B ) 2

FETP 53 10 A AR I DL ELXE DB G ), R B N o A S i g 1F 3 1T AR L 1K
FLER Y, HHRTR T BN, X ERTR AT ALE WiV R . ICREN], XSRS A
SR . A RARIELE N BE LB I SR P i i, B4, ST IEARMCIE S IEELL
S PR PR B R AT N 1 e AR . AR, A 2R, e Likg iR
(17, Hetn> ="z, X SR AT DL AR . X SSRT IR IGH B ARE K
I

AT REATAT N T TR P DL A =" e =="1 2 1, 4

If (flag=0x01) ; (MARKI AR RAEAI Wit lag R 5% T0x01)
PRGN PR MRS N SRR T DA 1) 2R 15

CIEF 2 RIE LN, ZAEH B, IXRPRMEA TS 50 0 CHE 35 110 R0 U400 i LA DR e
TIRZ . FLF AORCIE 5 B35 2 Gt B H 1 IR S35 (1 B et A 5 1) e il o EL B -

if (ishigh && (x == flag++))

RZFET FOANAPAT TIX&FL )G, flagB i Es2 B3 nl. (HILIE S Bl an e ?

#i & ishigh B0, &&JEMIMFRIE A SHIZAT, BN REAX ML R —E LEHO0.
AN BIISHATF&&E | AT BAEB A A RIVEN (side effect) *, whi&h T ik
G PP UL W fi IR 1

*FrEHAREN, R FRHIT R AE A S U T I, i Tx=flag++2 )5, flagi)
EHERAEZN.

AT B R B As (B DR S S B as IR T 01D AR EE o X SeRE R AR A
MR, A RES — BEAFR ARG IR

IBATH R PP LA EAZAT I B BT %, W BREEE T2 TRt M 56 ) . 1847
HHRTEBIER BN — RV R I, (A — B R AE R Re R BURS t

h T AR NGRS 22 4, VR TR T SEEIC S 2 (LU FRFRMISRA) 1719984
RATT — MR DM A 22 VR CTR & A —— (RGET AR IRCTE & g it g
MY, 1274, FROYMISRAC:1998. 20044F,  MISRAH R T %K i [1)HT Al A
MISRAC:2004. £ BRA A, I THI ] (R0 S R4 Tk KB BT 1R e A PR ok

(Critical) #%t. {EMISRAC:2004H, LA wRGIENI1214%, HEFEN204%, FFMIBR 715
ZCIHA o AT RFA MISRAC: 200420 F2 KUt (1) AR 1 N 12 7 (1) SBEAIG 121 4% 5t il R0 ) ey 22
K HNAZAE A ARV DL RIS 0] BERF A 2055 HE L)

ASON I AT (RN 45T U0, JFAERS 5 A e SR, BMES % .

— FK¥IBE (Environment)

U 11 GR&ED - FTAEREERL SR SO 9899:1990 “Programming languages- C”
H11SO/IEC 9899/COR1:1995, |SO/IEC 9899/AMD1:1995, F1ISO/IEC9899/COR2:1996 1&

W
(1. 1 A1l code shall conform to IS0 9899:1990“Programming languages —C”, amended and c
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orrected by TSO/IEC 9899/COR1:1995, 1S0/IEC 9899/AMDI: 1995, and 1SO/TEC 9899/COR2: 1
996. )

Z T LT B SEHT IR TSO1999 K I, 2 DAk 3 e j ) ok - ok, 9 H e TR 2 )i 2 hi A
HIEEAE, BT LA [ A RCHE 5, B 22 1RS48 FH IS01990HK NI, i 5 ik N X B AN THAS - S A 576
1.

P 1.2 GRED . AREEXARE AT HERTE BT A KA .

(1.2 No reliance shall be placed on undefined or unspecified behaviour.)
TXTGRINEESRATATR AR 5 SCAT 0y BORTE EAT A AL, BR AR AR ) A8 T 2R 2k i

WY, AR o SR IO I o P ) T AR IRAT s I8 il A TR S R U E T

it SN a5 S

P 1.3 GRED :  BAGRBENEGES REENE S /RS RS TG 1) B
& X T AP ARUER R .
(1. 3Multiple compilers and/or languages shall only be used if there is a common defin
ed interface standard for object code to which the languages/compilers/assemblers co
nform. )

WR—MEHUR DAEC 15 5 SEI B A FEIIC Jn ikl g e, A U IRE 1
B RERE EAf M0 [F AR B AR B, C B FAT LR IE RO T 2w ieds, T 21X L8qT
JRRENS AT FH (R g P2 T . s BRI . S8R B B A 7 20 CREE S

5. 4. Ea, ) .

AN 1.4 GRED . HERAERSERRIL MAFRAR NSRRI TR R
N

(1. 4 The compiler/linker shall be checked to ensure that 31 character significance an
d case sensitivity are supported for external identifiers.)

WAV A VR 1) Gt 1A 0 0 i A 77 AT IX MR, 2 SR 3 A TR 0 AN R A X Rl B
il A G PR A G IR0 oo B, R (R (R0 G 19 2 /0 B i B R RE SRR SR 1)
HRAFFANEL. 2541 int abedefg;

int abcdefgh;

ARG s /e e s ISR T SR BTN 086, 4, DA B AR5 1) 5
SUR T 1, D, G658/ FE B FURMIB int abedef ; £ 407 AR HE ZMS, 0 A2 AT
A, HORARAMERRA AR08, XN, VR T E AR B RN B AN BE 2 R64N, At
A G PERRAS B3 I LR B AR IRAE 24K 22 800 (3 /D BT W SR A R4 0 T3 1A C ik
/AR ICHR PE AR A 2 2 /D SCHEB I U A AT Y.

B 15 (BB RN NZENT B HE S

(1. 5Floating—point implementations should comply with a defined floating—point stan
dard.)

1T RIBE SR L ) @, — S ) i iy AN & 438D v DU L IE WY 25 SCRIARHER 7 iR
Hpr—/N G ke ANSI/IEEE Std 754

—EEAME (Language Extensions)
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P 2.1 GRED . ICHES N EIFEE.
(2.1 Assembly language shall be encapsulated and isolated. )
15 e BAT R g 482 77, AR U7 A R B B X £e45 4
(@ g%, (b) CEREL. () %%
HTRERNHEIE, AN LIER N — S B4R %, TSP A RAVE T4
ARG BRI A dm AL K e ke
#define NOP asm (“ NOP");

MN2.2 GRED - YRR /~...* RERER.
(2. 2 Source code shall only use /* ... %/ style comments. )

IXHERR T 40 /1 XFECO9 R BRI CHR RV ERE, R EAECI0 HEA RvFi.
V2 gmifanCHE 11 R RE RO XTCO0 19 fig . TilkbHEEe 4 (li#define) /I 1A
P CAAS, xR A A A 2 A — B0 . XAGE R, DA AN ] (R 2 1P

(FEC99Z 1) W RESAANFMAT A

M 2.3 GEED . FRFS F ANHIFEEREF
(2.3 The character sequence /* shall not be used within a comment.)
C ASHFHERIIRE, 8 S et SR e MECHIE S Re, EME SCRe ORAET A 2 6
A SRR HARMRE P A S B IX L P Ram it . — BB LA Ak, HEE
Ok, AR LA A S T AR . 2% e AR B
/* some comment, end comment marker accidentally omitted
<<New Page>>
Perform_Critical_Safety Function (X);
/* this comment is not compliant */
FERL AL e B0 I 00, B v AT A
PRI A A e 23 A0 WSy R (R 2 AR AT, TS50 22 4 S B ek 250 T P K AN S5 A T

B 2.4 GBI : AABBANE “HEREE”  (comment out)

(2. 4 Sections of code should not be “commented out”. )

LA BT B i RN, NAZAT ST ok 58 il Clnaiy A iR 1At nltifdef &5
R o RIXRRH AT R RE T Aa AN &5 AR 2 IER 1, PEAC ANSCRARE RS, 1 H
CAAFAE AR B (AR B 5 A T (1) 45 2R

=. 44 (Documentation)
U 3.1 GRED - FrAIEXM (implementation-defined) 4T B8 B BN %30 R44.

(3. 1A11 usage of implementation—defined behaviour shall be documented. )
AZAM SR T 1S SCRY R E L, Rl A O XR84T o SR DL SO e e sk R
K. Bt FOS A (RS In, A8 e, IR 5555, 82 HI SO n LA .

FN 3.2 GRED PRGN EI GRS NS -

(3. 2 The character set and the corresponding encoding shall be documented. )

Bilhn, 190 106465E X T F4F S WL 2K 76 ) B Brobvf o
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AR ARTEI S IS, AR B A s R S U B D 2 SRR I TR P I A

FM3.3 (AP« PBE SR EAL T g s h BB RRIE AL B
(3. 3 The implementation of integer division in the chosen compiler should be determin
ed, documented and taken into account. )

LA TSR ERIVEIS, 1SO FRA g IEA WIS ST e s b IE B f. H 2%,
B Re LR B BTN (i, -5/3=-1, RECH-2) , EFE TRELLERE N RS T
AN, -5/3=-2, RECHAL) o FEE L E X RS S P g s S A, O
PASCR 7 PR LR AR N B3, el A2 o —RiE i (LW IXAMS B LR ) .

HM 3.4 GEHD :  Fr&#pragma T84 HIEFHRZ SRS H RIFERE
(3.4 A11 uses of the #pragma directive shall be documented and explained. )

T TRUH D) Ay A SRS Al 2 A3 17 7 A N F A H PR AT pragma (255K . FA
pragmalf] & LB S ROk, ORI 2 AL e 4 T R KX pragma 47 SHAE RN T 2
S 7RI R o

NS YR ATA pragma (IAEHT, AT BE M RATTAS LA AT S 2 pl e 1T ) R K

F 35 GGEED - ARMOF AR RIS, SLBLE X (implementation-defined) AT
AR, (bitfields) AR 43CR44L .
(3.5If it isbeing relied upon, the implementation defined behaviour and packing of
bitfields shall be documented. )
KA T RU6.4 FRLNIG6.5 TR (1E [ 4T e SO AL 18 2 R 4R . C 24
WA IR R IR 2 R SR 2 — o IR A8 R AR IR A = 22T 1M«
O TAERI A ZRAL ([Wunion —i&2) TRy [l Q7 i Eedhs Ao s e B A . 1%
ARV LR 18.4)
O R T U T YA A AT R bR L (flags) BILARAE R (short-length) %4
T AT OR A A 2 TR T A ) R 2 5 PR T 0,5 e AN SR A AR PR I — ] 432 32 1 A7 Sl
Mo e ditt ooz RRELAH A ki, 82 F87 03 s Jo s voAR g M fs b A s i A7 4t 7 =X
FATE LG () P L ORFF AR VA, I HLAE [ — NGk th AL 5 FAR AT il
LA R, A U IR MHEA T 2B R RIN6.3, A eI L& AEZ5 T T .
U R G PR AT AT A FFOC LA A7 A AR o 1A SRS, IS4 AT BT 1 ) B
i 4n AT Bz KA .
struct message /* Struct isfor bit-fieldsonly */
{
signed int little: 4; /* Note: use of basic typesisrequired */
unsigned int x_set: 1;
unsigned inty_set: 1;
}message chunk;
U AT A3, AT RSB SUIAT 2 T A 1R 0L B v PR by R RN T 7%
FEPE) o HREmIHE, e DN U R R )
) A A B R 2 S S E X (implementation-defined) (1), tHat &, E1T]
TEAFE I GEFZE— N7 dommsefs Chighend) &2 Kui{ES (lowend) 1),
O ALEUR RS T A G SRR R S SUIAT A (B, W R A i — N6
AL —AN4 7RI, A4 AR 28 MBI 1 TG, SE 22 A7 4 — A5
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TR R2 Ao b2 TR T R AT .

A 3.6 GaRED :  PRAEPER RS EREGENA S HREXK, JEEEZNE
L HIBE .
(3.6 A11 libraries used in production code shall be written to comply with the provisi
ons of this document, and shall have been subject to appropriate validation.)

ASKIIUN R0 G AR TP BT, DRI X S8 P ] e A 5 G P A S L A v P, LA
=07 PR SRR A SR I

4 FHEE
U 4.1 GESED . RBeER 1S0 Frie X PRI

(4.1 Only those escape sequences that are defined in the ISO C standard shall be used.)

N 4.2 Ga#ED . AReER=JTHFF] (trigraphs) .
(Trigraphs shall not be used)
=JCHUFAIE 2 A5 RAEIRL Mfe F Ak (o, 7 K~ B f75,
M7 A& “1” 559 o ENTTRESAT2 AN [l S FRic (1 AL FH & s S KT, -
£ Hi“ (Date should be in the form 22-72-22)" ¥4 AN 2R LA U IGAIRRE , SEPR b e Bl g 12040 i RE
J4“(Date should be in the form ~~)”

5 IR
F 5.1 GRED :  FriRRF (AFBRIFSNERD KA TFRBARE T 31.
( 5.1 Identifiers (internal and external) shall not rely on the significance of more than 31 charact
ers.)

ISO FRfEZRAE N HARRTT Z A HT3L AT A5 b LA R B LAERUE T RS R PE . Bt 2 15
an SRy, WASEEE XA R

ISO FRUEZERAMBIRRAT Z A6 AN A AT AN CRIE KNG ) PLORIE ALK
IR RINE o SR TTTIZ A5 BRAAR 24 ™A% A AN 20U o AR T4 R b
JECEISO AR 2K LU 24 4 IFREE, (N B OR3L AN FAF R /ANG AT R A2 T DA HY i
LR SCHF I o

A HIAR R A4 PR R A 5K ) U R AEAE AR B AT — DS P AT B HOF R A
R OL, el A4 FR EEACAC NG, 4 44 R I 18 DX AR 25 S e e ) e gl A i 2, bedna
D Fl (L /NS 0 FO. 2 Rz, 5 FIS, min Fh, A% HFRIE X 5 2
1115 Mo

A 5.2 GaED - BAAEERRRSS RN 5 BE SR E R SRR IRRTAR R §)
ZRR, KRR T AN IRET -
( 5.2 Identifiers in an inner scope shall not use the same name as an identifier in an outer scope,
and therefore hide that identifier.)
AR IR P A ) 5 SR o ST N BOAR RS ) LU 02 BAT Sl
(outermost) IFEHIER: S N PR IRFTE S HATSE N & (moreinner) (1R, &
Ry, HAEHSEEERAN o AR A VA28 K2 (second inner) [1)5E X &
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SIANZ I S, WSS AN E SOBAT R S — N E X IR A AN S AN .
LEHRERE R, A FAH R 42 BRI AR R AT B A AR IR AT S A ARG AR VL ol
intl6 ti;
{
intl6 ti; /¥ XR-F—MARKEE */
I ERARFHILK */
i=3 [ XEFERE (FEREEFEARERFPHATRSF L) */
}
RV AR T R, AN E XE R AR . (K for fRIAH I iy j k ZBRAM.

