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UNUN
~ o o = AN vo a ' = -

Wungenduiuin nwn C ilunnflafupnaiianlddiaziilusainis@ne viagnamnssu
ganFu RS LLTaniung uazuetnRiadusing Aanliandanaaneliiianisenesfaveanis@eug
I18NaA NAAES LLmﬂﬁﬁﬁLﬁmﬁumiﬁﬂu‘iﬂmmumm C fiuatNgunIuang [1, 6, 8] anllsunsumangdn
“hello world” 189 K&R tuuwadnandunadududen 2an1simuiwazidanldswnsnssuwnnstaiuesnty
sunsuinasuiazauazinnuseunazntinluglnaniadauilsunsneednies wWelaudsullsunsunis

X @ o o o o = = o W v o
C wnau gluuufuainuans AnmuzdiAtydnilsznisuilaaesnimn C Teazueddwlillame Aanunsedy
204 syntax TN fausndeultsunsnlidu (gas) wiainisoniauludailsunsuwmessanisls
= o dl dJ % £ 1 1 a e = o o 1 o U
wileuiuN 18U Tea1aazsiesldainneanInndmanevin lunsufimaunesii wsnasinaain i
Tsunsunmn C guenn diiasmsaaur (debug) tlsunsunimn C saslilsunsuimasfauazidnlanennnu
° o o a ' o a ey o Y X °
A1U1N wazvialdereen1sandNusazussianllsunsnmesfiiudau fAemniinisiivuaninsgugluuy
= = QI o q; 1 o dl 1 = 4‘ ° ¥ o
N7 28 UL uNTNANTUAIR NI UNAZTIAAANNAILIN AZIAN LT MIN1EIUAANN WaNIANEdN ey
Tsunsunnen C
1 ¥ 1 oI/ d‘ =3 o A cal 4 coal = Y
wanvinuasazuivdnllsunsunim C i Tdnwiulumisdedin angensuasiia vieanuvasdoys
FINN7] U Bmafilin (Internet) iR visunafgde guinlaliann nnauiguieuazidaumilow] fuuum
= = o
ABININTEAZIDATBINITT LU TUN TN

BuannidsunsnAanad@n “hello world”

main ()

{
}

printf (*hello world\n”) ;

ynauanllaunsuillin (JHananalungdldnnmn © 91 aunliidntlsunsuitliaasazzansoledn

o 1 o A

Wuldsunsuiwainim C) mauiflusnetinausnassmiiidanisn C Nusslnada¥nanim 2 auAe Dennis M.

'
Ay o o

Ritchie Ua¥ Brian W. Kernighan wianfanfulageedn K&R a1n K&R auiailaqiis 1w C eudunen
Amuinisaunatennidly ANSI C Sauuninsgiuainazeanimn C Aldiunnduil Wsunsudresuisies
daulniiielisenadesiuunsgiu ANSI C Aeil

int

main (void)

printf (*hello world\n”) ;
return 0;

W31Z ANSI C ANniadn main a0 C avsiad return AN It wne isauAdAazindnTlsunsunien C #
i) fufifinldannuinsgiundese wezlusunsumaniutinayld Void wns int FaifluAnAsas return
Tog main Inaednesuduiesinetnedes Tnedlidudl Amuinis wazanfianzeanim IiRuax

adududeulinullsunsunimn € un AellsunsumesynaunasazAntieieine “@auldsunsuliduing
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S \ i o - o = PRy Y =
‘Vlfﬂﬁ ‘N@%Wﬂm’]mmm’]mn qqﬂﬂﬁ‘z@uﬂq?mﬂﬂﬂamﬂum\? Iui:ﬂzLLiﬂ HVI@IVN“] Nﬂ%wﬂumﬂmimmu

31817 71997 ANANNARTEIAEY WalENaziAulY Sliiuaziuas feendwiun Wetnndnaudeauiiaem

Tsunsuuuuunas NeuiFesaunes (6 meulindsinaudawesianaazaulidlamileui) wu

for (u=g=p->st.parm; g && u&(1l<<27) || p->st.next; p++, g++, u%=q)
{ do_something;

soamni@susniiastgnilsliiufideulilsunsunim C Ae “Tdsunsuinasiing (7) Aa Aun

igullsunsauadnuduaiugizas whlalalaade”

1. Introduction

Tnemsit ANS! i lF i wngiunne@eullsunsuetnadunems Adldiideimuanginosiazls
41 madiaultsunsunimn C uuuluuAsazgnsiessundnnig 100 wefidusd wmsgiugluuuaesilsunsy
TunEn C lagnannialuii Lﬂummgmﬁﬁﬂﬂdw Indian Hill Style %'qLﬂummgmﬁ”l,é’%wmmﬁﬂmﬂw
unsvanelungifmunilsunsunim ¢ Ninsgausenaaivualag Bell Labs LazgnsaAqmly
ADUZAUNITNNIUEY ANSI C 8N 3 ¥inu Li’wXN’WQi"m@x@ﬂm‘ﬂﬂﬂﬁ@vﬂﬂﬁ?LLG]IZW%‘LHI‘NNWﬁlﬁ‘ﬁﬁuﬁ\iﬂ'z‘im

*To be clear is professional; not to be clear is unprofessional."—sir Ermest Gowers.

2. File Organization

18F1ANNNIE AR file %qﬂi:naué’qm\iquﬁi’mﬂ WENANNAUARENTAULTIIR ulidnalid
nafsusanalunfigaiinasasiily file wike) liAasenaifiu 1000 v (W7 editor waz compiler
asinudan msldieiemananendumilifusndusyinsussin sinlsdanatlunng scroll Adliuusin
W uaavialafienaifin 79 fadnms (columns) Taiuueain mezﬁzymLﬁ'mﬁumnmmmmm% L3svin

o A \ ¥ . o = o Ay
Elq']llr]ﬂ“] AULUANNIAINNTERNUN (indent) BaegeaLl '].l@ﬂfmﬂ’]ﬁ‘@ﬁgﬂLLUUIﬂ?LLﬂ?NWVLNﬁ

2.1 File Naming Conventions

'
o

74 file Usznausngde (base name) UAzANA (AUALAA fullstop) ENBIFLINTITEAIaxLTIW
o o Y o o < o o o o d‘ 3| d‘ . 2 a o 3|
fodnms Aaslddnmesiaian (lowercase) fiusadnusynsafiude file (aniiuqn fullstop) anaazfisaaiilu
douniliresdald deluipsanaiu g fadnes analimsiiiv 3 dadnws (s:auan fullstop 1{lud) npildniv
program files uaz default files a5 19Tulneltlsunsn (199 “rogue.sav’) waziieANAzAINIUNNT port
Tsunsnlluwpsesiuini (upward compatibility).

Compilers wa tools Uasia ALl ldngnausiaunimun (51 anasteluidungniiel§iim

1. Tsunsunund fesdlana c

2. Tlaunsunimn assembly Fasiiana s
£ o 1 z (= U o
farivussialuil luderivunaninsgiuaina

1. Relocatable object file ﬁmﬁm@ .0
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2. Include header file sinsiana .h - gluuu@nisznnuilsnidunioniuuinlu multi-language
. = Y = . = , A
environment m@mﬂﬂummmmLﬂumuuuqmﬂmq@ v foo.c.h 11978 foo.ch

3. Yacc Flesiiana .y

4. Lex FOINANA .i

. X . . oy N 4

dou C++ Auagiudeniviunaes compiler th) @tlsznausog c, .c, .cc, c.c, uaz .C  1H83aN
TsunsuneEndanansaudalae compiler 189 C++  aglifdanivuaniefaiuiueu

wananil flddaunnnieaden “Makefile” (114 “makefile”) inauanlsk Make vineu (many
AnFuszuuNaduAYY make) waz “README” dudinazsausndsniiuet/lu directory 13a directory tree

v

W

2.2  Program Files

A1fuTeenTTFesdausinge 2eslsunsuneazagl1fasl

1. douuanAeAiieuaniiidin file Usznauszeslsting Aefuneiqadszasduausiay object
Al (laddnaziflu functions, external data declarations/definitions, LL@:@W}) a1l a1aldTe
glenllsunsn dayagmdu revision control uardayadnedesing

2. @qudnnnAe header files Nl lulsunsy 1013 include HiwRuaRNIE ARFAZTTUNNIANG
wiaAuandusananadag lunsaiiall system include files wiu Stdio.h Aasazmnniew user
include files
o P . o ¥ H o o o 2

3. nANNAa define WAL typedef ndnaaavicitlsunsy andumunzanAa constant macros,
function macros, typedef, WaZ enum

4. dyupeNnAe global (external) data declarations ANNAFUAIT externs, non-static globals,

. v o . A A Y o ) ) =< | =

static globals 014 define NNEAUANNL global data doulagaunily (1 flag word) AYTALLIEN
\ . = : . = - o .
saann data declaration #sa’ld1%1lu embedded structure declarations Niszasrazlst define
1w Andn keyword Ndsznaaldan level il
\ o A . A o o o ' \ , v Y 1y o

5. dqugmavingme functions NANIIIARIALBENMNITAN 1T UNNgHAITazan et dneiuly
Anwouy “breadth-first” azAndn “depth-first Viatauetiiunaitazesfeanuuy duiunis

fAnuua utility functions aualun 7 llauseiu AvsFamuansusnss

2.3 Header Files

Whudayanlddnunlunsnzanldniaunazan compile g C preprocessor i Stdio.h @eaznn
g ) p prep )

1 1% !
a [ a

Fenldlnallsunsuisiessinsieiy standard /O library 1anaINi header files fatlsznavdnedayasine
Aufludnduidsunsy @funnda 1 4) Inendeyawmaniu iudeyanatsd Gunldlnelndsne nelu
T1lsunsa 1 macros, defines, data declarations, function prototypes, “a% n1sanuLangxdayalu header

L= = o o ] . o el o o A '
file ’W\Tﬂ')?ﬁlﬂﬂ’aﬂqﬁ‘zﬁuqmﬁ]'ﬂquﬁ]@zﬂ@‘ﬂLﬂuﬂ@ﬂ 'ﬂﬂﬂ?z@QﬁW@flﬁﬂ&Jﬂ@ AINANNELBNNNT port Iﬂ?LLﬂ?N@’]ﬂ
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d Ay 44 y 4 des » y 4 e wa
wiesnitlanieseaile nedeyanansasgnilaswielfimanzaniuaninzuindenaensesludlfidne
o -

\ieNwAL W header file intiu
L . el < cz da o a

136978 header file enaWd@anmsg uuaziivsusnIndiwnalunifeaiu Jennsgiune
Teandensausadnydnenl <name> duilu header file NE@BUAT N TWRNAL IdATyANEDT “...” Toaning
vanuaaziivlilu directory faqiiu (lunsdininda¥aedlailiiuly directory fTaqiiu azlddamen - lu
n1suan directory 1)

P o = P &

dapasrdaluniaidie header file Avanelsznisha

1. Functions ka2 external variables 1 header file 1n7) AvsazldlilulndnFanld functions uaz
external variables a1y

2. nsdszniald variables a7 Tu header file {WABn1a@eultsunssdld wnnzan ez
variables U91l3ziny 11U typedef ua initialization axgniFanainlWanil header file 1 1ann9n 1 A
Tlg

3. ldaasld header file fauiu drvanideslaildase wu luldsunsuawalugfdeaEen header
files e §wann files sine) lulsunsn a1aazenian T header files waiulifaariulu header file

= v o X ) v e a
WP wAaiFen header file fau Sullfiieane

4. pasldsivaeing header salUillilu header file v)n7 84 ivetlaariunisiFendadan (double

. . ol . o o ,
inclusion) Tpean1z lunItuNN nested includes AaA7889

#ifndef EXAMPLE_H
#define EXAMPLE H

C /* body of example.h file */
#endif /* EXAMPLE H */

aB9AF2ENY header file LAz #define

/*
* This file contains two functions, namely, proc_student and
* do report. Each function, in turn, calls a number of header
* files included in a user-defined header allfile.h.”
* The following...
*/
#include “allfile.h”
#include “local n.h”
#define SIZE 40
#define LENGTH 80
typedef struct student
char f name [SIZE];
char L name [LENGTH] ;
double GPA;
int credit;
} STUDENT REC;
int max_student; /* global variable */
void proc_student (void) ; /* function prototype */
void do_ report (STUDENT REC) ;

e allfile.h Usznausag

Recommended C Style and Coding Standards Revision 6.0 i 8



#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <math.h>
#ifndef MACHINE
#define MACHINE
/* body of machine dependent features */
#endif
#define MAX (i,73) ((L)>(3)) 2 (1) = (3)

2.4  Other Files
Tnevialy sinacd file o “README” finanatianneanaadilsunsy uazanszdndny i nnsld
?ﬂﬂﬂﬁ?condMonalCOWWMaﬁonﬂagsﬁhMNmﬁﬂmfﬁﬂaﬂuuuﬂﬂm@ﬂuﬁ@:iﬁﬂﬂﬂ? UAZINEINI724 file N

WNeafuAenidly machine dependent

3. Comments
“When the code and the comments disagree, both are probably wrong.—Norm Schryer

Fesseldfiaznatle fanauinazuesdiu sitelailfnnuaulaifinasite comment nsld
comment lultlsunsudaifludaunilines documentation ifluAsiidasin lldaasin ez comment azuan
in Tsunsuvinels nathls  parameters azlsiiandes wasgnilasuulasetnls fesriaveudaz
block Hazls1i19 111 while axMi1auauNINAz e EOF %138 4119 records 11NN91 MAX_NO lusiu aag

9259N19 comment MABANNANT 1T

Yy = X + 2; /* Add 2 to x and store the sum in y */

k%

Inevialludn n19ld comment NFwlUsunsN (13a file) azAndN131d comment LsmvimsaLssiALULTLTINTN

N1 assembly NM9dEW comment ARNANUARWTY Aasiaatin@En199ma19 comment Aalil

/*

* This is a block of comment

*/
/*
** Alternate format for block of comments

*/

'
o !

lﬂl v o 1 =3 dl o U Y o
winn IigAnanfes e anazaInlun1sAum comment Aelulisunsy TaalfAndednes 1t grep
“A \*" Ui UNIX fansnsaiEen comment glavisnun unnsgaelunngin documentation andiae
Tunstiifl statement 38 block a7 AAnuunefiAssieansazeBuredaTianiz 3501314

comment ANl 2 LULAD
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if (argc > 1)

/* get input file from command line */
if (freopen(argv[l], “r”, stdin) == NULL)

perror (argv([1l]) ;

}
=
2N
if (value == OVERFLOW)
flag = TRUE; /* special case */
}
else
flag = regular (value) ; /* only non-overflow */

4. n1sdsznAmqwils (Declarations)

fiaulstlsziny global AYTaz BN column 1 Aaudsaiia external FiaaiEnFusiag keyword EXEEM

£ £
Y o

fdoutsaiin extern 1w array NNWNARLLOY FEINUUATWIATEY external array BNASIl weniduay

' %'/ ° v 1% 1 o o | a .
mwmmuugﬂmmm% FeuFasuanlusaiues (w11 read-only character array il null-terminated) N9

Amueaalinnasaduil WulssTambbednawllsunsuniaududaulfiteau

anfuatiasaudsdszinnuils Aa pointer (fyaneal ) Araz@auianudesauls ildlszinn

(type) ﬂﬂﬂﬁfJLLﬂ@‘ﬁM@’mﬂ AUNNFL NAAD
char *s, *t;

Tadliiln
char* s, t, u;

WML LNAGTIUAR 1e9a1ndn tuay u tadl@idlu char pointers
o d‘ 1 dl 7 o C2 3| o a a o o o
nsisennadaudslsdinendesiy widnazdusaudsaiamendiu AdsasdseniruaniuauazLsIin
Ineif comment ANALNTINTAT8Y object wAazfaTIUsENA aniu #define WWIzdauNINTennaazde
Anunnglfidnladn constant wiazsAsesls Tafauils Araessaulsuay comment ARz ARFersler

A7 (AT tab W blank ¥i38 space) L1

/* defines for string */
#define SIZE 80
#define OCCUR 10
#define MAX S 100
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/* defines for boat.type */

#define KETCH (1)
#define YAWL (2)
#define SLOOP (3)
#define SQRIG (4)
#define MOTOR (5)

&1 structure uaz union template Al lunslseniamaaviBannlazdn iusias element agaw
azus99in Ined comment AN AndLTlniAazazasluswmts Amunvan (azld K&R style visa 137 column

1 Al wasaaliuiauiunnaviallsunsy) wu

struct mydef
int length; /* column 1 */
int occurs; /* Size of struct */
char code; /* data code */
}i

#define 4napuinazaeld1s struct Mineades TunsdiiiAe struct mydef videazldlinalu (..} veq

struct mydef g Tuunansel ENUM anaaziitlselamindn #define A4 1w

enum bt { KETCH=1, YAWL, SLOOP, SQRIG, MOTOR };
struct boat
int wllength; /* water line length in meters */
enum bt type; /* what kind of boat */
long sailarea; /* sail area in square mm */
enum ct {SECOND = 1, MIN, HOUR};
struct mydef
int length; /* size of struct */
enum ct type; /* freq of occurrence */
long code; /* data code */

1o

v o D L a v oA o o D . =
ﬂqﬁmeLLﬂﬁ‘immquﬂumﬂq initialize ATIZANLTHARNAIMNANATUNIN ATAB initialize ANNYIN U198

atetiaefgafisedld comment iauanden default initialization (1w compiler Un3diaAz set lugud) gn

\
~ v

s ifludGFusiulunsiifenans daviniime struct 13 {} wlan) Tassazld Aiildlunas initialize
structure AagazAnLTugnlinsaiy definition dnAlamiilu constant afia long fiAasazilszniAdiilu long

Toaild L (Fialuny) iz lddadnuda “21” azuasgmilau “217 (B&uidn)

int x = 5;
char *msg = “hello world”;
struct mydef arrayl[] =

20, MIN, 6000000L},

8, SECOND, OL},

0},

}i
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TumsifiuAnsaudsiivsynaldluldsunsuacly file Fafludaumiiiredlisunsy aunalug)
(Usznavdaavang files), function wazduaflFunnansazilazanaiy Static el scope ﬁu@%im local
file Fauilsfidfaq share L file A Pasaztlazmailu extern uazliilduauttes) Fasld comment Afuld
Fonanin i aniu file 2u Tnelu comment tuAnsazldda file %Iuj 2 (Lﬁlfammnhmi cross reference)
#in debugger ¥ lsiuanan static variables/objects T finnnng debug Wasefanulutme STATIC
Tneld #define STATIC udnezlsflémusiesnis semdnanis debug

mﬁmﬂumﬁQLLﬂ?ﬁﬁmmzﬁﬁﬁm&Jﬁzﬂm A3az highlight Aaengld typedef wiiinAntuazifluue integer

4 A . ' zo ' ' = . | ° i
wanz3eR unique wain lillsunsuenudte (tnafil typedef 284 integer Wuanuanldunn) structure

a1aazn iy typedef AlAduiudfasnindu Tnennasienlddemaaiu 1

typedef struct something
int first;
char *name, *sp alias;

} something;

afinadrd return Tag function w’fiﬂ Aagazilsznialidaian (wddnazidu int fimn) 61 compiler
supports prototype fLdie1l prototype #agl %@Eﬂwmmﬁwuﬁﬂm fe nsazienslsynnATiaTesAnd
return 97N external math functions @Az double Compiler #9UNINALANIUIN function FAINATY
return A int (Elunicﬁ?ﬂsiﬂi:mm%ﬂu double) S99 AN return gn convert LuA189R3KLIsULL floating
fiaAmANE

«C takes the point of view that the programmer is always right—wichael DeCorte

5. Function Declarations

Tun191@l81s function AITBNAUAYE comment TaTluLNtin lN1INAIRIUTIN AU function 14 WAZ
aa = o = o a = o o Ao o o = .
38019 (Fan) | e1aazsanienisindulainaaiundnniseenuuuiidiAny) waznansenudnafes (side
. Z’/ (% 1 901 =® QI ai < 3 .
effects) 184 function 11 TafasnangfeRanNaaiulstaan code 224 function
A function deAumazazldldiduusminnaasiamn Teaaazeantii 1 tabstop fla aenaaslsd

o

default 1fuan It &1 function 814 return Anazlsleld void (115U compiler 7113 support void Al
#define void 3@ #define void int WNWA1 void) BIANNAIAUFBINANBTUNLAN NBAIINNTEANALIAY
asunelu comment 11981 d1ldeNaNINRRNRATARTINg (LLLTIIALAENRW) AN return A8 tnsduasIAdN 1
tabstop Ia function uaz formal parameter list ma%mgjuuuaaﬁmﬁmimm Ime1FNA column 1 local

. . ] ¥ [ a a 1 o a
variable WAz code 284 function AYsazeiantin 1 tabstop LN ulauarilnadsetunussinimelan
WAZFNH column 1

Il wiihAeeg variable wiazfaAtzazedunalidnan Tea1aaznszninlalaeldli comment

2 % A ' U % a o . a o 1 o . . .
ANFAU KTARANIEUWLTIINALAEIINU variable @ﬁmﬂmu:uﬂ) loop counter “i”, pointers szinn strings