HM) 5.3 GESED :  typedef BIAFN L2 MHE—HFRRAT.
(5.3 A typedef name shall be a unique identifier)
typedef A FRARET A, A MY HAthtypedef siFATATH 1. 5110

{
typedef unsigned char uint8_t;
}
{
typedef unsigned char uint8 _t; /* AAKF-EEEX */
}
{
unsigned char uint8_t; /* RA¥F —uint8_tHFE S */
}

typedef K144 FRANBELERE T IAEAT 5 F ] o A SRR A g SORAE S S 52 ), 1Mz
SIS, AR AR

M 5.4 GRED : % (tag) BRRUITEME—IPR R
(5.4 A tag name shall be a unique identifier.)
FEFP ARSI A4 F AN AT B, ANE AN 53 AMRIARAEIE & H T HoAd H ¥ o AR28E 1) A7 A
sk T 452 RRTE (struct) , 8CE F TG ZBBRIRFF Cunion) , fild:

struct stag
{
uintlé t a;
uintl6é tb;
3

struct stagal={0,0}; /* R —compatiblewith above */
unionstaga2={0,0}; /¥ ARH —not compatiblewith previous declarations*/
void foo (void)
{
struct stag { uint16 t & }; /* AR — ¥ stag EEEX */
}
WA SORAE SRS e e, HERSOP R 2 NSO 2, I A AN 7S .

N 55 (BB : RAHSHEMEPKINSRBESFHRIAREN .

(5.5 No object or function identifier with static storage duration should be reused.)
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ANEAE AT, BATERS A AR VR AN AE R GE N IO IT AP ] . e
B A AR R NN R R B, BT RS AT SR T AT AT B R 2

HT 20 P i BE S PR IZ — T LR AN A AR IS A0 L SR U AFAE AR SR 1
A e AAH R 44 - BB AR S R 1Rl EE

KRR ] 72—, A DS RAEAE A B A BRI PR AT e 5344
SCAE AR AFAE R BAT AR (A H) 42 7 OB R AR

N 5.6 GEBD : —NwBZRPANIES A I —A a2 Z R H B RRF S S AR H
WIRRE, BRT GBS KR &7 .

(5.6 No identifier in one name space should have the same spelling as an identifier in
another name space, with the exception of structure and union member names. )
Mg T RO 7, Hoh value FEAZE R T record.value:

struct
{
intl6 t key;
intl6 tvalue;
} record ;
int16_t value, /* RN */
record.key =1,
value=0; /* A% &record.value*/
FHEEZN, TN - B T S, DA PN R 44 A 2 R R -
struct device g
{
struct device g *next ; 1* 58 X F8 W 2 5 FRE/
}devicesN_DEVICES] ;
struct task_q
{
struct task_q *next ; I+ B XIR WA G KFRE */
Hasks[N_TASKS];
device[0].next = & devices[1];
taskg[0].next = & tasks[1];

FNs.7 (B : AREABRFLT.
(5. 7No identifier name should be reused. )

A EAE IR, ARG NATAT SR AN Y, BEHIAR AT

6 &KE
BN 6.1 (BRI :  MLERY char KR FUT A MR AT TAHE.

( 6.1The plain char type shall be used only for the storage and use of character value

s.)

M 6.2 (&) . signed char M unsigned char 8% % H B AEEAE A B 24

( 6.2 Signed and unsigned char type shall be used only for the storage and use of numer
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ic values. )

H = MAFEIN char 288:  (FR4fiff)) char. unsigned char. signed char. unsigned char #l1
signed char JH 7807 M8, char 1747 8 . S dlichar R[4 & S E IR,
AN B4l char ST R U BRAE ATV AN A5 A EAT (= == 1=)

M 6.3 GEBD : XTEARKREEM Typedef RERKPNE LA S -
(6.3 Typedefs that indicate size and signedness should be used in place of the basic types.)

5

typedef char char_t

typedef signed char int8 t;

typedef signed short int16 t;

Typedef signed int int32_t
BRARIEEIER AR uCOS-ilIXFERIR:

typedef unsigned char INT8U;

typedef signed char  INT8S;

typedef unsigned int INT16U;

MEZT, REEXK:

typedef unsigned char uchar;

AN 6.4 GaED . AR ARHEE Xoh unsigned int X singed int 282,
(6.4Bit fields shall only be defined to be of type unsigned int or signed int. )

A yint 289 (47 ek a] L& signed skunsigned, i int & fscile Y. B HAT MR
WoE S, FrEAA SRV A48 H) enum, short 2 char 2871,

I 6.5 (BEE]D :  unsigned int REIFIAHRE D% A2 bits KE .
(6.5Bit fields of type signed int shall be at least 2 bits long. )
1bit KBRS A EE T .

bl

78

B 7.0 CGiibD - ANAEH\ZERIE R (ERRAD F\ i filescape P41,
(7.10ctal constants (other than zero) and octal escape sequences shall not be used. )
FERTEL “0” () JHG R AR o Nt i, BrAR i, wEps
I FEE PR IR o A0, RT3 ANECAAT R G BB A A AR A IR = A A T IR 45
H (052 & /\BEiily, Bi-HrEdlr42) -
code[1] =109; /*AHZ4F+-3kH 1100 */
code[2] = 100; /*AHZ4F+-3kH 1200 */
code[3] =052; /*MZTT-BEfIRI42 %/
code[4] =071; /* MZFEHIRI57 */

8 EIREENX
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B 8.1 GRED . RBNHEFIRAEY, HIRRTERERE SCHTEREE AR R
i,
(8. 1 Functions shall have prototype declarations and the prototype shall be visible a
t both the function definition andcall.)

XFAMBERECK YL, FATEBCR AN T 757, ek e A ] e (JRRIGS RS
AT 5 12 eR U L A AR ST A 35 XA S
M 8.2 (B : AWMFEHEENT MR EEL, BERRBEHNEXEH.

(8. 2 Whenever an object or function is declared or defined, its type shall be explicit

ly stated.)

2445«
extern x; I ARr- RRintR e X */
externintl6 tx; /¥ R — BIBRISKEL */
consty ; I AR FERintSREL g S/

const intle ty; /* Compliant —explicit type*/

staticfoo (void) ; At BRBFEREL */

staticint16_t foo (void) ; /* RIF — BIRERISEEL */
AR, R E SRR AT DL g autoff .

MNB.3 GEHD : REMEANSHCRBFEF AN E X P DAZEFRE, REFAIRERE
Wi ZE R .
(8. 3 For each function parameter the type given in the declaration and definition sha

11 be identical, and the return types shall also be identical. )

MU 8.4 GGRHD : WMENRERREBFEHT BIK, BACHIIHRB N XZRAH .
(8.4 If objects or functions are declared more than once their types shall be compati

ble.)

HMB5 GGRED :  KIHPANENZRERRHHIE X .
(8.5 There shall be no definitions of objects or functions in a header file. )
SKCHF R AR T BIN. sR%, typedef FH%:, AN N 126075 BCAR By A7 it 2% 1] 1)
MR ERRE (BCEATR WD 1E X XFEE R 7 7 HATC ST A AT AT U
A, i Sk L RE L A .

FN 8.6 G - BN BN BA SRR

(8.6 Functions shall be declared at file scope. )
FEHAE 3 75 B bR A2 5 DR VRV FF T g S BUR e SUIMAT M

P 87 CGEED « WMRXNZRHIVI B R RER—HRET, BANRNZIERTEENEH.
(8.70bjects shall be defined at block scope if they are only accessed fromwithina s
ingle function. )
TRERITE DL 0 SR HI SN 2 PR E R BN o A 20 B 7 EEBAT P P B A i 1%
IS A i A HAS I SCAAE e eSO B Y A 0 R, AP RIN8. 10, R 47 1) v o S ik
&, TEAD B T8 Al A R PR TR o X% P MR Je o 2 5 Y 2 ARG 1 B2 Tl

9/50




RT Embedded http://www.kontronn.com
FAE A

% 1) e
F 8.8 (B :  AMEEXSSER R BN % PR ME— RS
(8.8 An external object or function shall be declared in one and only onefile.)
TR X EREAE AR A B A IMERR AT, 12 S AR AT AAE ] 5C
P AL XA B,
fE3L 3 FfeatureX.n HEEER:
externintl6 ta;
RIGTE. I F ta BEATE X
#include <featureX.h>  /M3E 75 BAAMER ST B K S0
intl6 ta=0;
TRETAEAE NSO RT RS — AN A, AH AT AT — AN G al ok B I RE A — >k
AR

U 8.9 & :  BAIEREENIS RN X BB TERRISMEE X .

(8.9 Anidentifier with external linkage shall have exactly one external definition.)
—ARRFTUERAFAEZ AN E L (EANFIR SO s BB %A 2 30 B ATAT AR

ZE X ARSI 2 A E SGEA VR, RIEX L E SCHIAAN SO VF; dEii a R i et

& AR B TR AT I RTARE AN, ) LA SRR ™

FN 8.10 (BRI - FESCHRVEE A BRI E X HIBTR X SRR BN 1% BT W EREERE, BRE
RAETES RO T

(8.10 All declarations and definitions of objects or functions at file scope shall have internal link
age unless external linkage is required.)
IR R BRSO I, IR At static. fH] static 7 #2E kR
TRFPRE DRAR TRART U A 7 ) R SO e T AL, O HLE A 3 R HC A SO 302 o A R B
PR R AR AT etk

AN 8.11 GGEHD :  static FEMERARRAINZAH T RA N EREEE RN MR & s
B
(8. 11 The static storage class specifier shall be used in definitions and declaratio
ns of objects and functions that have internal linkage. )
static Flextern {7 bR IART o B oS = AR R . RIFII4RFE S e, ftistatic K
B SO Y AR T BA SRR (R0 SR ek B A L

M 8.12 GaED « J—AMEHAFB L EAIEREEE, BRI/ X B I ERE BT R
AT E X .
(8.12 When an array is declared with external linkage, its size shall be stated explicitly or define
dimplicitly by initialization.)
24
int array1[10] ; /* Compliant */
externint array2[] ; /* Not compliant */
intarray2[] ={0, 10, 15}; /* Compliant */
ST DAAEECA 7 W AN 56 35 U 1n) LT 3%, AR IS SRS AE B (0 K/ ml DU SCAf 5 R 155
DUN, IR 2 g4
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9 #lalk

U 9.1 GaiED - FrA B3R EFEMEH AT NAIRE.
(9.1 All autometic variables shall have been assigned a value before being used.)

AR R B A A B e a5 T, BT A mani. W, W
#i 1SO C Frife, BATHSAE NN RGBT 20, RIELd T WA mMwiaht.
SEprrh, RN IR AT LI B AT o WRASAE AR T AT DA stati oA 7t 22X
P A B AT AN AR B R R, A Sl AR Rl AN A S AR L .

P 9.2 GRED .  MiZAERKIES e~ UL ECHA M M A B SE TR MR .
(9.2 Braces shall be used to indicate and match the structure in the non-zero initialisation of arra
ysand structures.)

ISO C ZEREA . LRI S AR UG AR ZELL— X KHE S Fhle ok O E A IXFEAR
FIAT R A D o AFNEERE— D HIZER, AFHT B NI KE 5 R IRE Sk . el
ERE P D A 2% FERHR 2 B 2R e 3 (kb 248D IR IR)T .

Blim, THEE TR ZERHVIBURAER (FE 1SO C #) X, EBE—ANS5EHN
Y

int16 ty[3][2] ={ 1,2 34,5 6}; I* ARG */

int16 ty[3][2] ={{1,2},{3,4},{56}}:/* &/

TEGR T L R ARG . A AR ik B &b, BUSEALL.

RN, B s i i oo Al Lotk Ry s om0y Aviah i Ch0 8k
NULL) o @ik 7 X #emoiat ik, A EICEPMZBPAIIEA A0 (BINULLD |, Jhi
ENE A ESIUPN RN

M 9.3 GRHED . FEMEEFIRT, “=" AREXATRETRZSIMTEL, RIERE
KT R AR BXAIRILHT -

(9.3 In an enumerator list, the “=” construct shall not be used toexplicitly initiali
se members other than the first, unlessall items are explicitly Initialised. )

WIRMEZE S L R AT b aate, B4 C ¥ h H AL — A0 TG IR
A,

HIGENO, JEEITEMKIKINL.

W ERN SVE, E IR A A B A B A XA G e B TR . 2R HTX
FPITVERS, BRI ORIT IR — 8 S/, XS TP IR JE SR A 2 iz
AT HIInt AR .