“s”, waz int N14Tu character “c” dnazliisiasaiung (muANten) anguues function e parameter
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A o o/ A o . L2 o . o o o a
wilaw] i ArsldTemtewiulu function ngutiu wazaelusulanesiu Inedanduriu parameters #
o sy d oAy ey o
fneiui ldauasdaive lu i
comment A1l function AazelauntinlimIaniU code LazAUAaLIINAI1N BTl comment 284
code AUATAIU
o % . pRp jo o o , aa o \ \
A299239N19 1 function NN arguments 18qTA-a1149% Lt varargs Wen¥AENNgAanane s portable
100% AL9AzBANULL interface 14 parameters luauaniuiueu (fixed) thudaniaeelailiase 14 macros
a1 library TWn31s2nA arguments 284 functions Aid arguments 1o ldaniAa 19w
#11u function § external variables %38 functions Nl litszn1Aludau global 184 file azFas
senadaimatiulneatinutiafag keyword eXtem
o vl _ 4% o v oo -
WANLALNNNT 148 local variables NE1riL parameters $TAUNGININ bWIIT local A2 override WEN

dl 1 1 Ql 1 Q.Idl % A L2 =
U89 parameters Ng4N31 Ineannzasinatalunaslddadnlu nested loops 1138 blocks widnazllliam

nginaugiresnis udifluqaiinliiiaanduaulfio (nenanizdnld lint fae option -h)

6. Whitespace

int i;main(){for(;i[“]<i;++1i){--1i;}"];read('-"'-"-",i+++"hell)
o, world!\n”,'/'/'/")) ;}read(j,i,p){write(j/p+p,i---7,1/1);}
- Dishonorable mention, Obfuscated C Code Contest, 1984.

Author requested anonymity.

NeneNld whitespace B9 IULUAUAULAZLIIAY NNsEautinATazuand lEiulATNa19aLsas

block BEN9LALTA K11 1HUITIARLNNTIBE 2 UFIIA LaAL function 114 ABuRazEN comment 984 function
falal

5

TunsaindesldRenlaena Wuanussiniulaeiuissauaztantilfivunzan

if (foo->next==NULL&&totalcount<needed&&needed<=MAX ALLOT&&
server active(current input))

}
if (foo -> next == NULL
&& totalcount < needed
&& needed <= MAX ALLOT
{ && server active (current input))
}

o v

TuvinueaReaiu 1L for loops NduteuNN
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for (curr = *listp, trail = listp;
curr != NULL;
trail = &(curr->next), curr = curr->next)

#1151 expression NHUEaULIEIANBUAATN T AT

Keyword NRNu&8 expression ML Avsazansrieainaaduidla 1 el (anidu Sizeof) masld
blank 1 1891143 comma 7N1AY argument lists Wia 1 wdne wAd 1L argument lists 284 macros lumasld
blank sxudNTeiuaALILla Haviis C preprocesssor axliian argument lists a8 (ngnzARIRALIT A

Wudounilereaiiany - damqssydantinega)

7. Examples

NRAREine) TudnAaeting

/* Determine if the sky is blue by checking that it isn’t
* night.
* CAVEAT: Only sometimes right. May return TRUE when the
* answer is FALSE. Consider clouds, eclipses, short days.
* NOTE: Uses ‘hour’ from ‘hightime.c’. Returns ‘int’ for
* compatibility with the old version.
*/
int /* true or false */
skyblue ()
extern int Thour; /* current hour of the day */
return hour >= MORNING && hour <= EVENING;
/* Find the last element in the linked list pointed to by
* nodep and return a pointer to it. Return NULL if there
* is no last element.
*/
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node t *

tail (nodep)

node_t *nodep; /* pointer to head of list */
register node_t *np; /* advances to NULL */
register node_t *1p; /* follows one behind np */
if (nodep == NULL)
return NULL;
for (np = 1lp = nodep; np != NULL; lp = np, np = np-s>next)
. /* VOID */

return 1lp;

soatiednesiuiu C uuuiin Ae K&R C - Teaunanavinuasazlipadiunnnan dunasafilising
AN ANSI C 10t ue lunnisasnad style 299N13138UNNEI C Wit
Tuudaes format fegnsiineduninsguniviresneds Inaaniy for N statement Tudau
204 loop body wFaeUNg “" azfiaenelduuussinpenlan waraAsazil comment AafaRHN NN
dl ” o @ A =3 1 k7 v o v a o ¥ a
LPTENUNNE ;" UA9AUTIAT8S for RTNA INsIzAuEwariasindlfde uasinliiinANduan dode

n:ql/Gd . @ v a
484 for 1A expression Tudauaes loop dudawiuld Avsazumnidu

for (np = 1lp = nodep; np != NULL; np = np-s>next)
1lp = np;

8. Simple Statements

=~ o o = o o A A ! = P , s
nMadauAdalun1mng azueniuaide vsenGundndsylen (statement) T9azausas «” Nving
Uselamgne dszloalunnendutieanidu 2 4fin Aa simple statements Waz compound statements
1unn9@eu simple statement 1l AdgazanlWiRUIRas 1 Uselupwingiy endudiudazlszlanil

douinendaaiueselndda i

case FOO: oogle (zork); boogle(zork); break;
case BAR: oogle (bork); boogle(zork); break;
case BAZ: oogle (gork); boogle(bork); break;

fnednalszlunfiiAuiasaziZiaueguuussin@aalae Aa null body 294 for via While loop teuansli

denwtiuiniuanusslaaeddlsunsumes Tdldan

while (*dest++ = *src++)
; /* VOID */

dld ] Yy £% U o o ] % £%
Style 1AA251d comment 13definading (Fasneeresdnedn)

nsnagau lvinAuaue atn1493 default e Avsaz@aulugilaes

if (£() != FAIL)
a g dl a '
AZANALTEIUIN
if (£())
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wian FAIL azgnimualifandugudfinon dalunimndtedniuenludasa (faise) nsdiaunageudoe
(explicit test) avtanluszazenn nande Waunsaunlaaulaaziuasidu -1 ununazdugued wiuwsn
azlfldmaan mauseumeaunse) duiliuRifanseined ety widAnldilseumauazaiiy

wasuwlaa sasinagng

if (! (bufsize % sizeof (int)))
Avgazideily
if ((bufsize % sizeof (int)) == 0)

WaflunsuanaliiudnfunisuFauiauasawe ldld boolean apfidatymesde stremp inagay
\ . oA ' o ' a & o a o =
71 string WihAugald nadnslirasazi@iaunuy default (Reazii 0) AuBandinazlaulugians macro
G
#define STREQ(a,b) (strcmp((a), (b)) == 0)
i p o aue , " , o
nanpasui liuguenidswiluwuy default sinaz 14y predicate 138 functions, expressions @+

o

- v o o oy X
Hanuanifnudasaninasialiil

® AN 0 e false azluifluatineauan

(&4

sreluanue g e l@viunlunsdii return ANe39 1 predicate NinRianldiuAe isvalid vie
valid (asinl4 checkvalid)

TR avafisnetnawilaranisaiaiinaesen (type) “bool” 1ivlFlu global include file

=

2=l o X ,
Asnnedenatadoalildsunsuanudneau L

typedef int bool;
#define FALSE 0
#define TRUE 1
38
typedef enum { NO = 0, YES } bool;

faemsnaduil Afaslaldlilunisdeuldsunsuase| agrnffaninauAizes boolean Wiy 1 (TRUE
9198 YES) masazilFauiieudnldwindu 0 (FALSE %38 NO) waneiaridugdaunnnas return An 0 81 false,

WA return AN non-zero 81 true AIFIAIBEING

if (func() == TRUE) {...}
ATz dleLLlL
if (func() != FALSE) {...}

uazazAtary (Gduwlyls) lunswasude functionivariable viaaidia expression W e lidam g
donan TnelidasFauiauiy truefalse 1w wlasmatlu isvalid(
Tunnanstid n3ld embedded assignment 13595 visemnnzanngn Tnaladiniglanaziaes @

anaazinlilUsunsngmasnezeguenn Glald
while ((c = getchar()) != EOF) {...}
Operator ++ uaz — WuLalau assignment dasinazinlilg side effects N131law embedded

assignment BN ANTANARU run-time AYTaTANTaiedBALAZIRIRINNTIRNANNEY LAAR

maintainability 8udutHeasnnannnisld embedded assignment AR Aafaaeing
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a=>b + c;

d =a + r;
laimnsaysaudlu

d= (a=Db+c¢c) + r;

Y| ad o o ] = = % y L | X
widAandsazdssndnlil 1 cycle luszazans panuANNNe 1 oycle azlinatianadile optimizer ivay
A \ v o Lo a aa . o D oA o ° Py
(Aedasaliifuntinizes optimizer Aindn) ne13Busn maintain SiendlefisuiLANaIIINEENHDY
814 code Laag

A4 goto Agazldvinidndunielillsunsunidevedraiusndeuuunuay Widdes e lu
nscilfisies break aanain SWItCh, for uaz while deuq fumanedu Gddunsdliduwin deldiutianig

wasuulasiseudly dauietduluand loop il function #1 return AN success/failure i

for (...)
{ .
while (...)
if (disaster)
goto error;
!

error:
clean up the mess

Tunsainfipanandusiesld goto naien label Avsazansliuuussinineatng uazdanti
Aﬂl L4 :I/ o 1 ) 4 v ?AI/ dl YR
statement N1A1XNN A label 111 u@zgok)mQHGWQﬂQiqzim<xnnment1Qmaumum@Qkﬂocklnr]LWﬂIMgnﬂﬂﬂi
NuLAzaAlseaaRmed goto  dou CONLINUE Auiu AssazldvinnanduwazaelFlng«) siuloop  dmiu
break aza¥rstloyunifaandn
Parameters 284 functions 71 bufl prototype a12a¥HNN9N promotion Wima Wi function 7
#aannsAn 32-bit long udnléiAn 16-bit It deanlfunu azifianisinauiiananTiunse stack a2 align fe

toyminueaieaiufiiateslu pointer, int gUsine wazlu floating point

9. Compound Statements

=

naNIeANANAaNIaLANEALTINNY $9NEEN41 compound statement AUMLNTBINIFINNIAL
= = ° v a o o o A =R a a P - o ~
Unmfinanegtuuy inliAn style inane wanddtyae Ba style atinlagiianiadundn (Euninsgiun
onlm) lunsdaullsunsy i lunisudlallsunswaesdfau Aasazin style Al TulUsunsniiu azlifiguuy

I~ y v o
Nnanafulanalaalpanaan A9FaLN
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control {
statement;
statement;

(control @1aazuni if, for, ¥138 while %a4) Style $19FUEaNI1 “K&R Style” Fadlunfanldiuunn Inaaniy
AMFUANERLNE style 109mue9 Tuns@auuuy K&R Style 1t douayilselun else luif-else uaz while
14 do-while azagjussiimnaaiusudunnitln usddmiy style 81 sudunniazeguuussiniaenlnn

1 4 o 1 ¥ U 1 2’/ v a a a
b ("WLL@@\?SLMQLQW’WZ 3 AV INL AN RLTERLENDN style)

if (condition) ({
statement;
statement;

} else
statement;

a

(aylsrlumiusnatina i pAresuesell) uay

do {
statement;
statement;

} while (condition) ;

A miudaureditsunsuiiil label vanedy labels waniasazaguuLssinaaalan fall-through
. & Ay o ' P ) = .
184 switch (A2 label NN break AlsEHdNg labels) siasld comment iveazaanlunis maintenance

ANAUNRY LT

switch (expression) {
case ABC:
case DEF:

statement;

break;
case UVW:

statement;

/* fall-through */
case XYZ:

statement;

break;

Tl break sugaingliandu usedllfinezlasdu azifianst fall-through ey label siavinaly
awas G13 default 1ianeldvinegn uarlisiadld break
dwu if-else Arlsznaudiag compound statement laidnazifluayilszlaaly if vie €lse Arsazld
@ = 4 o ' P v q VA e = @ = o Xa '
asunnienne (Fretnedasuiuuuuesndlain wanzdau else Wfinndutinnn) dnwousliGundd

fully bracketed syntax s
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if (expression)
statement;
statement;

} else {
statement;
statement;

Tunstians i-f-else idew fu afudadldoadutinnudustnds ietlasiuauiianain

a 4 . a v 9 ' ¥ Wy 1 A a |
NaLUW compiler azltlana widan TﬂimeLum%awm%ﬂmwmuﬂmqmﬁmﬂu iR

if (exprl)
if (expr2)
funcal() ;
else
funcb () ;

=
ANTAZLAEI LY

if (exprl)
if (expr2)
funca () ;

}

else

funcb () ;

faulszlan else  if sl €1Se If AvsaziTendndrerionun Neflaaiunistaninduduule

19 NUATT

if (STREQ (reply, “yes”))
statements for yes;

else if (STREQ (reply, ™“no”))
statements for no;

else if (STREQ (reply, “maybe”))

statements for maybe;
else

statements for default;

sUuvusianannazinlfgmilauiu generalized SWItCh Taedeianinlusauanii case e unwdl
azuediiy nested-if statement

1ls:Te1a do-while Aqsazdaaduilnniana
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finacingpalldl iWlusaatinan ldmqs il uasingga

#define CIRCUIT

# define CLOSE_CIRCUIT (cirno) { close circ(cirno); }
#else

# define CLOSE_CIRCUIT (cirno)

#endif

Y o

e luldsunsndnis@anldmail

if (expr)

statement;
else

CLOSE_CIRCUIT(X)
++1;

dudlalad CIRCUIT laignTenwld Uszlaaimnumas A ++i aziieuwiud (ludauaes else) Tu
~a fa o = 0 P z a - Y & R 3
natif expr Tase dumnadellsunssinnuiaainacusslady a1l fauandliiiuianigld macro
Tnandeiusfuilngienun uazpasvinliag ugilaes fully-bracketed fae
Tunsiin If 1fludiasinlifia unconditional control transfer Tagl break, CONtINUE, goto via retum

uazlaidl else (BFendn implicit else) Uszlaadannliaqsaztiantia na1nfe

if (level > limit)
return overflow;

normal () ;

return level;

nslaleauntiftselam normal() Sl implicit else uanliggllsunsunsiudn Rewlanielu if lifidou
o o co o A - A o A& Vv , aNa @ L o o Iy a
Auiusiuussinau visenanaanianis lisedld eise lunsdimidu implicit (wsiivetlasiunisidnlaia

Tnenanzlunsmidl Arsazldaradutinnn i if Aase return)

10. Operators

unary operator lA3s@auuanann operand Ailusaiaaa Tnevialy binary operator azld 1 blank
oI/ 1 v » « « o o . aid o o Y < v o d‘
AUIZNING operand anidU “.” uaz “->* §1M5U expression AlANNAAUTUEaUNNN Asiagldian Ty
WNNzaN 1w operators sz lulald blank wsilldluseduuen fusiu

fNARA9N expression Huarauenn aeddauAeusiall n1suenfnewegae operator NN

L ¢ oad A N _ 4

precedence Agaiuinauaiazangn \iesain C Angdeaniiuinineaiy precedence, expression 1o
Usznavsiag operators nanee] TaANaNil Asarldindy wisvdsedlirududen) Mnin wenzanemn
AuldinsluEesnisdugeadu

1U119A53 comma operator AiRAMNANTWwTuiL walaeiald dasellildhazduns® comma
operator WNNZ@NE11FU multiple initializations waz operations aginauluA149 for lunsiiaed expression

o

do o , S o | . = v = o
NAUERY LTU WINNA ternary operator ?: muagmﬂu laipsaziin comma operator TAnmuduauuin
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%
=2 o I

2 saetredesndunsaiilldun macro getchar wae putchar g9 ldia ternary LWaZ comma operators,

1 o v

operands 184 logical expression naw ?: Aazazldrauauliviun uazAndanausiaailu type inaaiu

o & o . .
1. nenaNni19A918 (Naming Conventions)
nlassnsasiiferiomualunsdsiarasnues Inevialiinazinuuamsljikne

v
o o

PRy 3 g yo o A 2 | &
aNTusuLazasinadae underscores azldduiugassuuming Taasldiuganmslng user

S LS

svuuvialdagldnginousiduilasaedn user limnsayy drandusiessisaenlifeantslian avsazEs
L. ooa cda . o 42
pasawilede 1-2 Aafillusatiaras package AsusndaLmantii

o Talu #define manillusalun) (uppercase) Manun

® anmsFausnaas enum constant Aagiilusialun visawdusia o ianusiaa 16

|
&

® a8\ function, typedef, wazFauls 1 struct, union, enum tag AT MIARLAN (lowercase) 1/

® e macro function daunnaziflusialunievun anduunedi iy getchar waz putchar azld@aian

wanzuneaianag i ludnenizaed function AaiunsldFnand 130 macro Aosldiannznaiin
2 . o A . A = v = Y o =

macro Huinutifiu function na9A2 parameter 2194 macro gniFenldiiesATumes uazlaifinns

1A ILAU 1AW named parameters {lunnsennluunapfanazidaw macro TeRUE MR au

function w1 arguments 193 macro WwazgnienldiNasATuAg

®  uANALNTAF A UNANaNIzanEeFauen i f00 waz FOO vinuaaAsasiu waniass foobar fu

foo_bar wazlanranaziinpanuduauduin

a_ A Ad o 4 ave o < 9 =2 o o = Y o o
° NANIAENTAANTE] NU LT lfanuenaduAasiu faasing 1,1 TIAANTE) NULURD JCHIGYRES 2

'
=< v

FiauLls | (WaR) T9ARNE"T AUANAIN 1 (MTh)
o lunsaiialil global names (393913 enum) a3l prefix Saumiauandn daudstiueglu module 1a

JuNa34 global B1aazdusanriuau global structure e

¥

®  Ia typedef n’ld “_t” savinede

® yaAnAeNTeaRanaazdiuTdelu standard library InglannzuNessLLRNNAY include library 1NnLAY

|
o

A NaLTlL anann liR@asaul s liseenisnnn dadunaidsluniainasnalilsunsuluaunan

v
° o

Wasandedaudlsvdliandudelu library Mfiuun

12. A1AsT (Constants)

v
o o

Adaanldifluanpan liaasld aqsld #defing wnu TnedsTantauuuntaanAdasiLAINNINE
A o 730 d‘ ao// VY o o o 1 o 1 1 d? dl’ 1 1 d”
wreqnlszasdranisldataaiiu nslddnydnsaifinanainiidsunsnenuiteau wasausupmnanil

Tinmen azvinldinsguadanianeaiuidsunsulun azaon iwsziesusidaauenlu #define i Tu

A A LAy A ) ) Ny =
nseunA1AINLlY set °1|@\‘1®’W]13JW6LN’|’]\1 (discrete values) AT enum WS enum HAaAR9NITH type

) v o A My a L v oA & = a A ] A
checking ﬂqM@ﬂL@ﬂ\?VLNVLﬂ@‘?\T"l @ﬂqﬂu@ﬂwqﬂﬂﬂqﬁ‘ﬂ comment AUNENNIUADIATANINLY
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N34 constant Aslisu R A UTTAIRIFALT 1M1 NALARN 540.0 A5 float ldmqsld 540
o . L. . ~ A a ) ' = |
W&ININ"T implicit cast 183 compiler ALNNIAINANA (11 0 waz 1) a1aazldlugiaesdrnantaglaidinns

4 #define a8l 11 index wa4 for TudlszTem

for (1 = £ ; 1 < ARYBOUND; i++)

ALUNNZANNGN
door t *front door = open(door([il, 7);
if (front door == 0)

error (“can’'t open %s\n”, door[il]) ;

W91 front_door 1w pointer Tunisnsauiieusn pointer 1o 1914 NULL unw o wanz NULL {udnagh
ann standard 1/O library header (Stdi0.h side stdlib.hy usfuslunsdiiild 1 vide 0 Tane) fimasld #define 1l
TRUE si3a FALSE (unendsanawlaenudly YES via NO azidnlaind)

Character constant LL‘Ll‘]_ld’]‘f;Ij A5 M character literal meﬁ%l,ﬂuﬁmm (Mmf;la\i ASCI| code)
character iy non-text laiansldacinafis nazli portable  Ewianiaalild Inaiannzifiefudiuwmiise
string axt@ianslugilues escape character #ng octal digit ANFUUTAzARFAEn (1 \007) Bensziiu

o o A

G aada U =3 U . 1
ARiaAananangenadi machine-dependent agiNN

13. Macros

) Ao o o A a o Y o A o
Expressions Ndudauaiaazyiili macro 13en1d parameters wiidasszdanaaiuilymiaas
as oy ; = o = axl A Al o a .
operator precedence Jauwinalddaidusas parameter Ynsia midudsiaeanaziasiunisiina side effects
£ a eaa d“l A = Q; = i‘/ a ]
dapnstfjimantlsznisniieha Aslaw macro 71 evaluate parameter HENATIALY WNFIZ macro #9UNN
#1974 519270 function a7 T
Macro Unenguanaatlugtlaed function 11 getc waz fgetc A93ld macro Tun19@514 function
wsrznisiasuuntlaslar) 1u macro azdenaniesa function tnednlud® usisiesszdansld parameters T
21914 macro MU function W31 parameters Agaliun function uuuy by-value wane (C lafinnsds
parameter Wi reference - §1211) W6 macro #9UUL name-substitution N91@EI macro NsAaTN side
Y o = = H o o ~ A A o
effects AgsiR9AaTNNTLUsTNIAZULLLEEY macro T atinadmian faulshldlu macro AvsuANIAEsa
- 2 4 4 44, dad ¥ o o
wilsdin global ez global wantiu anagniaeulll Wesanaeinaglu local Ueqa (MRARG1Y) macro 7
Tsefauds vizeseludnudeleaaes assignment statement Av3azld comment AUl 9w macro Nl

parameters wAg19D9aLL T visaly alias 14 function call ldA3sld parameter wag w1

#define OFF_A() (a_global + OFFSET)
#define BORK () (zork ())
#define SP3 () if(b) { int x; av = f(&x); bv += x; }
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\ o . vy A A = ~ X 9 .
macro dne3eusin overnead 284 function call/return WETBLALAD AINNLND (ﬁﬁﬂummmuu A5 I function
. A a . P ¥ ANadl o § ¥ )
AN NI1E overhead NiNAANN function call/return LLVl‘l_I%VLNNNa'anLi‘) U195 ATRAENN 1A compiler