FF T T AT I H )RRt e VR, BRI E T S R AR I B 3 T3 2 e TR
B o SR, PP B 0ZAR SR T LR R T AT (I #AL A8 2SR KG9 LA BB AN 2 4 T0 5 T

enum colour

{

red = 3, blue, green, yellow =5

b xRV ¥

I* green Allyellow AAUEMFIRIME — XL HE A/

enum colour

{
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red =3, blue=4, green=5, yellow =5
| AIWAR
I* greenfil yellow REAHFE M —hibeIEE */

10 BEREIFHR

10.1 RasR 2 AR A 4

C B F AT LPHE TA KM B I ARVFA R BEZE R 0T DL B3l T HEas
hRerE py B Ry LG N St X g s il e e, 491 2a

O AR S A A S B 4 A T LAREAT

0 H DA

O AW A RS, FH AT B S A R 4

Sh T AR TR I R (0 T i N %) e ) e 49 A R IR, R R 2 A0 o S BRI
AR B, IR R TGRSR R T DL A e (1), T S LE AN RE
10.2 BaaUi 4 s

FEAE =R B I 4 ) S TR 2 BAIX 43

1. K TE (Integral promotion)

BRERTHR T — A b B, A i, iR fE 2 /Eint 5long (signed Eunsigned)
AR BT . HAR R A3 E 4L (char. short. bit-field Flenum) 7EAC{E 4 i1 R 2k
Hefk hint Biunsigned int 2874, X EEIFR Jysmall integer 27,

LT RO r 4, e R 2 e AR, Wl int AR ACR ORI I
fE, TB2small integer YRI5 B Z MG e fl int 2884 5 54t #4246 A unsigned int.
R, BTt

O AN FHAE small integer 287 I

O N HE—TG. IO = o ER R

0 RNEEHAZ AR (&& v 1D /%L

O HAE switch ARl B

BRI 2 W RV E R “ P45 (balancing, JEiRF)) KW . Fisg b, Es
TERAAE—JCERAE I R, 0 R e E I P AR AR RO FIFERBL ), B A ] LUR A 7E
ZIouEZ b

T BT, AR S unsigned short (XS AH N 25 3L 5 2 signed int B unsigned
IR Fis b, IR G P AR E AT RIS T IXRE R, AT ] RESR
=AM IEE W T JRG AR RS RN R B, anffint SRR R/NE32 f7, A
WAL short (16 A7) SRR GAHTIFIRTT—N32 FrIEh R, s H i el .
F—J5H, Wing RANGEL6 £7, IBABAL6 A S BUE N E A —AN16 {714,
Fy RN A0S E B /N 33 2 IR BR

FHARTFETT LN AE — e/ E 5 Lo B, XF—4> unsigned char #AEEHATALE (-
BE, ek R signed int 870 ) B

BEGTHE C WHE AR EIA—EE, AEiX Y rhsmall integer J8AUKAT A4 Slong Al
iNRAA A . MISRA-C slfilfili Htypedef. #R1i, T A 28R AT R e A —BUr, gk
AR CULJSTH PR TRE A A, BRAEX RIS 1A 7 208t — LSRR, i A
TP 2 P AR PP ORI B T (1) 5 SR DARE X 6 i

2. Wi i e

gt A1 e 48 R PR A
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) MR IR SR S R A A SR S RS B I

O AR AL SRS BI A AT A Ao B iR AL IS

O BRI T 2 B B A RS ek i A R B R S K S A

01 3R AT A S A R T R SR IR Al A A ol R s R S B Y R S A

1) switch-case 545 1 1) B A IA T SR B AL pled il A ST R BU I o IX A4
AT E A H 1

BERPR DL, b BN B R U A TE A e 3 FAB SR A )

3. V%5 (Balancing conversions)

ST A AE 1SO C FRUEF 1) “Usual Arithmetic Conversions” 45 H F. X &M
WAL B, 9 TR EAT B P A B B A AN 2R I B = e AE T (20
58— SRR RO — B 2RI, A AN IR R PR R R R F
PN ANRIZRBL (R 2 b —AS L A I PN AT B U . B MER T (R 1))
R REAT A P R AN AR A S ko, (EHEEER TN, small integer SRAY (R E R 6 2
$¢TH#int Bunsigned int 88, BEECR T W OB E R, BTN ERUR R 2.
5P 35 W AR DG TR AR AT a2

BN N

O g+ -

PARAE & 2
FAHRAERE L2000
KRR >, >=, <, <=
AT ==, 1=

Hop R BT 7 AL I 45 RSB th P I R AR 1), BR T R R MEEARAERT, BT
A B AT It AR A IR AE

LEREMAE, MR (<<HI>>) MRAEEAT 1, BE SR BIRTT AHE A
BAEBUNRAY, 2 NIRRT DURAT AT 775 BT 5 A
10. 3 fERG IS AL L4

IS B R TP A AE K W A R PG 6 5 2 DL 3t 4

O BUERER: FeAa BRI B E A REA AR B

O SRR MR SRR A 5 R M FERT S LR

O OREER R0 T R SRR 0 HE Y 2 S EOR R 22K

X AT B AT A RT RE AR A SR, E— R DL OR by 22 A i SR A2 «

) BEEUE AT AT ) e 4 ) B 5 2R Y

) V7 R 0 30 B 5 37 e 2R A

LR, FESEET, AARABGE T MR SRR R, RS A HA S AR 4 2 2 42T
ki, MISRA-C:2004 SR I, M) Y Sl PR e 4o R R i ) 16 R 28 R e
I P AT HAR ) — LEfE B T BT o« IR L8 n) 8 AT C B F A SRR AR, A
e i T EAR A BE LR o

O BRI ISR AL . BRI USSR SR BB T 28 1 BT LS IR
KA. REREBILA8 MBI/ EAT R T EN V16 A4 R AT B2 e
WIEPIAN16 AL EAHFIHAF R — 32 1455, XEC BT T IRIERMA—FE, b Tk
FeTR s A RSO AN SO b B R T TS 2R A . H R8N 4511

uintlé t ul6a=40000; /* unsigned short/unsignedint ?*/

uintl6 t ul6b=30000; /* unsigned short/unsignedint?*/

uint32 t  u32x; /* unsigned int / unsigned long ? */

O 0O g O
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u32x = ul6a+ ul6b; /* u32x = 70000 or 4464 ?*/

W S5 A& 70000, {H 2 MRZE uB2xHIELAE S AR AT T-int SEBLIR R /e anfint SEHLAY
KANZE32 A7, AR STEA 51032 AUl Fig T HARAE FIEMRE. Wit 52
B RAMLELE A7, IBAINESAETAT 5116 AL EdE BT, TRASR A
(wraparound) % I/~ 4:(E4464 (70000%65536) . AT SHUE NS (wraparound) &
Zond R4 e U2 R A RN AR S AR v R TR

O RAITHEIRE BT A W SIREL R S AR SR R, AT SR
Z Hia SRR M5 20152 S 400 AR A 0 10 &5 SR 2R A () 500 o A9 4, A6 T g AR
PAN6 AR BEAT16 AL HIZAs SR (BRARBSTT 432 fzint) , 45 B IR N Bl ik
uint32_t 2578,

u32x = ul6a+ uléb;

IR W2, AP R A BERIE AT IS 32 frhnik——R hud2x 4L,

X IRV R VR AN RS BR T 4o Sl B e e, R R T AR R A
25 Pt R € CREAE S AN 3 B 00 AR IR ISR AT

u32a= (uint32_t) (uléa* uleb);

féda=ul6a/ uléb ;

f32a = (float32_t) (ul6a/ ul6b) ;

féda=1f32a+f32b;

f6da = (float64 t) (f32a+ 32b) ;

O O H AT ORI THA S BN TERT S I ERERD A > (signed)
iR EE R tedn, Wit 5232 ALK, IBAMANL6 A7 GRS B ek A — MR
T032 gk miinHint £16 AL, IARFEEE S E NS I16 4R

O ALBEP RTINS A AT N AR TR RN, B T o A7 S L )
AR s . e, 7E—~unsigned char 288 R E R AR A MS SRR 25 A HAE R A7
(1) (signed) int 2KMZER ., {Ria 82 /T, #RAEBHART Aint 888, JF H 2 HokmIs L fr
PANZHEL B RAMAE, A, A8 Tint N, T HARMNER GG
Bia 2 fak .

R T b e R A R S, R ) N e DU DA B S R el A ) T 2 X
EENC PR B S e eSS
10. 4 FEARZEH (underlying type)

FIEA R AR s A IR AL . g Mong ZRAEA N, XikxUH A long
R R EZHOAEIE TR A RO T B E R R 25 IR . BT, SR i fr gy
H EATING 2R A R &5 R AVE HARAE BRI T o FIrbL, 28605k Ud, i -Mong R4
T R RIBEAF MR, ZRIE A 2 A Kint.

ARG IR (158 2, AEATE FEEASRT IR T N A ol vh Sk 2 19 3 (1 28
Ao A int REPERAERAR NN, 25002 Int 2B, A RIE AT DL R AT int 288,
P unsigned char ZEASEARININ, 45 Rl dint 288 GEE L, KBTI R
KD, AH R A 2R Y 42 i g U unsigned char

Rl “EEARLM” g C B FhRMEEILMC 8 F IISCARPTARIN, (ALERR Qi F A )
NERAH . ek T MR C EF T, AR T L S
e il — S I N T AT KRR 5 | TR (R PR D e TR AUk FL AT I 2 S
(o MHELTHEC H T TP A T BERIRAE, R IX SR 5 B ZEAT R TR H R
g AR KA AEsmall integer $RAFHC LAYWEEY R, 4R, C Wk A B
M e A Bk = BTN small integer SR ARART P47 3 IR AL, VB AR ERA S L T E IR
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B (value-perserving) J5lli,

int FERUEAT NN, R R A E fRIs F A R A S it S8R RR AR
W AR AT IZREARL, AR e 2 R Az i i &5 BB A AR E SR o 33X BRI (1) 7 905 s AT A9 A
small integer S8 [ IyE I F [RIRE 9 R 0] s R0 B3 A AR P S unsigned char 282 11 50R i
(145 52 Bei% g unsigned char AAILIY), BIAEEEHER TS5 R B R T, #m)ihi i,
X IR A TEAR Y ()1 p 22 2 T H B SR,

R ARIB A IS
C BHM—MNARITIH S, EAREE L char mishort AW H &L Lo, {57
AT DATE I BN 0 — AN Ed 1 S 28k % Aint. unsigned int. long E{unsigned long 287 1)

E

B
E A A3 15 28 T R B AN R i char Blishort 2RI (TR0 X g dedh ik s rb (g2
EERR A T N, W T unsigned char BT R SR, T84 BN B N
AN BRI (R B e e, ol RS A T RS B . 1R 22 N SRR RAE PR 1 A P i o A o
BE P ECT L R

TEWIEAA BRI S BER B B 2 x r F75 E H f H 2088 B1 (R 1) ) o AR T S B~ it
A (strong typing) B 0UJ, 3XAN ] @2 LU AS SR W

fF DL B AT, G R M2 R AR Rl AR R RIA R
AIE ARG XA HAR AT DOl L LR 5 ikIA 2, RIVIE (R SEA IR (R Ak A 1) 4 A it
b FEAEBAE AT RERITE UL N AU B AR PR T ARG P 1 H AT N AR A (R T 3R
.
XA, B RIS I IEAR TR mT A R e s

1. WRLIEAX M ESEIAE (signed) int, HILAEI 2 fe 08 I AL 10 5 /MO 7

3. FEFTA A OL T, RIS FEAIIY 5 R SR [
FEH KR R G R rh, B R S B ASR R AT DU S A 5 e i F

TR
ou to 255U 8 bit unsigned
256U to 655350 16 bit unsigned
65536U to 4294967295U 32 bit unsigned
AR

-2147483648 to -32769 32 bit signed
-32768 to -129 16 bit signed

-128 to 127 8 bit signed

128 to 32767 16 bit signed
32768 to 2147483647 32 bit signed

10.5 %k (complex expressions)
i T VR I (1) 28 20 A AR U e b R T T« R AR S . RiE “ Rk
FIA” BRGALATAZ U0 N R )Rk

15/50




RT Embedded http://www.kontronn.com
AR

0 AR RA
T lvaue CEI—ANXF50
O BRI [P
IS A 52 24 3 2P e A0 L, S o D PR DARE B L 1S 485 0 PR f ey o e il , s b iy
BB B4 T B DAAH R R AL AT
AT 2B R RIE
s8a+ s8b
~ul6a
uléa>> 2
foo (2) + uBa
*ppc+1
++u8a
U AR R IRRIAI, JRE RS T 2% 7Rk 5
pcludd]
foo (u8a+ u8b)
++ppuc
** (ppc + 1)
pcbuf[sl6a* 2]

10 [ R FE i

F 101 GEHD . TSI, BRIREXEANRE RS AR B AR R .
a) BHARMRS I 3 B ECRA
b) RixHREIRFEXK
c) REAANZHEBMZRESH
d) REAADARH R ZIRFHRERK.
(10. 1 The value of an expression of integer type shall not be implicitly converted to
adifferent underlying type if:
a) it is not a conversion to a wider integer type of the same signedness, or
b) the expression is complex, or
c) the expression is not constant and is a function argument, or
d) the expression is not constant and is a return expression)
I 102 GRED = TIIFMFBOLE, #RRRREFMENNRAEHNA FRRE.
a) HUMARMERE AR WSS, BE
b) REARERRERX, BF
0) RIEARERHESH, BE
d) Rz ZRFIRER
(10. 2 The value of an expression of floating type shall not be implicitly converted t
oadifferent type if:
a) it is not a conversion to a wider floating type, or
b) the expression is complex, or
c) the expression is a function argument, or

d) the expression is a return expression)

R, (ERMIRAERUAIN, IR 2 OCTE (R B AR Y I AR IT SR
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XAz Mg e TR A R )

O AR5 MTCAT 5 Z AT B U 4
HEIFNPF R 2RI 2 R AT B U
B I FE 2R i) 7 2 AR ) B U i
RS BB AT e U
ESRAGOB IR SuNiwi g £l SE i C
5k S AT R U i

B 52 e i sUm B U e K H D, 2ok T 28R A — AN Rl U Bz SR 41, P
A (118 S AR b DUAH ) AR B 2R AT o v X AN 2 Bl X b 1 T SRSl 2 H
AR F 2R

FILA u32a+ulbb +ulbe EHIEM——MW M INEERES E (notionally) #8LAU32 2
AT

#iks ul6a+ ul6b + ud2c EAEEM— —MNINEEM S ELIU16 KAWHETT, 2
TANINEAEU32 AN, (VE: ul6a+ ulbb + u32cH] T (ulba+ ulbb) +u32c)

i 440 “AEmEe b7 ZBh, AESEBrrh B EIs S ALK Tint SEELIRD (5
TUALBEZS (IR SR, G Peds AL B OO o MR IX AL R ), P S DA— 350 (A
HRARPEAT, BeEE S fE 7 00 AE (TR IE A S R T DG I Ll e

(BA R uBaf/n8A7 ToAT 544, s8aR /87T 5444, compliant¥ < i)

extern void fool (uint8_t x);

int16 tt1 (void)

{

O 0Oo0good

fool (u8a); /* compliant */

fool (u8a + u8b); /* compliant */
fool (s8a); /* not compliant */

fool (ul6a); /* not compliant */
fool (2); /* not compliant */

fool (2U); /* compliant */

fool ( (uint8_t) 2); /* compliant */
... SBa + u8a /* not compliant */

... SBa+ (int8_t) u8a /* compliant */
s8b = u8a; /* not compliant */

... u8a+5/* not compliant */

... u8a+5U /* compliant */

... u8a+ (uint8_t) 5/* compliant */
uB8a = ul6a; /* not compliant */
u8a = (uint8_t) ul6a; /* compliant */
u8a =5UL; /* not compliant */

... u8a+ 10UL /* compliant */
u8a = 5U; /* compliant */

... u8a+ 3/* not compliant */

... u8a>> 3 /* compliant */

... u8a>>3U /* compliant */
pca="“P"; [* compliant */
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... S32a + 80000 /* compliant */

... S32a+ 80000L /* compliant */
f32a=164a; /* not compliant */
f32a=2.5; /* not compliant —
unsuffixed floating

constantsare of type

double*/

uB8a =u8b + u8c; /* compliant */
sl6a = u8b + u8b; /* not compliant */
s32a=u8b + u8c; /* not compliant */
f32a = 2.5F; /* compliant */

u8a =32a; /* not compliant */
s32a =1.0; /* not compliant */
f32a=1; /* not compliant */

f32a = sl6a; /* not compliant */

... f32a+ 1/* not compliant */

... f6da* s32a/* not compliant */

;e.turn (s32a); /* not compliant */
;eiturn (sl6a); /* compliant */
;eiturn (20000); /* compliant */
;e.turn (20000L); /* not compliant */
;e.turn (s8a); /* not compliant */

return (ul6a); /* not compliant */
}

int16_t foo2 (void)

{

... (ul6a + uléb) + u32a/* not compliant */
... S32a + s8a + s8b /* compliant */

... SBa + s8b + s32a /* not compliant */
f6da = f32a + f32b; /* not compliant */

f6da = f64b + f32a; /* compliant */

f64a = s32a/ s32b; /* not compliant */

u32a =ul6a+ ul6a; /* not compliant */
sl6a = s8a; /* compliant */

sl6a = s16b + 20000; /* compliant */

s32a = sl6a + 20000; /* not compliant */
s32a = sl6a + (int32_t) 20000; /* compliant */
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ul6a=ul6b + u8a; /* compliant */
fool (ul6a); /* not compliant */
fool (u8a + u8b); /* compliant */

return sl6a; /* compliant */

return s8a; /* not compliant */

}

102 e CRBIESD

F 103 GGRED - BB ZREKXKER EIRHEHR IR RRE B 5REXRELRR
BEFHFRKNRTS .
(10. 3 The value of a complex expression of integer type may only be cast to a type that
is narrower and of the same signedness as the underlying type of the expression. )
FM 104 GRED . PRERBEZARARNER ARG 5 KF SR A,
(10. 4 The value of a complex expression of floating type may only be cast to a narrower
floating type.)
T R i A A AR AT AT A2 2 i 3L, m DA P P A 8 (1 2R 2R W2 7 A Rl . B3 2
1 AR 2 T S TRV AR, IR R R IR W B0 T 75 B I e, A7 06 AT )
I A H I 5 | L RN ) v ) o
(float32_t) (f6da + f64b) /* compliant */
(float64 _t) (f32a + £32b) /* not compliant */
... (float64 _t) f32a /* compliant */
... (float64_t) (s32a/ s32b) /* not compliant */
... (float64_t) (s32a > s32b) /* not compliant */
... (float64 t) s32a/ (float32_t) s32b /* compliant */
... (UINt32_t) (ul6a + ul6b) /* not compliant */
... (UInt32_t) ul6a + uleb /* compliant */
... (UInt32_t) ul6a + (uint32_t) uleb /* compliant */
... (int16_t) (s32a—12345) /* compliant */
... (UInt8_t) (ul6a* ul6b) /* compliant */
... (Uint16_t) (u8a* u8b) /* not compliant */
... (int16 _t) (s32a* s32b) /* compliant */
... (int32_t) (sl6éa * s16b) /* not compliant */
... (Uint16_t) (f6d4a + f64b) /* not compliant */
... (float32_t) (ul6a + ul6b) /* not compliant */
... (float64_t) fool (ul6a + ul6b) /* compliant */
... (int32_t) bufl6alul6a + ul6b] /* compliant */
MN105 GRHED : WMRALEBHERF ~ M << NAEREARLA Kunsigned char Biunsigned
short HIERVES, S5 RN RN SREI SN BIER AR,
(10.5 If the bitwise operators "~ and << are applied to an operand of underlying type un
signed char or unsigned short, the result shall be immediately cast to the underlying
type of the operand. )
VXSRS (~Rll<<) Hl7Fsmall integer 257 (unsigned char {unsigned short) I,
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B ATE AT BT, a5 R T Re A B I R I S R s .
uint8 t port = 0x5auU;
uint8 t result_8;
uintle t result 16;
uintlé t mode;
result_8 = (~port) >> 4; /* not compliant */
~port AMELEL6 fidLas bitOxffab, MifE32 frhlas L ZOxffffffab. FEXFHFHLL T,
result_8/1I{E £ 0xfa, 4R M IR (E AT AE AL Ox0a. X FF 1K) AE 6 AT LA R 21 s ) o sl 4 ke dht
ﬁa:
result 8=((uint8 t) (~port)) >>4; /* compliant */
result 16 = ( (uintl6 t) (~(uint16 t) port)) >>4; /* compliant */
L<<PRAERT HfEsmall integer ZEAYIN 2538 BSALLIR) ), o s 250 A2 A DR BRI ke 8l
result 16 =( (port <<4) & mode) >>6; /* not compliant */
result_16 [FMECRFAE Trint SCERIGIR /N o BRI i ol 48 n) L3 S AT AT TR
result 16 =((uintl6 t) ((uintl6 t) port <<4) & mode) >> 6 ; /* compliant */

10.3 BH %4

MU 106 (R&ED : JER “U” MZAFEFAunsgned RAKFEE L.
(10.6 A“U” suffix shall be applied toall constants of unsigned type)
HER R R AR R R ARV, RO B TV 2 R S 2 o, A4

ORI

O MRS R/

O AT S SR AE

O BRIk k] CRIA-RE] L\ s BE D

follr, HERLH 400007 7132 MrEAGEHZint 8, I7EL6 AL EAEEH & long KA.
{H0x8000 7E16 AL IAKEH /Eunsignedint 280, Tf7E32 (7 HAEEHIIE (signed) int 8,
E

O AT “U” S AIE 2 unsigned 2871

O AN RSN T 200317 1) FREfIE g signed S8
1&7\%!
O AN RS T EREE T 2001507 KT/ iEHIEA] B 2 signed Blunsigned 2571

O AN RS T EREE T 2003107 KTk HIER] et signed Bunsigned 2871

R AT S NAZW . AT 1) B R A R B A A A o A SR
Hutunsigned 288, SHHIN L “U” TSR A B T REGIRVE . SRR EUE LI, RS
VIR Z R (TERERN S B EA SN R AD SRS G470 AR PR 7 I 1
CRARIENOEC IR

6.11 ¥8EHIBEER

BEFEAL T LLE R W R LK
0 OB AERE
O RRERE
O void 54l
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O (nul) FREFER CEVISUEO sl H hyvoid* S )
W RARET B I At ZEWI R A s, BRARLE LU I %1

O BB AR ARSI void BRI, iy HL H BRI R RS T USRI I BirAT 2R A A
WEF

O IR R (void*) HIR{E SR TSR AT o sl SO LA, 2B iR
B E B R I FR B R

C Hrp U T LRpE AR SR, 1y LR 1A T 3 S S

P 111 GRED - IBEFARRFEREON RBERE B R DUSM H AR A
(11. 1 Conversions shall not be performed between a pointer to a function and any type
other than an integral type. )
PR B BIAN R R BLHR BT (1 e e o S EUR € UWAT R o 284011, XA — A kiR
BEANBERE M SR ) AN R 2R A R H g i 5

P 11.2 GRED . NRIBEH AR SMOEMTRBIIRE 2 1] WS Iaet A HABSE
BT RITRET B Xt IEHRivoid Ta%tZ I BEREAT Hedhk.
(11.2 Conversions shall not be performed between a pointer to object and any type other than an
integral type, another pointer to object type or a pointer to void.)
XK 2258 o

M 113 GEBD - ANFEFRHSRAUMIER 2 (W BEAT SR e 4
(11.3 A cast should not be performed between a pointer type and an integral type.)
AP e M BRI Bt A R R KN S BLE SR o AT RE MRS DL B 2208 SR 1A
HEI 2 A (R A, AL AE DS ) Y A7 W 25 A7 45 s A A A M I T AN T e G )

P 114 GEBD : ANFEFRENRIRE M HADA RIS BN S st 2 [AIHEAT SRS #e.
(11.4 A cast should not be performed between a pointer to object type and a different
pointer to object type. )
T AT IR BT SR 2R T S AR 1 73 G IR R 48 vl e oK
uint8 t * p1,;
uint32_t * p2;
p2 = (uint32_t *) pl; /* AARVCECHIEEH: 2/
HM11L5 GRED . WRIBE R KRE T const Bvolatile BRERT, IABRIRER
YRR B RN SR o
(11.5 A cast shall not be performed that removes any const or volatile qualification from the type
addressed by a pointer.)
AR ART T Aok 1 A R i 2R 2R R S 57 ) A PR S A 0 S A PR A R (3B T o T, LT
T TR PR & -5 AF A ) AR F AR AR B (1) B FFANTRD
uintle t x;
uint16 t * const cpi = &x; /* HEIRE/
uintl6 t * const * pcpi; /* 8 EEEE FIFEE/
const uintl6_ t * * ppci ; /* IEEIREHHIHE BIRE/
uintlé t ** ppi;
const uint16 t * pci; /* 1R1A W ERTREt */

Bl
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volatileuint16_t * pvi; /* volatileZSEIFRE */
uintl6 _t * pi;

pi = cpi; /* fLIF —no conversion no cast required */
pi = (UINt16_t *)pci; /* RRYE */

pi = (uint16_t *)pvi ; /* ASHF */

ppi = (uint16_t *)pcpi ; /* AR */

ppi = (Uint16_t *)ppci ; /* A */

12 iz
B 121 (RO« AELMRBC FER R HEEHAFR I

(12.1Limited dependence should be placed on C’s operator precedence rules in express
ions. )

a5 AT BR 1 ) DA s A s AT UL SE  LASh, 3 mT LUK i P s ] 38 554
A2 2 C I AT SRS 5 5 A8, I8 XA 7 ikt vl LA e e S
DR, I HLAT DAEA AR S8 A 5 T AT 15 o AR, 3 22 FO9 5 25 20 B A FLRARAIG T mT ek
TR 7 BT 5 T AT IS A P 45 R il

O WA FAF A TARAEBOA TR ZAE S, BRARA T oA S a5 T E &A

Xx=a+b; * fRF */
x=(@+b); /* () BRATER*/

0 Teis FAT R RO T AL 5 5

x=a* -1, * f5iF */
x=a* (-1); I* () BRATER */
O AN, o = onis HAT IR AR RN % i cast-expressions,  BRAERIA T T IE H AT
SR IAI o
x=a+b+c; *f¥F, BEKRa. b, cRIBIERBIAMR */
x=f(a+hb,c); /*no()requiredfora+hb*/
x=(a==b)?a:(a-b);
if(@&& b&& c) [* acceptable*/
x=(a+b)—(c+d);
x=(a*3)+c+d;
X = (uintl16_t) a+b; /* noneed for ((uintl6 t)a)*/

O HMEFTAT IS EAT A AR R, R DU S S s S e . s SR (i,
IiEFnsRE) EAREe: B AH, MAEC R antk. KRk, W AR A
BHOEH (P2 RN RVE) U REEER T AR T LA AN E R 45 0 1 1 ) 431
TIRALIR16 AL R, BRI T OIVEAS R S I DA R RIS T ) 17 b ) T
PE:

uintle t a=10;
uintlé t b =65535;
uint32 .t c¢c=0;
uint32_t d;
d=(a+b)+c /*d %F9 a+b FESEH (16RFK65536) */
d=a+(b+c); /*d &F 65545*/
[* thisexample also deviates from several other rules*/
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R, 125 EARNKR, & RN e s HAT (&& M D L.

F 122 GRED . REKKENAPRHE LRI PG IR —2.

(12.2 The value of an expression shall be the same under any order of evaluation that the standar
d permits.)

b 7 AOBOEHEAT CRplie, REBCOHEEAT () && || 20 1, GES) ) ZSh,
FRIB AP I8 T & AR AR 2 (I Bl T S X BRSNS T RIEXWIEH I
I, FERANREE AT T RE S R ARIER (sdeeffect) MMIZE )T, ERE IS5 P ) Fat ok
by R REARUE BT A SE T I RIE I S R A, IR A TX L8 SRR S “ 741 11 (sequence point) 7
Je 370 5 RV FH 43 L1 SO 9899:19901195.1.2.3 715, 6.3 17 f16.6 i,

TR, IS FUCF I ) SR IR SR, U IX AN AL I 1)

TP AR S PR AT A8 S0 I OB T R AR, I A I FRAT IR AN AR
1. B 19 e B s HAT

Wk e A AR N 1, FIE

X = b[i] +i++;
W4 b[i] Wiz TG T i+ Wiss, REXSEARKSER. O
B AR BB TE Y, AT DABESIX AN ) . A
X =Db[i] +1;
i ++;
2. MBS
PR B SRR IE IR T R AR FRE 1
x =func (i++,1);

WA BRI HIRF AR, RIS EARER.
3R HERET

W R R BRI e B R R, I8 4 BB A N bR B S B 0E ST R AN PR AT
.

p->task_start_fn (p++);
4. RHEHH

BRALE AR IS DURAT B INE R Cln, Bt se 2 /i) o nl DU I e 48 FH e
Hrt) i s wi A R BT DA ARR FH i P A 6 075 238 S 5o 38 55 KPP RO AR

il

x=f(a) +g(a)
AL R

x=f(a);

X+=g(a);

R PT LA AR ) 1, B IR N RIS, B R P I P AME, A
258 =AM, FHEEE AR

push (pop () —pop () );

MRHEIE— pop () PECEHEAT I (K pop) BATEIVER]DD 2 AR 45 R
5k E I 15

ek A b B AR AT AP ZE B N BRI E T . ANg X BE - B0 s T IR
PATATHL 2 I B ik 2, ANEAR RIS A P IR EIRE .
filtn, N R AGE AR -

X=y=y=2/3
X=Yy=y+t]
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6.volatile ]