QU9 macro aeinvgnaaalngld semicolon WN L1

if (x == 3)
SP3 () ;

else
BORK () ;

11514 semicolon a4 SP3 dauaad else aznanailudauniiaras macro SP3 @eim logic aaalUsunsuian

FUNAFUA? macro SP3 @ ain iy

#define SP3() \
do { if (b) { int x; av = f(&x); bv += x; } } while(0)

FiAaudaazdudnadiniu do-while s compiler uaz tool 1Azl waming lunsldrnasiilugauaes

while @1{l1 conditional anaaAa 1314 macro 411151 declaration tWadaalin @ eulilsunsudne T Wi

#ifdef lint
static int ZERO;
#else
# define ZERO 0
#endif
#define STMT (stuff) do {stuff} while (ZERO)

SP3 @unsaidiau vy

#define SP3() \
STMT( if (b) { int x; av = £(&x); bv += x; } )

nald STMT azdneilasiupsniinigng taee Nasiun1siumn (i semicolon) TeazitlaeuAsNmaNe

20911sunIu AR LT

'
Al .

% ac % k7 k% 3 = ]
&N type NN cast, sizeof LLZ‘]mﬁLLﬂﬁQ_Jﬂ’ﬂH\WluLL@’] N1971381 macro ATayldlanny keywords

a

' :’/ ¥ o v v @ A
Wity 011 macro AaNTALAYENNLALILINAN

14. Conditional Compilation

. o » e aa L4 oda a
nsudanie ludneuzenla (conditional compilation) tWAgn1regneilanianldlunsiivesda
il machine-dependent, debugging, ¥3aamianisnnanuluseudnanisua Avsszdanisd conditional
L = o | g v a e LY 4 v ey . .
compilation snzRanlarruANnIsiiuananaliifanstiiaa linels wu 6114 #ifdef AauAN machine
dependencies A37azliladn lunsdlnldil machine Waadeananasazidu error ladldaaniutly default
machine vi3aLt1 811 #ifdef 114n1591 optimization n3el default Aa3a%411 code 1 unoptimized WNWNaL

uldsunsud compile W18 wazatnaunagau code dauinlallsd optimize
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dopnsfanafieniy #idef An compiler 81AALBNUAIUFNNED wiiinFenls a0s #ifdef il
ININT Az text Tumuﬁiﬂmﬂgﬂ compile agl nelsl #ifdef (1w #ifdef COMMENT) text thiliinasay
u text 1o
A234n Hifdef 15114 header file unuiaziilu source file Weneaild #ifdef lunnsfndatisny macros
yo

Naylduias ulisuns 1w header file A& MFUN91A memory allocation a1aazliaulAasl (fndau

U9 realloc WAL free)

#ifdef DEBUG

extern void *mm_malloc () ;
# define MALLOC (size) (mm _malloc (size)
#else

extern void *malloc () ;
# define MALLOC (size) (malloc(size))
#endif

A5 conditional compilation A23azmeNeNNFIUAL feature fie feature WinThd WaANLANNIE

machine %138 operating system dependencies L1

#ifdef BSD4
long t = time((long *)NULL) ;
#endif

oatihednesiuiusnetnanlidfsawmnnaasdilsznishe Usznisusnanaaziiszuy 4BSD Nld35n197nana
d9u Usznnsiaed enaaziiszuu il BSD Gammnyiudsnisdnadiu 3suitleymnae 4 define

TIME_LONG waz TIME_STRUCT Tneiiuunsufiimanzaslilu configuration file i CONfig.h

15. Debugging
“C Code, C code run. Run, code, run...PLEASE!1"—sarbara Tongue

d6iean91d enum Aa9dATH enum constant FiausnilAnluiiugus visaifluruandwia error L

enum {STATE ERR, STATE START, STATE NORMAL, STATE END} state t;

enum {VAL NEW=1, VAL NORMAL, VAL DYING, VAL DEAD} value t;

AN initialized ¥nazasaanuiies

< ! dd‘ a 1 . d‘ [ L @ ] =

ANTEAAN return a1nNIENAA error widnaziflu function AlxuNAE fail AR EUNTELY8 close()

=2 . [ v . . ' = a o [ v I3 = .
u@zfcbse()mdﬂﬁﬂﬂzfanim uuqqfneopenﬂmx1ﬂ@um@xﬁm%ﬁdﬁutmgﬂm@ﬂﬂmﬁu WeNENLEL function
BANRANNNTD N ARDUANNNEANANA LATEIAN return WBLAATRRANAATL VidaannIaulns Rl
anenuridudunaumaunzan A9E code 415U debugging wae error-checking wiiusi i product &igagl
nensNmagay wiws error Miulladls (8]

14 assert lunsmaaaaaudnnn function liFuAgNsias uazA1Augalue well-formed
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al

weneu bt #ifdef Iﬁﬁﬂﬂwqmiumuﬂm debug code 4 i1 mm-alloc 1w debugging memory

v o '

allocator 1% MALLOC 1a@n allocator MANIZANIAY AIFnasiN9T19819 UANIALNN13 LA #ifdef N ldandlu

Py . . . N o I
LWASWENENHNLENLASLDULANFANTEUNN allocation call NNTANEN debug N memory aqunldlunng debug

WIS L

#ifdef DEBUG

# define MALLOC (size) (mm_malloc (size))
#else

# define MALLOC (size) (malloc(size))
#endif

|
=

NN EATeLA (bounds) Lanszialunstiflimasasiinnng “overflow” WerfFuRTUNNANRILY
variable-sized storage AYTazdl argument NMUA maxsize 184 destination &1 Lﬁﬂﬂﬁ‘fﬁﬁ1§i§ maxsize U84
. . = , P o X =< = , = = A a =
destination A37LABNAN “NiA” dnANTY maxsize TaRAMNUNIE91 Tadlnsdaseuan Waianstl
Ranansneaiunsdrrennfanane feguiladn function 1n9uUNRA U abort 1378 return AN error
Tnaag Wsunsumiiadeiinnann azardindnTusunsuignaesdailuaiuass dwhaaiuldsunss

Py ) > A o g vy = =
 crash Lﬂuﬂﬁ‘ﬁﬂﬁ"m ui@wﬂmlmﬂ@mmﬂmﬂ

16. Portability
«C combines the power of assembler with the portability of assembler. —anonymous, alluding to Bil
Thacker.
dapan4 code 7 portable Shufhufinauiualusenisaesniadeullsunsy lugauiiaznanni
LLANN9TRINSIE e portable code AN97 “portable” uitmaneda source file Aignunsntinlal compile waz
execute UAR0IANATY [eauALAnY header files uaz compiler flags Fumnsinafumindu Header files
dausnnazilaznandag #define uaz typedef Svlimiloutlunnisies taevialiuda Wenatl “sitaslual
fnazmineieanfnuafauazailn svuutfiRnissneiu compiler r;iwﬁuu’"ﬁ‘@nﬂ@ﬂwﬁﬂ@'mm%\mumrﬁiwﬁu
TnedwEa 1anan38198e [1] nanafs style WAz portability Aavanztlszns deuusthdmiuldfuuanisly
natlasiuliliAnanuRianaiaiiasannnis port Tolsunsuiifoil
1. @eullsunsudt portable ey Taglidaefanaiemeasiaanaadnis optimize HaNaaNNaLUanIALN
Taflg Tusunsud optimized Ynag@ULIN N3 optimize LussLYR LAt anananeiilu code 7
udlasdmilazunvesdniAtasuii wmmmﬁuﬁﬂmmﬁ%vmaﬂ'ﬁﬁ{Lﬁﬂﬁ@qﬁumiﬁuﬂﬁ;\i
performance Iatdnngulviet/indtusnniign (Relallfifa side effects sia code dauaw) nstiudin
AYFATBIUNELMANA ATINANTIU UATUANNITN9U
2. svAnaNedinsRanesnai port ilE 19y code TifedansI AL register ANT84 program
status word ¥7a code ﬁfafaﬂLLu‘uLﬁ"amu@umiﬁwmmmms‘mLLQ?’Laww:mu i 1/O drive way

assembler @9lunseivasinanadaunainnsnnilu machine independent I
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3. LeIn files 989 code ﬁLﬂu machine-dependent 88NA1N machine independent Lﬁ@ﬁmmﬁ%ﬂuﬁm
port Tsunsulugtestiingu asinlfuflaazaaniy etndald comment Ruarudsiidiu machine
dependent T file '&u’] fngl

4. wyAnsINla i “implementation defined” A3razanlfiduLlszLnn machine (compiler)
dependency Tagfaiduadn compiler NMN9UANIZBEN Lﬁﬂlﬁm@mmz’q’mﬁuaﬁmmﬁmm’?‘lmﬁuj

5. 3¥39UuNAT89 word UARZLAPEY object anaflaunnsnefy pointer liaiudnazwiny int waelivide
wlasndulnduanlfesdnsazaan mm\‘i‘i’mm\‘]LL@mmmmmﬁqLLﬂﬂﬁmﬁugmmm C uugFauaf

uaz compiler AN A

type pdpll VAX/11 68000 Cray-2 Unisys Harris 80386
series family 1100 H800
char 8 8 8 8 9 8 8
short 16 16 8/16 64 (32) 18 24 8/16
int 16 32 16/32 64 (32) 36 24 16/32
long 32 32 32 64 36 48 32
char* 16 32 32 64 72 24 16/32/48
int* 16 32 32 64 (24) 72 24 16/32/48
int (*) () 16 32 32 64 576 24 16/32/48

gfauafuneTineIaa e AgIudL type Mie NANNdIWIAREY TUIATIENNTATINT I uTLeE
fill compiler uaz compile-time flags M3 9sialLliluansuunn “safe” gruiuduesatinsnadmiu

wrasdaulun maliadn unsigned numbers Hanwau bits WinfiU signed numbers

Type Minimum No Smaller
# Bits Than
char 8
short 16 char
int 16 short
long 32 int
float 24
double 38 float
any * 14
char * 15 any *
void * 15 any *

6.  Pointer 78a void Usziuindauanesanuam bits Nazaslitsaugnieadaldiu pointer 1ol
object lam inueaieaiin VOId(*)() arsnsaldiu pointer Al function lar wiuriu pointersia 2
aipiildiladaanuandusiasunudlu generic pointer (81814 char* uaz char(*)() dwsu compiler
' ' | oA = . .2 ¥ o a a Ay Y a
") wsleeanagu (cast) pointer iantulinduiiluatiafuilefiesnisayldase

7. wdnanud It uaz chart Sawnawindu fiegdl format e fatnsdneansuanaliiiugn code

Y o em o - ¥ 4 ) ~ e va
%Mm@@Wﬁmm‘wmmuumimmwummjw sizeof(int*) HIUNAWINGL sizeof(char®) unnldEAN

ANNAANAIATIUALIEIEINIAIN free Badiaanns char® wsnaulésu Nt unu
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10.