KPR EST volatile 5EC F2HER), HRE R IBLEHAL n] DM, TR (I AT 1M B
U5 (BIANEI N P A7 2% o XFilrfrvolatile PR 28R R G U 1) AT BE L e 1. C 4
FEaA b xvolatile (2L, 1 H, #EC FEFHTGLM, Xlvolatile IRz A FIE

(S Bvolatile D o MO RIB L —H o005 FF 2205 1) volatile $fli, X E R XHEH
PP, O volatile FRI7 ] )R] BE M B ) B R A T 1) v,

volatile uint16 tv;

|

X=V;

AFNNHE T A A S S SR R . B % 3R IA S IS BRI R 2 5 K )
A, AT S S o X2 R0 I IRy )i, b pR 0O U2 SR o 9, 2% B8R TR BRy
B R FL A

#defineMAX (a, b) (((a) > (b)) ?(a) : (b))
[ x]
z=MAX (i++,]);

Yoa>b W, FE AHE T RIS ANSENE a<=b WHIFE T XFE, 75
FHARHE | R0 BOME, 6F 0 BT REk IR

IAZ AP A, LA f 7 i DY & LN 5 DR = Mot (magnitude-dependent) 1)
VERA A AEIX B Je o VB W RE R AR RIE - IS SR F @ AR e U, sS85 A o —Jih
& R e Xl X as i sl 78 Mol rh, 1 fif2 27 A F3. F4 Al
FoAERTT i R RIA

f1=F3+ (F4 + F5);
f2=(F3+F4) + F5;

IKIES e A S AL B e, BRIk, /), E5eF4 M EFs A5
R, SAHfl BME. BOER3. F4 FIFS WA RWEM, A A TEMA T e R v B IR
J¥o SR, WRZGTL AIf2 HMEABECRUE AR R, B IF s iy VU< NG BNy s Bk
AT B AR

M 123 GaED - ARRFERFBEIEARREA S Hszeof BHAT.
(12. 3 The sizeof operator shall not be used on expressions that contain side effects.
)

C HPAAAEM — D ATREMMAR TR, N — D RIEAEH] T sizeof 54T IR
Tk RMRIEEAN S EN: sizeof FONFRIAXMZRBAGH . B GIXFERHTR,
sizeof AN eI BAT HIE I ZIA T, B BRI R E I A 2 5420 il

int32_t i;

int32_t j;

j = sizeof (i = 1234);

[* B FIFRAPAT, AR RRIE I intsize */

M12.4 GRED . BHEEREF && I || WAFREEAIRESEIER.
(12. 4 The right hand operand of a logical & or | | operator shall not contain side eff
ects. )
C U AAEXFEMN AL, FRIAFELETE Aot E 2, 0 FIX LRk X2 A H|
YEH, IamIVERA] e AW TREA S KA, XA T HAL 7R IAWE. nT LU EuX
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PSS &&- || AT 20 o HIPIRPNG DL CEHBEHAT) |, AT 5210
FAFN, MO AT IERAEUNE. 72 2 BEANEIUN, 8GEH ARERET L, s
EAEAEBRET R, ARSI RSOT . PIMZIE HAT L, A TR A
RERE 2 R EUR U L, A SRRy GO R IR A e 20 IBSEATRR IR AE A 73R
A BT EFE, DI R AT BeE D
LR
if (ishigh && (x==i++))/* AR, i++ABEASHHRIT/
if (ishigh && (x==1(x)))/* Only acceptableif f(x) isknown to have no side
effects*/
A LA A A 12 5451 SO 9899:1990M Hiiiidk ivolatile X IV 1)« X RIMEMS. X
PV E R AT RIS S A R B T, XL, e TR I Lz T DL B i is
AT ISR A AL

MU 125 GRHED « BH && B || FBREHNXEEARLREKX (primary-expressions) .
(12. 5 The operands of a logical & or | | shall be primary—expressions. )
“Primary expressions” j& X 7E1S0 9899:19901 . AT F /e A 18R B — AR R, B2 H =,
BEAE S R R I RIL T AR PR RS K, I R E A & 5 — AR AT alh &2, T
DEABIPATHER o AEIZFPELET 5 550 AR TSt R DRI A7 #0 2 AF 1 E
o W REX A 2 && FPAAREGEHE || AR, SATEA S .
(LR

if ((x==0)&& ishigh) /* ZEHx==0%*/

if (x]|y|lz)/* exception allowed, if x, y and z are Boolean */

if (x||[(y&& z))FRHEy&& z */

if (x&& (ly))/* makely primary */

if ((is_.odd (y))&& x)/* makecall primary */
MRFEAN HEH && FHAMEEHE || FAAR, A THEMAHE .

if ((x>cl)&& (y>c2)&& (z>c3))/* fil/

if ((x>cl)&& (y>c2)||(z>c3))* AR, ANEMFFEF */

if ((x>cl)&& ((y>c2)|[(z>c3)))/* fRFlEeER () */
RS ASBUGERN2.1 ksl

B 126 GBRBD : BEHEBHER (&&. || M D FERESNZRAE IR,

(12.6 The operands of logical operators (& &, || and !) should be effectively Boolean. Expression
sthat are effectively Boolean should not be used as operands to operators other than (& &, || and !)
D

ARATRRM R IL A REIMARZ R IZHAT (&&. || A1 D A EE s AT
&&. || Al U REZFGGEEST & | M~ B

M 127 GRED - AIEHERFARATELRRE (underlying type) RHERSHIZERES E.

(12.7 Bitwise operators shall not be applied to operands whose underlying type is signed.)
PLHEH (=~ <<o >>0 &N | D) MRS BB R 2R . e, WA

AT S AR sh B A7 b sl eI AR A s IR L, mias™ A )

AN 12.8 GEED « BAEHEFNA PR T FMRELZE, INMENTEF
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BAEB A EARBIMIAL 58
(12.8 Theright hand operand of a shift operator shall lie between zero and one less than the widt
hin bits of the underlying type of the left hand operand.)

B, WA SNAEIEH I TFHAERE16 3R, A BH R e Bl Er 10
115 Z [,

A 2 T PRI AT R 710 AT TARAE Ok, o] SRR A O — AN H e (M
ATLAESI D) o GRS 38 n] IR ZR AR, B2 A H EIRGER S (fEis
AT SR A B WA R A o 15 WX P A PR AR A A

u8a= (uint8_t) (uSa<<7); /* R */
u8a = (uint8_t) (uSa<<9); /* AN fiF, #BHSALFRR*/
uléa= (uint16 t) ((uintl6 t) uSa<<9); /* AW */

12,9 GRED : —TREHTAARAEELARB LR SHREA L.
(12. 9 The unary minus operator shall not be applied to an expression whose underlying
type is unsigned. )

o TOIREs A AR R AR R Jyunsigned int Biunsigned long & IAT EIN, 250517
A2 unsigned int Bunsigned long (458, X2 o X IWHEAE . 8 —Jomua H A7 TR
FEG R R BR AR b, AR SRR T E e T D A B UM RS 451, (HIXAN 2 4f
7%

U 12.10 GaED : ABRFHESEHER.
(12. 10 The comma operator shall not be used. )
A I 5 SR A AR A T, w] DU HA 5 7208 21AH R R

B 1211 (BB : RS EMERREANTEAN=4HE (wrap-around) .
(12. 11 Evaluation of constant unsigned integer expressions should not lead to wrap-a
round. )
DRI A oA 5 M R AN P 7 S g (RS DIBER) 7 2 A4 &, DRI T TG
P R R R AR Ui AR A B . R AEIZATIN (runtime) A
RIS BB RO b oA AR BGE 5, (HAES PRI (compile-time) 5L A
I A A G T o BRIATAT A A9 B K JC AT 5 B A A P] RE R g A ik
AU ] 2 N TR PR RE BT A B B o 0 T ARG PRI TSR BT IR R A, G
FEd DU AR 7 058, BT S5 R S 78 HARHL L RAs S8 AR IR, BR T A FAb 345 4.
X IXFERIFR 2, W RT3 WA A R, {H2int Flunsigned int (947 4 254570 il 4R
g e tlong Bunsigned long —#F¥f.
By, 7€ int 2880416 f7. long K732 A7 IHLAS L
#define START 0x8000
#define END OxFFFF
#define LEN 0x8000
#if ((START +LEN)>END)
#error Buffer Overrun /* WL, BEASTARTHILENSBIAK RILRFSlonghl */
#endif
#f (((END-START )-LEN)<0)
#error Buffer Overrun
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I* AALL: HBEE RN OXFFFFFFFF */

#endif

[* XFH EEAI TR EFISTART + LEN */

if ((START +LEN)>END)

{

error ( “Buffer overrun*);

[* A LL: START + LEN HI% 3 20x0000 (RARE) , FAXELRSintE
HAREH*/
}

12,12 CBRAED «  ARAFEREAEBREZR (underlying) AR R: (bit representation)
(12.12 The underlying bit representations of floating-point values shall not be used.)
T BUAF A 7 R T LR 2 P45 (0 AN [R) T AN TR], PRLMEAS N A5 P BRI A i 7 R 1
TR ERAE . NAZAEHNE Gnbuilt) (RIS SATRIBREL, EATRE T DL BRI T A7k 401

BN 1213 CGEBO = ek, B (0 FEB ) BERAN R HARE H
R GAE .
(12. 13 The increment (++) and decrement (—) operators should not be mixed with other
operators in an expression. )
AN BT R A AR IS EAHR A — R B R Bas EAT, 2
O e RIS T AR Tk
O CEAERGINT HAREIER], nTREAELE A E SLMAT R
FLIX L4 A () A SR B AR B B T LU 4
Bian, R IEIIE A ANE G
u8a = ++u8b + u8c--; /* AR */
TR PR B0 5 Ay 3 TR 22 4
++u8b;
u8a = u8b + u8c;
u8c --;

13 E=HIERARIERN
M 131 GEED - REEHRS AT A R ENRER L

(13.1 Assignment operators shall not be used in expressions that yield a Boolean value.)
FEATRIN Ry 7 FAT A R AR R 2 20 AN B A FH R B30 o SRR T I 32 B4R ) ] B
HRRIEIER, HEMEEUE ARG AAURMERRIEA . X1, BRI R4S A 1
(o
D R A ZRAE AT ST AR, A A F AR A B AP0 BEAT o 3Kl LA
Bhit b “=" F0 “==" [, WIIATHRS A AR
Blam.
X=Y;
if (x!=0)
{
foo ();
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}
NGBS R
if ((x=y)!=0)/* FEAEM/RE */
{
foo ();
}
B IR
if (x=y)
{
foo ();

}

132 GEBD : BHIEFHANZHARE Y, RIBRESERFRAIMRRE.
(13.2 Tests of avalue against zero should be made explicit, unless the operand is eff
ectively Boolean. )

BRI A EHE AR T, 2SS o AR A1 A1 2 B s AR AT R R
R, BARTEC PAT/RECSERS b &8 AR G IR AR AR IR b |, 45 i
HONIE AR W) R TR o

it dniRx AR, B4

if (x!=0) 7 JEEAETHEZITTE */
if (y) /I AR, BRTEBAM/RIERILIS */

HM 133 BRED . FRREXABAHGEAERRN .
(13.3Floating—point expressions shall not be tested for equality or inequality. )
KRV R R AR, AR LU AN TS true, BRI, iy HL, XA
FCBAT AN RELESRAT TS T000, & 25 Bt SR IR SR T o502 o 90, T AR v PRl ik 2
R AEATT FUYI «
float32_t X, v;
/* some calculationsin here*/
if (x==y)/* not compliant */
{rF..*}
if (x ==0.0f) /* not compliant */
()42 ARSI [ A S A 1) RELER , AEAS RN A R 2 g o
if((x<=y)&& (x>=y))
{rF..*}
N T AAFIE T R A, @S NSRRGSR A o 1A A% T L RRL L
(FLT_EPSILON) VLK Z 5 IR =Y.

FM 134 GRED - for BAKIEHIREAANBE SR RRBFIXTE.
(13. 4 The controlling expression of a for statement shall not contain any objects of
floating type. )
PERE T R 8 — AMIEIATH RS, R A DAY e TR I 28 1o 1 A REANRE
TUEH e i ARZEMEIOR 2 ST I AR AL, SEURH AR B2 R, If
HAREAT R IS AR v] B4 HR AN T P IR 45 3L o 1, FEERHRAT 1) B0n] LABEAE SE IR o3 T
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Az, A AT .

AN 135 CGEED :  for BHREAREANZ R REIEEREH]
(13. 5 The three expressions of a for statement shall be concerned only with loop cont
rol.)
for 1)) =Nk E LS I e AT % R T H -
- AMRIEAWIBIEH TGS (B
B AFTIEANAZ AL ERHEIA T EEE GO R LA AT R P42 1) A% et R I
HEARIEAIFA S (D 38 5 08 Jk

FN 136 CGaRED :  for TEFHH TERHEHBEZREANAEBMEFBK.

(13. 6 Numeric variables beingused within a for loop for iteration counting shall not
be modified in the body of the loop. )
ANBELEAGIMA TP B ARV E . SR ] DUE SR I R R U (0 LA R A AL
B, FERHELERE CA IR, ARG Efor THA)Tillit.

flag=1,
for (i=0;(i<5)&& (flag==1); i++)
{

[*...0*l

flage=0; /* fir— ARVFXF T XASEFTE5 R/ IEE */
i=i+3/* ARVE - AW TIEIREL %/
}
MN13.7 GEHED : ARTFEITERASHBM/REHR .
(13. 7Boolean operations whose results are invariant shall not be permitted. )

WRATKIB R A S RAR 4 “true” Biah#h “fase” , IBAXIN AT RE L dnfeel iR o
enum ec { RED, BLUE, GREEN } col;

i (ulba<0) /* AAVF — Tk SIGRHACE AT TR *
wwﬁ&:mmﬂﬁzvm%ﬁ%%ﬁ*/
iuﬁ;umw*xﬁﬁﬁ%ﬁﬁ*/

if (( ;8.a< 10) && (s8a>20)) /* A RVE-RAE M B/
ﬁuémqmnu&>aw*xﬁﬁﬁﬁﬁﬁ*/

if col .<: GREEN ) /* A fuvF-se W E*/

if (58;3“> 10)

{
if (sBa>5) /* Not compliant —s8ais not volatile */

{
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AN 141 GEED . ABFEAREIL (unreachable) KRS,
(14. 1 There shall be no unreachable code. )

ASFIIUI2 BX0) TS LA AT A PR E  HRAS B SR R AR, X LA /120 PRI AL e e b IR H AN
RN BUWHERR TR ARIAHGE A PAT A (i, PRI PES A0S (defensive
programming) ) o

TR MAH R AN T BB A RS Z T AN AP AT, I8 AT ER /AR 5 AN ] 25k
o i, AEICEATHE TR AR )5 R ARPR DA & AN AT 2 1 -

switch (‘event)

{
case E_wakeup:
do_wakeup ();
break; /* unconditional control transfer */
do_more(); /* ARG — AATBEARG */
|
default:
[*...*
break;
}

XPEEANBRHOR YL, WERAMFAER T E R T-B XA RBCRE AN R 2IE 1

MN14.2 GEED : FrAIEZER (non-null statement) [i%:
a) NMEEHITHEDAE—NEIEM (sdedffect) , BF
b) FILAT | R M H % #
(14. 2 A1l non—null statements shall either:
a) have at least one side—effect however executed, or
b) cause control flow to change. )
FEATER) CHETERD , WERBERAT BIE A S R IR S, 0% 457
FEEE DR, DR EA T 0 IR AETE A RIS A o 90 4, T TR PE AAE AT I A — g e A EIE -

[* assumeuintl6 t x; anduintl6 t i;*/
X >=3u; [* A L x is compared to 3,and the answer is discarded */

P 143 GRED . ETREZH, FEORBHRET L HETERETRE, /i
ERFEARE N PRREK.

(14. 3 Before preprocessing, a null statement shall only occur on a line by itself; i
t may be followed by a comment provided that the first character following the null s
tatement is a white space character. )

WHARHEAEER, BRI SN, eI Z B EAIA S 14T
PR AT ] U A LAORFF A 1A% 20 W R — S BERAE SR ) S 1, B4 /b B
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NIRRT A T AR 2 BT K o T B 2 AR T SR 2 U e i F e it TR
(R DA IS o RO A A A3 75 2SS A T R RS O 5 LA SO R BAE — A7 Bl ) de
o DBUONIRFE A7 A0 0 Ron g A f i . 5l

while ((port & 0x80) ==0)

{

; I* wait for pin — Compliant */

[* wait for pin */ ; /* Not compliant, comment before ; */

;/* wait for pin — Not compliant, no white-space char after ; */
}

HMN14.4 GRED - ARNAFER goto EA].

(14. 4 The goto statement shall not be used. )

B 145 GEED . ANAER continue B

(14. 5 The continue statement shall not be used. )

B 146 GRED . MMEMERBEARE RNA—Kbreak B TIERRIS R,
(14. 6 For any iteration statement there shall be at most one break statement used fo
r loop termination. )
LR SO 2 RAF I RAEE A o JRIAT SRV —Jkbreak T51), BIYIX o vFXUE 45
RIPEA AL o

BN 147 GRED . —ARBAEHGRNZA R —FERHA.

(14.7 A function shall have a single point of exit at the end of the function. )
K& 1EC 61508 [ Uf fgmfiss 2NE K11

FW 14.8 GEHD « 4 switch, while, do..while Bfor ZHERIEAN %R AIEH.
(14. 8 The statement forming the body of a switch, while, do... while or for stateme
nt shall be a compound statement. )
4R switch iEAjmkwhile. do ... while Skfor FEIREERIAIIIE AN Ze B A TER (FR7E
KEESH) , ML SEA) R aE&— 4B,

111
for (i=0;i<N_ELEMENTS; ++i)
{
buffer[i] = 0; /* Even a single statement must bein braces*/
}

while ( new_data_available)
process data();  /* Incorrectly not enclosed in braces*/
service watchdog (); /* Added later but, despite the appear ance
(from theindent) it isactually not
part of the body of the while statement,
and is executed only afgter theloop hasterminated */
HE, BEtEn) L REE S A Ja NAZ AR A e R . ik Hog Al 1.
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P 149 GERED . if GEER) SN ZBEEEGEN. de XEFNEBEFES
EREE SIS B,

(14.9 An if (expression) construct shall be followed by a compound statement. The e
1se keyword shall be followed by either a compound statement, or another if statemen
t.)

121
if (testl)
{
x =1; /[* Even asingle statement must bein braces*/
}
elseif (test2)
{
X =0; /* No need for bracesin elseif */
}
else
X = 3; [* Thiswas (incorrectly) not enclosed in braces*/
y =2; [* Thislinewas added later but, despite the appearance
(from theindent) it isactually not part of the else,
and is executed unconditionally */
HE, BEtHn) LRHE S A Ja NAZ AR A XN Fa i R ifE . ik Hg A1

HOU 14.10 GEED - Brfa Ry if . dseif i Zhdse FRIGE W
(14.10 A11 if ... else if constructs shall be terminated with an else clause. )
AEATI—45 if EAERA AN dseif BAJEREN AR i Meseif A2
PRAT—4kelse W51). 1Mif 1EARJEE else TH AU S DUAEARIN Z ) .
WG else A BRI g fE (defensive programming) . else ik BT
WA ENAE, B S5l AR DL W A T AT AT ). 1X Hswitch 1) P2k A
Al —Mdefault 4] GRN15.3) 231,
filtgn, N AR R i T

if (x>0)

{
log_error (3);
Xx=0;

} I* else not needed */
IR AR Tif, elseif &iH:
if (x<0)
{
log_error (3);
x=0;
}
elseif (y<0)

{
x=3;
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A
else I* EAelser S ak B K A, BIE */
{ I FERF BN IXAN SO AN S Bk

/* no changein value of x */

15 switch &f]

N 151 GEHD :  switch HFERBBAELRE®RIA (cosdy-enclosing) HEEER
Rswitch BAMEHHE
(15.1 A switch label shall only be used when the most closely—enclosing compound st
atement is the body of a switch statement. )
case default FR%E VGV % &M switch B RIRE A TER). ificase T AJAN
default 5~ 1) M i HATAH [A] i) Ve

F 15.2 GRED . HAIEZERswitch FANIRTLFHRIBbreak EHHZIE.

(15.2 An unconditional break statement shall terminate every non empty switch clause.)
A switch A i — 4B A N iZgbreak 5], 83 W switch 7H) 25 &1
w), MWAREERIRG 4R NV i%Ebreak THA).

F 153 GERED :  switch BRIKIRE TN ZRdefault T4,

(15.3 The final clause of a switch statement shall be the default clause.

N

X default FRJMZSRE TR IEGFE . % 7 RINIZHATE A3, BE
A IE AR LU I A T B AT B

N 15.4 GEED :  switch RIERXARRE A /RIE
(15.4 A switch expression shall not represent a value that is effectively Boolean. )
.
switch (x==0) /* AR —effectively Boolean */
{

HMN155 GRED . |4 switch BAEDNEH —Acase F4J.
(15. 5 Every switch statement shall have at least one case clause. )

il :

switch (X)
{
uint8_tvar; /* AR */
case0:
a=b;

break; /* break isrequired here*/
case L: /* ZH)F, AFREbreak*/
case 2:

a=c; /* executed if xislor 2*/
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if (a==h)
{
case 3. * AR —case AAFBEXIL GFEAH) */
}
break;
case4:
a=Db; /* not compliant —non empty drop through */
case 5.
a=gc;
break;
default: /* default clauseisrequired */
errorflag = 1; /* should be non-empty if possible */
break; /* break isrequired here, in casea
future modification turnsthisinto a
case clause*/

16 tRE]
N 161 GEED :  REEXAEEETTSHENSH

(16.1 Functions shall not be defined with a variable number of arguments.)
AHRFPEAFAEVE 2 AR IR . P AN 2 5 A8 ) P AR B S B0 B n ek 2. X HERR T
stdarg.h. va arg. va start filva_end i H . —AMEH AT ARZSHIH] 1 iEprint fR 3.

P 162 GRED . RBEARAABS, NMEREEERFEN.
(16. 2 Functions shall not call themselves, either directly or indirectly. )

TX R T 22 A AH ORI 2248 0 AN REATEFH 126 U e 50 H o 368 U AS B 7 38 mT Ak 3 T ik
FEMIERS, XA RECTEME R BRARSIHZE T AR5 P& P, WA ol BeAE AT 2 11
et A & BIREBL (worst-case) [RIHERR ST

MU 16.3 CGEED = FERBREE N PTE S84 MR RAT
(16. 3 Identifiers shall be given for all of the parameters in a function prototype d

eclaration. )

A I IR ) i A S N N e B U R S B R O BT S e A T

U 16.4 GESED «  REA S B E P AR RRT N % —2
(16. 4 The identifiers used in the declaration and definition of a function shall be

identical. )

P 165 CGBRED : ANHESERRBNLFEHNAFvoid REKSH

(16. 5 Functions with no parameters shall be declared with parameter type void. )
BRSO BATIR PSR CAEN8.2) , W s O IR [FTAT4icd, IR RIS N

void. ML, UREEAN S E, SHEBIRN AW yvoid. B4 Emyfune, W R BEAY

R AN IR P W N P A -
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void myfunc ( void );

166 GaRED : ABE—NRBEPSHNIZEFHARSHILE.
(16.6 The number of arguments passed to a function shall match the number of parameters. )
XA )T L3 T A R s 2 5 At S —— LR 8. 1o A DU e R B A Rk G 1 4%
A BEAN PR IC IR FE LR R

A 167 (PO - RPUREF RIS SEMRAR A TBEURRE NS, BN %S 5
¥ Rconst HIFEET
(16.7 A pointer parameter in a function prototype should be declared as pointer to const if the p
ointer is not used to modify the addressed object.)
AT 257 A SRS R 1) R Az 1 X o const PR N2 FAE BT $e 1) R0 i AEFR £
NELRI RN Z AL
il
void myfunc (intl6_t *paraml, const int16 t *param2, int16 t *param3)
I S NG RAT ME S - AN E
Z¥(—. : Addresses an object which is not modified — const required
param3 : Addresses an object which is not modified — #t/>const */

*paraml = *param2 + * param3;
return;

}
I* ZE =Nz Fconst */

FMN16.8 CGEED : WA non-void IR [EIZRAY K R HH AR M BN EAE B HR
ERKreturn EH).
(16.8 All exit paths from a function with non-void return type shall have an explicit return state
ment with an expression.)
Tk T R BIWIREME . W Rreturn 1EAANEERIL L, K RECRE XWAT R Gt H.
A A T .

A 16.9 CGEED :  RBASRRFRER R EERE TR, BREHERBEERNSEHIIR,
FIRATLAA =

(16.9 A function identifier shall only be used with either a preceding &, or with a parenthesized
parameter list, which may be empty.)

WARRE SN
if () AN () BE &f*/
{
*o*l
}
TR AN S R L VR A o B bk 2 A5 ONULL, S AT s 2 O A

MU 16.10 Codfd - AR pAECR I TERR(G R, B AR A BNV A% T

(16. 10 If a function returns error information, then that error information shall b
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e tested. )

—ANEREL OWRHEE TP IR 2 58 7 R B R P SRR D) RefE PR f—LdR
IR R AE I TV o X AT DU A PR iR bR I s R A 1 3R [ B B HAD T B . ANEAT A
i PR BB T IXAE AL, R R e N2 bR 0R [T 7 Z S B R R

SR B R, AR T8 BR B Ua A R e R a2 (R20.3) K, % ek i
AR RS 7 72 B SR (1 B 1 R AR T B e IR R, Xferrno A Ch 17 IR [P & 2
ARG R SRR IR (AEI20.5)

17 ¥gsHFn#4A

M 171 GRED - B RBFEHE R RAERIRERB A TR R L.
(17.1 Pointer arithmetic shall only be applied to pointers that address an array or array element.)
XF IARFR 1) A e A T SR R R RO yRis 5 CELER SR RRAED = S EURE LK
7.

B 172 GRED - R R SRR A R — 8 A TR iEs L.

(17.2 Pointer subtraction shall only be applied to pointers that address elements of the same
array.)
AP REHR I (BRI GORTR T 1) [F BN SRIN, $REHRIE A RES
R 2 AR

M 173 GRED = >, >=. <. <= ANHAERIRA L, R R—H4H.
(17.3 >, >=, <, <= shall not be applied to pointer types except where they point to the same array
D
WP R BT R ] [R5, I8 DR ST L A 3 30K & SCIRIAT A o TR
FoVFR I B RT3, (HAZTC R D 2R 1

AN 17.4 GEED - BARMRTINYRBHEFEEHAE—T KRR
(17.4 Array indexing shall be the only allowed form of pointer arithmetic. )
AR G| AR s SR ME— AT 32 177 2, TR & B AR KR BT 54 58 A T i -
FH Ut B AT B /D (R R i ) o AN ZE L E T S EUE i B ia 5. Bl R g | BN I AE E SN
RTINS G b ATAT 2 QSRR SRS 7 1 25 U 1) AN A3 B2 077 1) PR BTG 25 P9 A7 i
BAEF AT LR H B sl g A va i, B L v DA o AR AL . LR 21,1,
void my_fn (uint8_t * pl1, uint8_t p2[] )
{
uint8 tindex=0;
uint8 t *p3;
uint8 t *p4;
*pl=0;
pl++; /* ASHF —pointer increment */
pl=pl+5;/* AR pointer increment */
p1[5] =0; /* AR -pUFEAZEBRIEL */
p3 =& pl[5]; <A — plFEA R BB RIS/
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p2[0] = 0;
index ++;
index = index + 5;
p2lindex] = 0; /* fiF*/
p4=&p2[5]; I* fRVF */
}

uint8_t al[16];

uint8_t a2[16];

my_fn (al, a2);

my_fn (&al[4], &a2[4]);
uint8_t a[10];

uint8 t *p;

p=g

*(p+5) =0,/ ARWF */
p[5] = 0; /* FifF*/

175 GEBD : NEEHIESHRBEREARZ T2 &
(17.5 The declaration of objects should contain no more than 2 levels of pointer ind
irection. )
ZT 2 RINAESR 2 I GGRACIIAT A (AR, DRI N 3k A
typedef int8 t* INTPTR;
struct s{
int8 t* sl; /* fuifF */
int8_t * s2; /* compliant */
int8_t * s3; /* compliant */
3
struct s* psl; /* compliant */
struct s** ps2; /* compliant */
struct s*** ps3; /* ARG */
int8_t ** (*pfuncl) (); /* compliant */
int8_t ** (**pfunc2) (); /* compliant */
int8_t ** (***pfunc3) (); /* not compliant */
int8_t *** (** pfunc4) (); /* not compliant */
void function (int8_t * parl,
int8_t ** par2,
int8 t *** par3, /* not compliant */
INTPTR * par4,
INTPTR * const * const par5, /* not compliant */
int8 t* par6|[],
int8 t ** par7[] ) /* not compliant */

int8 t* ptrl;
int8 t** ptr2;
int8 t *** ptr3; /* not compliant */
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INTPTR * ptr4;
INTPTR * const * const ptr5; /* not compliant */
int8_t * ptr6[10];
int8_t ** ptr7[10];
}
HAL R

O parl Hlptrl s245[A]int8_t HI4RE .