11.

12.
13.

14.

int *p = (int*)malloc (sizeof (int)) ;
free (p) ;

#9839 11A04 object lallsiunnens aunANgNEas (PrECISION) 284 object i Cray-2 aald
64-bits 1aLiuAn It waitiien 10ng sudasdlu int Taenng cast uazilaaunduliidu long

= ~ o ealy v o A4~ .
WHBWAN NAANSNIdaNaazgnFianauasMaaLies 32 bits
iwpanusiAue (integer CONStANt Zer0) ana cast lu pointer 4iinlafils wadwsnlsda NUl
pointer aasiintiu uaziA151997N pointer B TasaiARLTW Faeinsil null pointer AYATNITD

= | o Y \ . = e e A -

wWeeuWeuwiniu constant zero lilane wsl null pointer anamieuliminduAaudsniadugued
w1z null pointer 81aazligniivlugduesgueuuannin Null pointer Ansiafiu LATIHAFN9TY
Twunanstl null pointer rasaiianilaanunsn cast Ty null pointer 1a9@nafianilels
114 ANSI compiler 1 pointer #HaLReRRLaRFaT L fmag AN NAMMLLRLIAY pointer YIagAs
wWheubauldminiu nng cast integer constant Alsiflugudlidusiiapeaiu pointer a7 1 8149
W pointer nadWswRauUiy pointer (Fus WAL non-ANSI compiler 81 pointer @a4/2T U7

1 o a o a 1 1 o o 1 . %3 1 d’l = v
wazANABEaiUW anaaznFaufiauldviniy faatnaaes pointer 4198198 anawBeuie s

O e Hn e s o
HAANET lHvinAu vizadnFreenalidlidanicaannanmaniu

((int *)2)
((int *)3)

ffeens pointer “AAn” uanwileain NULL a1annldlaadaniianzld vidennalaudn pointer 1l

an1nidl machine dependence AdF89

extern int x_int dummy; /* in x.c */

#define X FIAL (NULL)

#define X BUSY (&x_int dummy)

#define X FAIL (NULL)

#define X BUSY MD PTR1 /* MD_PTR1 from “machdep.h” */

Floating point #%4 PreCiSIon uas range avlaauiuawinaes object Asilis iaad floating-point 15
32-bit 1fim overflow (W38 underflow) I AnaziaRAEWABLBEN AL TN TRATY 111 4.9 AW 5.1
a1zl dNS AT ULLE S AL SN TIATY TIANLANAIIAINNTTTALAEAUYTOAT B1AEINAANE
dr A s
R PR X
yuasauasuneriin double anaaszlidnuau precision asnda float 14
vuasaLasLNaTiin preusnues double anaaxiieniflu float RTFwReuty uwatdaundninoe
UIRTFIU

a9
w393’ signed character ingnzUUENTAWIT VAX LN9§U character a¥gn signed extended Lila 14
1 expression dnmauzAsnalifiniuafauiatinau llsunsuntinauyfgiues
signed/unsigned 11ulal portable Wiy array[c] @1aasliAInaLRianans d1e1 ¢ ARndnaziiAny
uannaunaneiuay (weziil signed) failusiesld signed vi3e unsigned character a3 1%
- . - o cdny , Y c. A ay
\Gie14 comment 311811 SIGNED 38 UNSIGNED wadwsinliann unsigned axgnéiadianansiaiiield

unsigned char Nty
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15.

16.

17.

18.

19.

20.

wanidenisisanyAgdu Ascll Fuaeslald tuinidufadneuzuay localize 1ifeiu svan
1@Na91 character a1aaziaunaluninan 8 bits 18 (Aeaziiuléain unicode)
TdsunsuiendedeliiFauaed two's complement NgafufarLBansauafiall luaasastinnaiilu
I3 . . . dl k3 . . . dJ 4 A o o 3| 1 1 %
st optimization AN shift wnu arithmetic Feliuamiauiudnilutesindaenis port &1
314usieq port 4397 code @91l machine-dependent Aasazsanat/lu #ifdef viadauLe4n13
vnungnauANiag #ifdef macro AdsazdemingasnNAAtyszuIngaaanT deerissudn

A va vy 1%

Tneaziaedadfimdnesiu funanideldTung debug delanainiifinainamednesiu Wallsunsy

1 '
A =<

oA =
gn port AN wraanilelaniAraamile

o a

Tnevinliudn draunmaes word u’?mﬁqwmﬁhLﬂuaqmmﬂmmi port 114 typedef nuuniienulug
184 “UU1A” 989 type 6197 Tlsunsnannnluniaasazil header file ST typedef m@qmﬁmﬁmﬂmﬁ
jen Seildnmniz width-sensitive iazazdaeludlelfinetu sauvaniam width-sensitive code
siaer dayaaiin unsigned enidi Unsigned int Tnamnnazgyniaiu compiler 1w & loop counter
anansalddeyaniin 16 vide 32 bits 1 Nt wan int azdudeyassruaffifhlazananmgegn
fusUiAe

@

n"9 align fayafianudrAnyauiy wu uuanfauafaiia 4-byte integer dayaanaisum address
a7  address # V7 address ¥3AY23A TUNIALY structure LWANHRITANIUAAN offset Aari
vugnSausfineaiiaiy uwidnesAlsynanaes structure iwanadawawiiuNALWENTALISN
szinn duia3a structure 284 32-bit pointer WAL 8-bit character 81AXUNARNITIUNNALUATEIANN
#ie Inenanizdmiu pointer 7T lL89 object ln7) ldavsaziasuiwllsmnewnala niafiued
, . oy d 4 . y Y -
integer IneIld pointer 111A 4 bytes BuAUN address A a19aznNUIAITIULATY wazataaziia

| o = = a = o o oA .
core dump lwigniu visaluuneansdianaasiauuuRau (wazllvinanedesyadoudn) pointer
A5 character luqauand niuansawaiiliainisn address il byte 16 n1siansund
alignment uazAMANHUENIAANIZAMIL loader Ue5a ananeliiindeanyAgnuiine Nuaiu
o = a e o ¥ o o (5% o ' o A o a = .
FoulsnilsznAaiun avfiesgndnFasetidasiulumisanniuan sadaulsrtianilaasay align
nreiufanlsrfinaulng ldirazialyuusednale
wsiaz byte 11 word AzHAMNANATYFINAIALIANTIWEDE] AN address U949 byte UWLATESITU VAX 7]
Hannilnanssnuuy litle-endian ¥3aAAANNANATYAIAINAALYES address MANT LU ATL)A
68000 4199 big-endian a1ALaa9 byte T word Nilsznasiflu object 2unalugjaw (i1 double word)

a o o a a

a1qaziin1ednFeasneiu At TlsunsulefynfaiunisdnFeadn $1e-191 289 object AN ATHDY

al

|
' A

naamsndufAE s34 bit fields nnalu structure Azl portable I&fiAailia fields wiansi Tallé
o Y 1 o = Y A ¥ 1% a o/ o dl a
gﬂ@m'lﬁmﬂﬂﬂu (concatenate) LL@::L?EIﬂI‘Hsz@ul,ﬂum‘ﬂum@ﬂ‘ﬂul,mmﬂu [1, 3] AauUNAa3 N7 concatenate
aldsaasaruaudndaaiuiila portable
4 A ' A % = . v Y @ ad o o
1n9ATseaaziteadnelu structure Nlaildldeu @9 union vreduldidudsdnlunsdnnisauinaes
daya Wedeasdn Anlar lipnsasifivlugtuuumils (type) udaFenldlugngtuuunis neld tag Tu

union a1aaziflufadqslunsuendtesladluesls
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21.

22.

23.

24.

25.

26.

Compiler sinariusinldRannsaaA structure n@UANITL ﬂfyml,ﬁmﬁ'@ libraries #4A1184 structure
nduandalilsunsuiulalog compiler sinarii anavnlinnsdnEesdeyalinseiu structure pointers
nauldifuiToyunlunng port usatsla

@ﬂﬂwmﬂmé%mmgﬁgmmmmam parameter 183 IALIANIZAUIATDY pointer LATAIALINNT

evaluate, 1U1AY84 parameter, 4@ Faatneldsunsndrsaradusaedneily portable

¢ = foo(getchar (), getchar());

char
foo(char c¢l1, char c¢2, char c3)

char bar = *(&cl + 1);
return bar; /* often won’'t return c2 */

= =

o Hada X = '
FnRtNNUNNNANINNNE 192N19UeN stack BI1RATAELNEAUNTDAY ("NSL‘LMQ’]NLﬂu‘ﬂN’ﬂW@@ZiIlNN stack

'
a g

weifilé) Usznnssienn parameter anagnaenelfifuaunafilunfa (i char fu int) anizids
Arguments usiazfaaaazgnamfiuau stack TneFeeandiallenn monllde Tiladuneunas
visadainu register (Iagldfin1s push 1a8) A1ALRINT evaluate a1a lwMNaRILAALIT89NT push
Usznnsgaving compiler U9 81alAEN"9TEN parameter M ldwdaug9tiuLae
- - . ] P o i A2 e

VUENFALTLNUIZLAN null char pointer ((char *)0) NAMNUNIEIWNAUAL pointer 'l null

) | R A aa o ! o @ ea
string atEanadsnI9sInataLunanL R

o

agiufilr2e4 string constant  faetasieliil ilusnetei iR Geinnuiudes)

s = “/dev/tty??";
strcpy (&s[8], ttychars);

Imesialyl address space a1aaziidasina il e n1sAuans address aasA il laanmTanls
' 1% ' 1% ;o ' | o o v o
ansnti Ly array (feuwazudsnislaradluusiazdesues array) a1ain lildsunsumeaineuls i

a

address 1w gnldlunsufauiiey Tsunsuenaaziininenusiels wideyaazianain@ams

1
a

WiAmauia Wiaaw loop laifau 1w ANSI C pointer Nalel array lneaaz@lindesdnansuma
N Y omme e o . C 2 da ea A% e
gavineas array B 356989 “Uaande” duiulilsunsuguinin &fesydsha pointer A lidstas

o £ % Z’/ 1 Y @
daanningaed array tlias dereference il lAiAnaA
= ' Yo . o 1% a a = o o

nzmsnffauifiauszning == uaz 1= 14160 pointers nsvaasdeyaaiinlagiinuiie d1uiunis

- a4 4 » o . - a4
Witusulsvinnawe) 7 portable Aennsuffeuifiausendng <, <=, > vida >= ifla pointers N
o dl dl U dgl o = o = 1 o £ % 1 :// o al o o
Fiainendest s array iReafu (ViTedesdaannyineved array Windu) BiueALaii n1Iin

arithmetic operators fiU pointers A% portable ARALEBNTLNTL pointers N1 1S array theaf (138

da9tAAINTINAUR array L¥N1W)
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27.