O par2 Miptr2 ZFRmint8_t MR EMFRE .

O par3 Miptr3 /2R Hint8_t HIFREFFRETIFRE. X =%, PIAE S

) pard Miptrd 4 EIT 245 [)int8_t [HFRET 4a% .

O par5 Miptr5 ¥ EFR Mint8_t MFEEr const frEHfconst ¥5%F. 1XJE —%, ik
NG,
[ par6 AR t AREFFRE, BB e A et 1 B R Je R MR

O ptré JEint8_t S FRENHAL

O par7 sEARMINS_t AREFFRE IR ER, R B B A AR M B ) IR T R e
o =%, HHAEIE.

O ptr7 SEARIIn_t FREH TR L. XA .

P 17.6 GRED - BHINFMEXNREHIEA MRES AR ES — MR ELE I LFER
IR IRFF IS B
(17.6 The address of an object with automatic storage shall not be assigned to another object that
may persist after the first object has ceased to exist.)

IR BBl S AR R 2 AT 0 B B R E I & BB SR 5 B
BN RHOR I B, IR ALERIIER G A5 b A AE CHEHBME RSO TR0 I, L2 kb (%
RO RES IEEEAFAE

il

int8 t * foobar (void)
{
int8_t local_auto;
return (&local_auto); /* AR */

18 H“HME5HKE

N 181 (GRED . A& EERRESRBNIZFERHEIT (trandation unit) KRR
.
(18.1 All structure and union types shall be complete at the end of atranslation unit.)
SR A (0 58 48 P W N B AT SOz S R M B s 2 Y .
struct tnode* pt; / F=H, HHtnodeAsEE >/
struct tnode

{

int count;
struct thode* |€ft;
struct tnode * right;
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}; FtnodeRIRFE R SEEHT */

MN18.2 GGRHED : XNRARBELSESR (overlapping) NZ.
(18.2 An object shall not be assigned to an overlapping object.)
MRS, AR AN ES KA AA SR NG 58—, 247
JEARE I

P 183 (BRHED :  AREA T AHKH HRERH —RAFEXI.
(18. 3 An area of memory shall not be reused for unrelated purposes. )

AT B 1AL A7 At 5 Lo T AR R e 75 AR A7 39 18 118 A P 20045 H 1] — Bl gy
A AN A B B AR o AR W] S X AORE T W9 BOAN R R Kt B, A A7 AE TR AT S IR A
AHE PR IR 8] B ity HARAN 248 [R] IR 5K

X TR RI RS, ANEBOX, BB RFZ . . — Mgl
Bl i) FEAS DI K SRS AR R K, 0 2 N DX O EAE A7 A AR A 8l Can, b igns |
AL o IXPIMPSER R AE A7k L P REAN[F)IT HL AT e s o HAR S o SXAEAE BRI DA
FIF, HlE T BEA S IEFIBIAG . PRI IBNEAE IR RGP U2 SRR .

SR T AT I HH TR0 0 D R ] 2 RO AE PR it 35 o SIS A AR 75 R I U
T B A DR RS B 1) B A AN 23 B Uy ], A DR B8 U 2540 M i a6 10 T DA S o] 3
b o> Hts (s B2 ECAN IR S TR ) (U5 IR AN AT REIR o IR H AR, DU T B A2 20 2 5
R, IFLEE T AR TS 28 I D2 IR .

AT LU FTIERE m HAh T- BUA X — A

TR, MISRA-C ANAEDG] G A% M PRV A R IR SE AT A 45 B A, DRIk P 28 ) ez
AARIAES . Prek, Z8FRGE, diEds I NAE L, ANEREIAHE. SR EEST,
A e A B A R TP A R AR A el A Wl 2 R e, RIS AEAH R AR A o) o Ie 2
(R, LRt o S B ™ Ak, SR P AT SRR E R K N

N 18.4 CGEED : ABEMFHBLE
(18.4 Unions shall not be used.)

F18.3 2 1A H B H AR XS, SR, B A7 X S0 o 1A OC H
T, AR S AFAE R B R R 0 AU o PRI, 4 AR DU AR LS ART H (A B o
JYE L, BOR B R O T 7R S T T S DA B ORI SE . R AR IR
TEOLIT, W A A OG0 e SCSEIR AT I AR SCRS T, T8 6 AR 1 35 1 Ah 2 mT DA
T e S, T DATE BT SCOR PR H s T I SR FE T o 5 A O I SEIRAT A R
iEé:

O A — GG RN T 2/ EA

O HRP RS T T 2D Fi R

O A IRT (endianess) ——HdE - P R AT AU S A AR SR IR A A7 L HE I 2 0
Hohl:

O ALy (bit-order) ———A T RIS WAl 1R DA R A e] 43 Be e A 38 )
XN NG SLE R o] A2 () B AT AL, dnde Rk FnEao B (b
SIS SR (variant records) AR B O R4 (common fields) X 7311, AN X
gy (differentiator) (A8 S IUEAT IS DL N # & A BTG .
AR ART I EN

TEAA T, AF RS V7 ) —N32 A7 £l 7 1) 705 AR 7 RS i 2 420 3
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R MR IR -
O uint32_t 257 4532 i
Cuint8_t 2R 48 fif
O SIS S PR e vt AT 280 T AP A A SR AL ) A A M
SISO TR AR
typedef union {
uint32_t word;
uint8_t byteq4];
}word_msg t;
uint32_t read_word_big_endian (void)
{
word_msg_t tmp;
tmp.bytes 0] = read_byte ();
tmp.byteq 1] = read_byte ();
tmp.byteg 2] = read_byte ();
tmp.byteq 3] = read_byte ();
return (tmp.word);
}
B AR 2R L )RR AR DS Bt T Al A R R TE 2K
uint32_t read_word_big_endian (void)
{
uint32_t word;
word = ((uint32_t ) read_byte() ) << 24;
word =word | (((uint32_t) read_byte() ) << 16);
word =word | (((uint32_t) read_byte() ) << 8);
word =word | ((uint32_t ) read_byte() ) ;
return (word);
}
AN, TG PTREAE I SEIIN R 22 80 Ve ™ AL IR AR AR AT S8R 1K . R0 &
PHAT 18 5 RIS A A AT PRV SR I T RS AR IS, A FH IG5 PR SR B2 m DA B
AR SR
W5 A0 6 FH T S AR e o AR e o SR PR H AT R AT R B sl AN i 1
CAN R b (CAN Calibration Protocal, CCP), HArapAN K i%k4hCCP % ki [FICAN
RIS A s, B AN R R ATING AN, X EEE T (R R R AR
T AR S — AN Y B AL
AR SE B T- i R e
T uintl6 t R PE16 17
Cuint8_t AR 7
O HEBUFRFT AL R, uint8_t ATuint16_t IR 45 R B 22 1) AN A7AE [ B
H T A, A L PR SR X B AR R AN R, FUR AR IR AR
HORHUMAS A CCP I SEI BT
/* Thefields common to all CCP messages */
typedef struct {
uint8_t msg_type;
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uint8_t sequence no;
} ccp_common_t;
/* CCP connect message */
typedef struct {
ccp_common_t common_part;
uint16 t station_to_connect;
} ccp_connect_t;
[* CCP disconnect message */
typedef struct {
ccp_common_t common_part;
uint8_t disconnect_command;
uint8_t pad;
uintl6 t station_to_disconnect;
} ccp_disconnect_t;
/* Thevariant */
typedef union {
ccp_common_t common;
ccp_connect_t connect;
ccp_disconnect_t disconnect;
} ccp_message t;
void process_ccp_message (ccp_message t *msg)
{
switch (msg->common.msg_type)
{
case Ccp_connect:
if (MY_STATION == msg->connect.station_to_connect)

{

ccp_connect ();
}
break;

case Ccp_disconnect:
if (MY_STATION == msg->disconnect.station_to_disconnect)

{
if (PERM_DISCONNECT ==

msg->disconnect.disconnect_command)

{

ccp_disconnect ();

}

break;
default:
break; /* ignore unknown commands */
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19 FaibIRigS
I 191 R « et sincude BAUZ TR AR AT R & SRR .

(19. 1 #include statements in a file should only be preceded by other preprocessor d
irectives or comments. )

AP Frfr#include $5 -2 W A% A TECE AT AL SCETRER A & o AR BRSO
tay LU Se#include T R T8CEL 1) H RE S FLA AL I 4 B RE

P 19.2 BB : #include 38 RHLICHZ F BA G ILAEARMEFAT .
(19. 2 Non—standard characters should not occur in header file names in #include dir
ectives. )

WA SRS A4 AL AR ) < A1 > BRGERTER " A1 " BOERFZ M T ¢, 0\,
BOERE, AT MR AE .

AN 19.3 (B&EMH]D :  #include FsbHEIE SN BE<filename>EL” filename” £51
(19. 3 The #include directive shall be followed by either a <filename> or “filename”
sequence. )
#ian, A SRV
#include* filename.h”
#include <filename.h>
#define FILE “filename.h”
#include FILE

FM19.4 GEED : CHRIZERBEY RAMKBESHERNBIMHIL. HE. MNESHEERK
RiEA. RERERT. MR IRRT B do-while-zero 4514,

(19.4 C macros shall only expand to a braced initialiser, a constant, a parenthesized expression, a
type qualifier, a storage class specifier, or a do-while-zero construct.)

X T ] SR VR A TE e AR AR AT AN R [RLE 145 60 45 1 Unextern,y
staticHlconst JXFER R T AT FHALAT HoAhJE 20 #define #R] BE S EERFUWIAT A, B
Fe AR HERE A

Rl i, EANREN T GBS, BR T do-while 45#. EANRETE @ SGE S
iRE. ZREHRIET RIS, AEWMIEXR O {3 0 #BNIZEOT H L.
do-while-zero £ty (UL RTfIAIH] 1) AEAEZTE AR R ME— ] 352 (1 B A S8 Bl A IR 2
do-while-zero 5K H] T3 6 AP HIF MR LR IR0 . TERE: BB ERIRIR R LA
I35 o

i
F —TFEAREER */
#define Pl 3.14159F I* HE *
#define XSTAL 10000000 /* Constant */
#defineCLOCK (XSTAL /16) [*EHEER */
#define PLUS2(X) ((X) +2) I EYRRIBR */
#define STOR extern I+ FAERBLART </

#define INIT (value) { (value), 0,0} /* HJaEdk */
#define READ_TIME_32()\
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do{\
DISABLE_INTERRUPTS (); \
time_now = (uint32_t) TIMER_HI << 16; \
time_now =time_now | (uint32_t) TIMER_LO; \
ENABLE_INTERRUPTS(); \
} while (0) I* do-while-zer o1 F */
I BARERASVE */
#defineint32_t long/* NEAEA typedef AAFr */
#define STARTIF if ( P ARER () FAEFEXTES */

195 GEED : EARERPIEIT #define M #undef.
(19. 5 Macros shall not be #define'd or #undef’'d within a block. )

C WHFE, REAACRY A AT A7 B e Hdefine Bl#undef J2 57201, (HAT AR
FEF A N AR IR A A T HeE

W, #define $5-ZMHAEHGL LA TTIR MY, 7R85 — R EUE L2 T 1Mi#undef 5
LA ERE LHN19.6) .

N 196 GER&ED : AEFH#undef .
(19. 6 #tundef shall not be used. )

MWH, #undef TR, S MBS RN, BEAEZ A7 AR B S0 AR L .

AN 197 BB : RBMEAMLEREREE (function-like macro) .
(19.7 A function should be used in preference to a function-like macro.
)
HI T2 Re S LU R B DUBR K 52, R R T — P e R BRI . 7EREAT 240
PR AN AN . BRECE I )AL TE v BE R 2 IR S 4L

FM 19.8 GGaED - REEFIRARAARRDOSH
(19.8 A function-like macro shall not be invoked without all of its arguments.)
AN R, H S AL B A I 2 G ) e B B TP )RS S E 4 B 2
OH AT E R, 1R IAT A e R .

M 199 GRED . ZREREEPSHEARESELBULETR S KPR T,
(19.9 Argumentsto a function-like macro shall not contain tokens that look like preprocessing di
rectives.)