28.

29.
30.

TU1ATR9 word ANasanIs shift uaz mask  Fatingsialiduansliiiudi lawne 3 bits Wuanua1ge

1095utls7tin int LuaNFaLas 68000 LNegy azgnatilugud winuanfauasane) 2 bytes usnazgn

auluAusng
} X &= 017770
pariuAsazld
X &= ~07

feaglinagnsiasuuasawainisenn & mdu bit field luidszauilogudanans
Expressions Ninaliifia side effects ¥nazninliimnnumung (semantics) aa9isunsuilasulyl auag
fiu compiler N 1Hasarnasiunng evaluate lunnsn C 1u daunnnazldfinsnnuuannasa
(undefined) FatieiinT|MLiniuLIzaAe
alil = bli++]1;
P ' o oV i P ' Y a @ 1 Aey o
WNEusFIn subscripti 1w b feliinnsuaniin usin9deaslilg array a anaaziflua ey
A a A A a Y @y v
(WllauAN) TaAPANLAAR LA
struct bar t { struct bar t *next; } bar;
bar->next = bar = tmp;
ludneeinaNae address 184 bar->next 81aazgnANuUANaUNAI tmp azgninliiulu bar

bar = bar->next = tmp;
> o a o o

Tufinaenaau bar 819azgn assigned aw bar->next WHITUABUAINAIIALHAMANINTTNG

a

'
ada ¥

“n2e4 assignment azEua e lde” winisiavndsiuiuiaiseufasvdninnet Aesiating

dgznay

long 1i;

short al[N];

i = old;

i = af[i] = new;

DA vve a ¥ Y Y A a4 o , 4o Yy
Ad i 1i5uludunaugainaazdeadu “AM type ety assignment NEnanaalldne
(nanqAa (long)(short)) aeelafimu i 81aazlasuAN “(long)(short)new” new afi] Aaedn 71958
compiler #1974 AALANMUATUABLNITNNTUNATY
sadeasde ineuasilamerfaaalullsunss (STnazdly “magic numbers”)

= dl 1 dl 2 1 1 ¥V o o v A d'd'
Wmmuﬂaﬂmm@lm@wﬂm preprocessor ¢l EUN3 L /4% d1uFuaing token T8 macros NMNNNT

wnuA i argument 14 string QUNUANRAT AN AIFIREN

#define FOO(string) (printf(“string=%s”, (string)))

FOO (filename) ;
UNATAzgnunueni

(printf (“filename=%s”, (filename)))
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31.

32.

33.
34.

35.

36.

37.

38.

39.

srdagniauin 14 lu preprocessor anamliiinisunuAEANAIAT89 macros LuENFARITUNNLlszIAN

o o

AR

#define LOOKUP (chr) (al‘c’+(chr)]) /*works as intended*/
#define LOOKUP (c) (al‘c’+(c)]) /*sometimes breaks */

Foetienassargnunuan faesdnwoe M lildsunsuineuliiuldaanainls
AnevinAuAWALITL library functions waY defines (WABHNAIANKIN INTIZINUALLBEATBINIS

o PR o . P = = Py @ a
MU ldineiy interface nauen a1aliniadasuudasudlelngliinnsudeaaawmtih Muaziden
daunnniinazlal portable fiag) laiAasazi@en routines MlFeLiien string, terminal control 38

o o = 1 o 1 ¥

NuuA system structures 19 nsinedunadanailnaldvg uazinlildsunsugnudalasnn

1 %

Y ! S = = . = A o
mzavauReraanzagInTlsunsuduii@aueslas lsnuanAnsann@eniegudn wazdadunis

U

= a ! k73 LS . A di ! di . alai o
ﬂmmwmammmhﬂaﬂmumn microcode ﬂﬁ‘ﬂmﬁ“ﬂﬂsﬁ’lﬂﬂuﬂﬂ’ﬂ\‘i system routines 1ummv1mwum

¥ 1 '
aAa Ao

system structure siveanlilies wanani@sinmuatuesdailuniinlilg bug aasldsunsy 81

Wl Ansmonuusnsinesziang common libraries 2849 ANSI waz POSIX

wenewFanld lint S d31Hdmesdwatesiiendaeluntsmn machine-dependent guuunsing

sauiedadaudiense bugs Nanavgasannisnsaaaas compiler 1 compiler & switch NAzLANNTES

warning Tins g liiduls Taminniga

L, 4 d oA . v

pataasdel label Nagnelu block Na1aNEAR UL switch %38 goto 1an block 11

da &  da C e A . Y - o

Walafmuninanulududlamneady type 18 parameters ¥ cast 1Tu type NINNZAN AQTRY cast

NULL nﬂﬂ%ﬁiﬁﬂﬁﬂglu non-prototyped function calls aginwaneauade function calls Wudelunis
a a P a o A o ,

SRS D (type) 184 parameters 1WT1E C HNJN7 promote aiinpassauilsndnlasnn i oo

function wilksfaanisen 32-bits lONG wrn&UlH 16-bitiNt  stack 489 function anaazfiANTaFe

'
P

WNARA (misaligned) ANNFIRIUAZIiANTT promote Bl
4 explicit cast HaAN1IANUINANANTLII19AN signed LAY unsigned
nsnselanszmdne procedure i lONGIUMP  Aasazldedinaszaingzds daunnndnazau restore AN
T registers WenaNUsznAANNRANNEATYEsenn (critical values) utila Volatile &vinlg vide
atiediaan la comment 1¥iilu VOLATILE
Linkers Lnasiilasdelufiadnesian (lowercase) LAA5ULA 6 fadnmsusndnidu unique

H o a PRl A L X
mazaziullsunsuenaazinauiinlae e lsnss Innnsemnuaseaunanil
= o a o = a . . Y o @ v Y a o K ¥ =
fasrdagenuenmilaainnang (compiler extensions) fnanilusasldase) Tunnlfetazigenuas
A 3| . .
newlugilunuaes machine dependencies

Tnesiald Tdsunsnazlaiinenludiuaes data segment e Tuiinaaansaslu code segment  wian

unanstdanann s lddas lsiasiuilszAudnllsunsuasin ligneasanaldl
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17. ANSI C

C compiler TuifAqiiuatiuayunInggIuIes ANSI C Ledauviserionun  Auiumisazigey
Tsunsunnineuniels standard C wazldztlununnmsgnu @19 function prototypes, constant storage uway
volatile storage %1m331u C ndsz@nsnmaesisunsulnanisiideyanandiun optimizers Bnvisgiaia

portability Ingilszriugn compiler 81msgIUNAIAEFBI5L input language Wweafy TnaenAeAansden

machine dependencies Wraudalu wamings dm5uda1a89 code id1ne machine-dependent

17.1 Compatibility
WeneNN@a code 71 port lig compiler fuiinlédne i 14 conditional #defined Tunnsinvuum
keywords #14°] U global header files 817 const, volatile 1% Compiler #1AsgIURMUAdTYANEIAMTL
A Y = ° o . & A oo ' . '
preprocessor nGanltlAnaen Aa _STDC_ @iy void* lusiiafidannisannuudaeingy compiler 31
iinganus void 384727 Aaaiag type lnaiiiiili machine uaz compiler-dependent 11 VOIDP ‘lugilaag

char* Uu compiler $WLAN A9FRBEINS

#if _ STDC__
typedef void *voidp;
# define COMPILER SELECTED
#endif
#ifdef A TARGET
# define const
# define volatile
# define void int
typedef char *voidp;
# define COMPILER SELECTED
#endif
#ifdef
#endif
#ifdef COMPILER SELECTED
# undef COMPILER SELECTED
#felse

{ NO TARGET SELECTED! }
#endif

Funmdnlu ANSI C “#" d115U preprocessor azgiaaflugnusfausnaasussyinilald whitespace

'
1 I

fesneann compiler FUnN NreduanEIAILINIBILIIALAND

4 static function Viﬁ forward declaration azfasld storage class ¥un forward declaration L‘Vh‘&u
&m50 compiler Juirinslaaluatin “eXtemn” usi ANSI fnvualifu “Static” dau global functions flamsld
“extern” widaunu ﬁQﬂLﬁﬁl‘ﬁmi‘ﬂ?:mﬂ forward declaration ‘lu static functions aspas’ld #define Tneidl
nsRenseLes #ifdef Mathammnzan i #define 1flu FWD_STATIC g

v “#ifdef NAME” azfiasaudiag “#endif’ s “#endif /* NAME */* Taild “#endif NAME® nn3
14 comment siaving #endif ﬂ'Jﬁ‘stﬁL'aW’]zmiNﬁﬂ’mﬂ Lwa?’]zmiuﬁz%uj%é’u@'”Lﬁdm‘lﬁmLWMLLﬁi@mmﬁTfa
Tilsunsy

Tri-graphs 1w ANSI @1avinlifin string “2?” Tuldsunsu@sanaazianainasinglingsiuanme
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17.2 Formatting
suuulu ANSI C fwmieuiu C viald wanandeaniiuiiviuaesde Ae storage qualifiers uay
parameter lists
~ : P Al e A ) A ~ .
\iagann const uaz Volatile & binding rules Nutlanndnafingau object Mflu const ¥3a volatile

AsazilsznAuENwAaY object il Wiu

int const *s; /* YES */
int const *s, *t; /* NO */

prototype 184 functions 99411 parameter declaration LLa% parameter definition uugsin