WERATATZALAT R RAUSRAE FEA R % AEHT 2 A QRR RN (AT D RS2 AN T FIU ) o

FM 19.10 GafD - FEEXRECEN, SNMSELFATMNZLUMNESTEER, RIEEMN
MAHER A ERAESL .
(19.10 In the definition of afunction-like macro each instance of a parameter shall be enclosed i
n parentheses unlessiit is used as the operand of # or ##.)
BB E X, SHOVAZ/ME SRR, Ban—Aabs s#nT LUE Sk
#defineabs(x) (((X) >=0)?(x) : -(X))
ANBEE Sk
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#defineabs(x) (((X)>=0) ?x: -x)
WA RFFAKII, T2 4 P Ak B2 AR e NACRY N, BRAERFAR SR A 25 45 Hh 2
KSR .
% JEHT I S —ANANER 1 X I 2Kk AT A
z=abs(a-b);
Ba i g5 R
z=((a-b>=0)?a-b:-a-b);
TH#REA —a-b HHHT (-a)-b, MARMEN ~(ab). ISR /NG S Pk
A LAGBE G 3K (1) 1) L

FN 19.11C3EH1: FALBETE S A TR B IRRFEAE A BT AR ST X, BR T #ifdef Ai#ifndef
184 Kdefined VBAERT -
(19. 11 A1l macro identifiers in preprocessor directives shall be defined before us
e, except in #ifdef and #ifndef preprocessor directives and the defined () operator)
I AR AL B & TR AT IR 4208 SCRIARIRAT, TIAL R 2R AT I A4 AT AT A H &
e S b % . #ifdef. #ifndef Fldefined() F AR 2 & 75 A7-E I F FH LA THERR -
(LR
#if x <0 [* x assumed to be zero if not defined */
FERRIRATAAL T 2 B 255 JE Al st def 32E4T I3
TR, PUALHARRRT AT LA Hl#define 4542k & SCH AT LALE S B 4 1 1 i s (R ade o o
& o R 2 ¥ 2 A H#define 54

MU 19.12 GaFD « FR—REEXPHRSTUHIA—R # B # BUCESRIER.
(19. 12 There shall be at most one occurrence of the # or ## operators in a single mac
ro definition.
)
5 # 5 PSR ER AR OGS O A SRR AR s W 2 AR ) . Ayt f i )
A, AR P AR MR R (BRI, S # B . B HD

P 1913 (BB : ABEfER# R # TUCERRIER.
(19. 13 The # and ## operators should not be used. )
b5 # l # FIAE PR SSARAE R AR SC B T SO AR R e W 2™ AR ) e e 01X
SR AERF I SE IR A — B0 . B iX e[ T, S i AN EEAL A E A

M 19.14 Cadfi)) - defined TUALE#RAERT K BEAE I PIMRAEIE L —
(19.14 The defined preprocessor operator shall only be used in one of the two standard forms.)
defined TiUAL FARAEAT 1) AE AT SR VFAI LN«
defined (identifier)
defined identifier
FEAT HoAb R B AR 2 S BOR E LHAT R, b
#if defined (X >Y) /* not compliant —undefined behaviour */
11 #f s #elif PALPLES 19 e g SRR d B S EORE SCIAT N, WAZEE S o 4
#define DEFINED defined
#if DEFINED (X) /* not compliant —undefined behaviour */
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FM19.15 GGRED - KRBT EHE T LA S — A LSRR A AR S IR
(19. 15 Precautions shall be taken in order to prevent the contents of a header file
being included twice. )

LA TT (trandlation unit) L5 T R 2% LHIRIIRE K SCHF, 2R AERES ST a2
2T RN TE . X2 PR R FET 24 € LaliE Xah5s, Ha 0 AR E
S R R IAT A

Z AL A K AT DL R A ST B v R S o A RAN BRI X — 5, A ORI
IESRSCEN B S 2 T IR S8 T BUE W R SO BCE — A2 2k 2 —
AL Il 8 SN IFAE SR ST - OB 25 I e DLHERR SCAE P 2%

Bilhn, —AN%h “ahdr.n” [FSCHERT DLAHE IR

#ifndef AHDR_H

#define AHDR_H

I* Thefollowing lineswill be excluded by the preprocessor if thefileisincluded
mor e than once*/

#endif
B AT DM i g ek
#ifdef AHDR_H
#error Header fileisalready included
#else
#define AHDR_H
/* Thefollowing lineswill be excluded by the preprocessor if thefileisincluded more
than once*/

#endif
FM19.16 GRED : TLEIBSENE ENZRERNXE, HERER TS HERIE
BT
(19. 16 Preprocessing directives shall be syntactically meaningful even when exclud
ed by the preprocessor. )
29— BOEAH B AL BER - HERR N, BEMRCHRER U £ (0 ) AR 2 2 B — A
telse, #elif o #endif 54 O L NICAR) o WA —NEHERRTE 224 OB UA G
(badly formed) , i Z0E E I A LMY, IXHARAER G R,
ASHENEE SR AT FRAL IR & AE V5 LR AR, BT EA T BUAE BB A P
R, TR #else FI #endif $§4 5 AN LRI M L AMUAEAT 4T . AERRITIHATIX
MSO ERIN G e g I AE IR 24—,
#define AAA 2

int foo (void)

{

intx=0;

#ifndef AAA
Xx=1;
#elsel * A fuifr*/
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x = AAA ;
#endif
retun x ;
}

FN19.17 CBinikl) « AT #else. #elif F #endif FALFEFE A NAZ [ 5 E ARG #f B
#ifdef 5 TSCEAH AR SCAF
(19.17 All #else, #elif and #endif preprocessor directives shall reside in the same
file as the #if or #ifdef directive to which they are related. )

LB AR AL E AR A — R P TRAL BRAE -S4 B, an R A IR 8 2 B AT L
FER St 2 AR L . AR ESR T I TRAL B P 51 #f [ #ifdef .. #elif ..
#else ..#endif NAZJBAER]— SO o REE AN 2 ORHF R G AR S5 40 JF et S 2 4k
i) o

TR XIFAHERRICIT A X R T AR 2 05 S i AT e, R BS54
OGP AT 48 2 T8AE — A SO RITAT

filec

#define A

#ifdef A

#include*“ filel.h”
#endif

#if 1

#include*“ file2.h”
EOF

filel.h
#f 1

#endif /* LI */

EOF
file2.h
#endif <A SR/
6.20 FRAERE

FM 201 CGGRED - AREREPREFRIRRT. EMREONEEE X EE XEBUHE X
(20.1 Reserved identifiers, macros and functions in the standard library, shall not be defined, red
efined or undefined.)

W #undef — AN AERRHEE P 022 AR S [RIFEANGFI)E, #define — N4,
IMTi%4 7 EC IR B PR RAT BB AR e e TP O 28 X Rk $ 4% A IC Sty . Bt A7
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5 LR R ) DR B AR 2 5, eI F D AT 880, n SO AT H T s Sl se S
AT E R AT N . X P fhdefined. _ LINE__. _ FILE . _DATE_ .
_TIME__. _STDC__. erro #llassert.

#undef (1) FH AT A2 WA 19.6,

ISO C IR B FRIAFFAEA SR T2 W.7.1.3 5M17.13 1556 T1SO 9899 :1990 [2], [ 1
INAZ A Gt PR ()9 5 NSO o T, BT BL R RIZ AR AR A AT A2 TR B 1

P 202 CBRED - ARERABEETE. NRMREHHILT
(20. 2 The names of standard library macros, objects and functions shall not be reus
ed.)

W AT T AR % . R R BT A (i, DR el AR )
A EHGL % W B R BN A2 HATHT A o X IR S AR AE ] TR )2 X
SRR HOE AT T RN SE RO I iy R AR TR . T EA, 28R, W Rsart s
FIRAR G A AR, B ARFIRAAGE AT 4 “sart” TN 145 HOBr 4 7.

F 203 (BRMD - ARBEERBFELIRELERIE.
(20. 3 The validity of values passed to library functions shall be checked. )

C FrEFE P IIVF 2 s BRTEISO ArifE [2] AN Zde L 45 e A I S B 2k
RIS FR v SESRIXA, B S P e 1) 2 5 3 75 B S A, AR RAE S 78 70 A 1
U, PR DA% T A AR A NI B R ChrdE PR L B8 =07 B S A o SR 43t
UL AN ER A ]S

HA RS AN A B A A e H T A

O math.h FHIVFZEC R, L

A REL ST sort Bilog BRI
fmod AL N SEARENF

"I toupper Fitolower: Mifkidi4itoupper FREINSHCAN R /NG FAFRF, FEEESILRE AR
FHARTIYI 45 R (tolower BREEBLRALL

O AR ctypeh H IR pR A 3 TG AR RME IN 2 4 R e AT R

O TR Z H ALY abs BRELSS HoR e XIWAT R

£ math.h H, R 2O PR B0E T BT RV, A7 AR A BRI &
AT IR [ AT v] REBE S P AN R AN ] o DAL, RPXSepk ok vl s fs A S A B A7
R AT B R,

FEFP BT FH R 380, A 0 N T S ek B B R ATART (R R ) X Se R mT g2
WA REASAE SR U] , I H R G 2 (A A DU X LE 4 A B AL T2 b . 244K,
FETZEN, IR LR A AT LBk — 0 i LABR

AVFZ T DLl AR K, A4

RNV ESE Gl RER PN ]

O WIHRN R B AR T B XNV ILIE N T SR N TR, PR e
AT LA SR 28 =7 18 CUn 28 =7 PERBE . B A AT T SN & TR AR

O PR R (wrapped) AR, fEIZRCATE SeR AN, AR TSGR )
PRI

A H A W RN S UK AN 2 R OG-

R, fERE RSN SN O RS BAAEF R LT RD &AMk HT Ho2
T RIRE . N33 1115 v L2 fIAh, AHar iy &, Rk 42408
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AR

ETEN, RBUERRERIGEETICTT, THRA L 2R A AT i (AR T3 1D 1
FERR, TR AT LU G Y K R

M 204 (BEMED - AREAEFASIEHER AFDES
(20.4 Dynamic heap memory allocation shall not be used.)

XHERR T X i $aloc. malloc. realloc Fifree [

W RN NAF I, AFEREA VO N IRTE E K AR IASEILE SURAT A, LK
SR B V(RO [ . SIASHENAE L AR SN AAMR R A3 WAAFEIRS AN
AT A o

ARG, FELESEIL AT e 23 T HT B A HE A7 1K 2010 LASEEIH A s B Cln e string.h T KRR 280
W RX MG LR A, T R S AT X L ek

FM 205 GEHD . ABEFERHSERIERerrno.
(20.5 The error indicator errno shall not be used.)

errno HCAC MFHE LR, 7Ede A M, (BAESEprrh brviE s R e e, —
AN AEZAE AT LA s i) @) A, T LA E e, MO & RARZAE A e RISk 4
C4 A€ X Terno BIRRENN S, 7R LE P B BT A AME A MG Eerrno KAk Al
w (LEN16.100 .

M 20.6 (3D . ARAEFHFE<stddef.h>H [ of fsetof .
(20.6 The macro offsetof, in library <stddef.h>, shall not be used.)
AN AR R R A NS AT T A7, e R 2 S BOR E AT R .

F 207 GEED . ANAEAH setjmp ZEflongimp ER#
(20.7 The setjmp macro and the longjmp function shall not be used.
)
setimp Mllongimp FVF&E IE W IR EOR LS, ANz .

BN 208 GE#D : ANAFRAFSABETR<sgnal.h>
(20.8 The signal handling facilities of <signal.h> shall not be used. )
F o AL T S E SR 8 ST

F 209 (B&MED - FEF= A AN RLAE A B EE<stdio.h>.
(20.9 The input/output library <stdio.h> shall not be used in production code. )

XALE SCARNIO pf%ifgetpos. fopen. ftell. gets. perror. remove. rename Fllungetc.
WAISCARIO BAT KRG M) A SLFNSEI S SUIRAT A o ARSCRYHECE IE WIS O T
ARG AR AT 2 AT

TR A TR AT EE stdioh H AT ERAE, AT EE T A ORI A DG I L ) 7

FW 2010 GEED «  ARAFRE<stdlib.h>H R $atof . atoi Fatol,
(20.10 The library functions atof, atoi and atol from library <stdlib.h> shall not be used.)

PR AN BERI AN, XA R A R AT N .

P 2011 3D . ARRER FE<stdlib.h>F B $abort. exit. getenv Flsystem.
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FAE A

(20.11 The library functions abort, exit, getenv and system from library <stdlib.h> shall not be u
sed.)

IEHREOL T AN URGEA T EEX SR H, O RN AR G A 5 2[R A S A T3 T

ISR AN b T XSS pR A, I8 A A BT AR A R 3K 4 R B S E SCIAT O

F 2012 GRS = ANAER EE<time > i B] A 2R R
(20.12 The time handling functions of library <time.h> shall not be used.)

ffhtime. strtime. IXANE RN BT G 1520 5 AR Je 5 BILE SCRY RS 5E 1, Qi )
kg e R timeh AL —IhRE, A DB € P FH 4w PEAS A& I HERG S, JF
TR

21. IBTRI IR

U 211 GRED . BRRERRIETRHEROAEHRREDER T FITELZ —:
a) AT TRAR;

b) BT LR/ABAR;

) B AMELKI AL BB AT I

(21.1 Minimisation of run-time failures shall be ensured by the use of at least one of

a) static analysis tools/techniques;

b) dynamic analysis tools/techniques;

¢) explicit coding of checks to handle run-time faults.)

BATI RN R, EAEETC, HC R AT N AR & XRRINC i
FAERPAT AT AT RIS T RE B« X TSR AER U, sha b2 LG, HC 1
KA 2 HIRC R DA SIS R I 8L, AEATAR AT E HH IS AT I 35 1) 7
TGRS BRI o

IR AN 1 ASAE R 2 SCIE N B, 7 T LURRR, 03B A AR e e X
A RO OR AN 2 B B S A, s AT IR AN 2 L 5 1o A RAEH] TIXFER AT, B
S E PO R LRSS o SRITARAL I T IX R 595, — @ BN HE, SR 2L
AR AR T BE 2 A8 5B B TE R, B /N Ot 1 M i DR i 502 T TS B R BRGR
N ARG T AT AL 5 2255 e A sh A I i 45«

0 Heria AR

AR AR, Wl Fui . TR AN A AL E K.
FREBAGE L, R, RS RO A S AR R G R E X
D , HESFAENYTE (wrap-around)  G=AEZ T PR REZ TR D .

0 fREHESE

T IRTEBN AT — AN HE B, Bl SR b 2 & BRI i 1) BN 2 S s . Ry
I EEORAUESE 1) — A G AL mEC AL A S, TIB 2 4 19 I sl 503 e AT AR 4 1 ] —
it . ZIAREHe F R REI—RN17.1, 17.2, 17.4.

O BT R IR

FEAE AR 5 DU E T Ef DR e Ak B4R M A IR

0 MBS

WA 20.3

O 5l FFEEME (pointer der eferencing)

R —SREOR B —AMEEE, TR R RAZIRE RS T, IS AR S A g

49 /50




RT Embedded http://www.kontronn.com
FAELA

FEAENULL. £E DA, SR BN FRE AT LURFFNULL WRASREE AT LR
FENULL A0 7 S g o sl ek 2 R, JE AR T s SO HA ST s e
SRR UR P eI P S E A
/* Given a pointer to a message, check the message header and return
* apointer to the body of the message or NULL if the messageis
* invalid */
const char_t *msg_body (const char_t *msg)
{
const char_t *body = NULL;
if (msg!=NULL)
{
if (msg_header_valid (msg) )
{
body = & msg[M SG_HEADER_SI ZE];

}
return (body);

}

char_t msg_buffer[MAX_MSG_SIZE];
const char_t *payload;

payload = msg_body (msg_buffer);
if (payload '=NULL)
{
I* process the message payload */
}
T 5/ MGISAT IS R I BOR NAZ PR THRITT S oy, b, et brie s ilialot-Jal
A AT E SO AR RS A
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