Wanril parameter )nAaAsaziLNnTuA comment 294 function

/*
* ‘bp’: boat trying to get in.
* ‘gtall’: a list of stalls, never NULL
* returns stall number, 0 => no room.
*/
int
enter pier (boat t const *bp, stall t *stall)

17.3 Prototypes

' v
o o

pos'ld function prototype Wvali code HAnugnaaInInge anvisdedon il sunsuyinanuiaau

Wuhdhdanmdn nsisenna prototype
extern void bork (char c);
Tdgneiasmuiianuaes function naaAe

void
bork (c)

char c;
{

}

o m A e o 4 4 e d
W3z prototype N&1991 ¢ luAngnaslies function Tugisssumnangauerses Geinaziiumila byte

wsilugiafieny (WULin) NA1997 ¢ AZgNAEIWMLL int (FNNNGAGEENGT widening) &1 function &

parameter 1a1aazgn promote uAMHAAY 7195 caller uaz callee axsiasgn compile THNAAWET

A o nI/ =<K :I/ 'Y ¥ A 16 ¥ :I/ ¥ ¥ a dl 1
WHaUNY WunNNeDe e sasld prototype vize W i 'ﬁﬂ_lw‘Vi”I‘]J’W\‘i[ﬂuﬂ’]@‘ﬂ@ﬂLZ\IH\?I@E]ﬂ’]?’E]@ﬂLLUU'E]H’W\‘i

a

WINNZAN 11 bork 8naazn1uue s lEsuAn int
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o i ¥ v = 1 &)
m'amwwmum@mﬂﬂumﬂu

void
bork (char c)

uin1stsenauuyludaslieaniuing non-ANSI compiler
Eﬁd’mj Pazileu external declaration #ldeulsvialugiuinaes prototype uazly prototype u

compilers FuLMN R

#if  STDC

# define PROTO (x) bl

#else

# define PROTO (x) ()

#endif

extern char **ncopies PROTO( (char *s, short times));

azdunmadn T PROTO azdiasdl () Fauiuaasdy

Nqaudn anangane Wauldsunsnlugluuulagtuuumile (du 14 prototype maan) Wadeinis

q

M Euusy non-prototype  dauuniazld tool Tunisuilas

17.4 Pragmas

a o

Pragmas ld@13Ln19muun machine-dependent code Tudauilal portable (Wszgninagiv

g15au0%)  UuULL93 ANSI pragmas gﬂﬁmumiuﬁnwmzﬁ'mﬂﬁi@mumﬂ@@ﬂ@m pragmas ﬁ'w] ileslls
Tu machine-dependent headers WLAEN

Pragmas Haasnguiaa Optimization feenaazaziaelaglaifnans=nuusedngla fu pragma Al
NOANIINIBINIINNIUIZLY (required pragmas) falsionaazaziatld pragmas NANNRIAVTATANAE
#ifdef L'ﬁ'@mmm? compile Tsunsn &1 required pragma 2naune 1y

Compiler LAz LANd TR pragma Mfiﬂ TudnEousinaty 19 fusnetaasld
“haggis” Tuns Gy optimization luanuziansaenaas difusauendn 5ﬂﬂi:‘£ﬂﬂﬁﬁﬁuumiﬁgﬂGﬂﬂl%l,ﬁa‘l,m
Tﬁmmm?v‘mm‘ﬂméuﬁq v v;ﬂﬂ%ﬁﬂ% pragmas axfiasAudat #ifdef 7iflu machine-dependent Lawe

Tnaannziu compiler 4Hn non-ANSI atinaxtautinussviafiilu #pragma ez preprocessor §uLin

BIRALNEANIUTNABANRIAINGD 1Y

#if defined( STDC ) && defined (USE_HAGGIS PRAGMA)
#pragma (HAGGIS)
#endif

“The ‘#pragma’ command is specified in the ANSI standard to have an arbitrary
implementation-defined effect. In the GNU C preprocessor, ‘#pragma’ first attempts to
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run the game ‘rogue’; if that fails, it tries to run the game ‘hack'; if that fails, it tries to
run GNU Emacs displaying the Tower of Hanoi; if that fails, it reports a fatal error. In
any case, preprocessing does not continue.”

- Manual for the GNU C preprocessor for GNU CC 1.34.

18. ARAATANUINLAL (Special Considerations)

Tudauil aznananedeniagg uazliagst iR

1. etdudaey syntax Tneld macro substitution AaAenanavinlillsunsnauendviuauay

2. et lfinenatanlundadus discrete 1un1slt float i index 184 loop Suuunisadia
oy ldiuldsunsy mmaseuaanaAtan lnanFaufaunuy <= via >= adrldnng

= o -3
WIsueLLUL == vi3e 1= 1HA11A

3. Compiler { bugs e qandnazfintlyuitiess Ae structure assignment ua bitfields
Tnasnaglidaunsniiuiadn compiler avinauianatalugtluuulug Aniuasaswaneny
- I 5 g  das -
deultlaunsn Tnemanidgenisldgduuunnudn uqaeeuses compiler 14 s laid
dszTaminaznenanuudlatioyguidassomwe (aeduldluuumaniu) uddn compiler azlsu
maudlalunends andudraniufeddpluuumaniuage) netansaeanisldauinug,
\u bugs 184 compiler 18971lWLLL

Coed A . . el v . -

4. atwisnezastosluniadnidsunsu (beautifier) iwanzglézulszlamigegaainninaam
Tsunsnddl style A Asltsunsuwmesias Tnetannzludqaisnassniseaniuy algorithm 1138
pseudo-code LATRTAELMANTU (automatic beautifiers) Azl selemiduiy code Niasa

e v 1 1 dl = o [ dl v o o dl o ¥

anysal gnéies weazlimunzideiianuandunazfesendunisdanisinaaiunisduagsa

A Il 2 aa I's o v 1 ] .

visadauntindunsdifive nazldsunsnmesfazinlaangn Tuudeaanisng layout 484 function

9 file AuAlUsunInsesialald (na1ame beautifier lanunsneulalilsunsuinesin

D o \ o o s 1A | = =~ a

saanisandadlnasnals) d1usullsunsume i style wilnen Adzas@neEn style n1adaun

a d’ o d‘ . d' o g ' d’f

A unuNazndaig beautifier naaaNani ¥ lUsunsuaudneay

& A ) o o o = A aa o

5. nusantAIaguang “=* 1 logical compare lutloymaénAnydunile neeudiauddnaaayls

dFaaw Tneuaniass implicit test Ll

abool = bbool;
if (abool) { ... }

Wasesld embedded assignment Tunnsnagan AIdaukLy explicit test e lalfiaanauun

Y . a e an X
wiNNeuda aealFaumausiatinaselli

while ( (abool = bbool) != FALSE) -
while (abool = bbool)
while (abool = bbool, abool)

Recommended C Style and Coding Standards Revision 6.0 Wi 35



6. We1EIN comment Iﬂgf'lLLﬂﬁ‘ﬁQﬂLﬂ?ﬂlﬂusl,ﬁl,wlﬂGiﬁxivl,ﬂ@’mﬂﬂ?ﬁﬂﬂﬁuiuﬁﬂﬂmtﬂﬂaiﬁ%ﬂL”’m 139
code ludauianaazrielfiinpnafiananndreluszwing maintenance

7. Compiler fuluai7 azdnsauls¥lu registers TnasntusTh Aansld register wihiisnduienly
Paasuansdn fulnmaniiuilenudndnyatneenn Tunadlfidfluunn fvundn 2-4 fn
\flu register uazdauiiviaeiu REGISTER ?ﬁ'ﬂuﬂ@jwﬁaﬁmmmﬁ #define uilaaiflu

. P 4 Ao . = PN o v @ o
register 1ila port lUuwATeand register iieanaiazldanulfisium

19. Lint

Lint «ilu C program checker [2, 111 slanileildnsalilsunsunim C iieseuqaniin type lal
o , o \a . o | Al 1% a a

p3ariu Ao landssendelianuaes function uazAumibsnFanld qpfianaaziia bugs Tulisunsu «a
nsld lint Judsheasindszantunne Weunsu Gelassmisdaunnazld lint uetesdeduniislunisnsa
Fuau

sl lint WhAslsetemigage lildifesuainduatesdiansaiien usmisaziaaiaudnd
wzestaelunisudlovideiiaia code vl ez Nt avmnsamn bug Murdsagluginsafanaldis uaz
Usziutloymifaaiu portability 163 Messages sine Mifinann lint dniddusivenisdlymienaasiiniu

Feananneaniullsunsunanld argument TuAnga forintf fail

fprintf (“Usage: foo -bar <file>\n");

v
o o = «

sogaiellsunsnllimedszantlym widmiugldauauazias core dump NnATRNWAIAIa N

. a = H Y ¥ a 13 1% % o =
command line WA 4 ||nt AZATNIDUANTARANANAT19FUTEN I LTIUN

' '
o

. H H Y o cy & . & a o a A % '
Options Wananaaes lint duiltszTamiisdu une options anaazifiauqnanudinszivd@eignsias us
o , Ao g 2 PRI , ' ~ . p .
Juumaziludauninlfiaedefianananldamile -p ATATIRI1 N9L3EN function W type-consistency
sinefiuatinglad i library routines Unangu g9l program § “coverage” 19419613931 GARTIAN
Lint fansnsnmaa comment fivee Tudsuzeslisunsudivinlif lint ieuqnisiawan comment

= o Y a A v o d’l o 1 a a 1 d’l %
wmw@’mmﬂmmmmﬂm Comment AN UZUENTILDTLNY code WEARLUATUAE

20. Make

wiresienNusslumiBnTuniie An make [7] luszudnaniswmunTisunsy make aztas recompile
dauaeslusunsudlasunisutlalua (annns make afsangm) i Make flaanunsnlddaelunnsvinau

4 e o em A
2w neamlud® a9

all My binary FanuaLaue

clean Al intermediate file ﬁy\‘i

debug #%74 binary “a.out’ ¥ “debug” e ¥nagat
depend #5149 transitive dependencies

Recommended C Style and Coding Standards Revision 6.0 Wi 36



v
install RARY binaries Wae libraries 48

deinstall RnnaunsTnGs

mkcat Ara manual pages

lint &% Lint ¥ihnnamsaalisunsy

print/list WU source 1aslsunsuaannIzANL

shar 79U source ‘Eﬂmﬂim%wumﬂu file LAA

spotless gdﬁﬂﬂﬁi clean w&a38in revision control L'ﬁlfmvmﬁu sources

¥

dadunn: azluiau Makefile widnazifugaunilarns source AMN

source undo '3'@‘171' spotless Tﬁﬁﬂﬂ‘%wum

tags fa ctags 1147 (819 -t saefile)

rdist a4 source luffaipiasa

file.c 11n13 checkout file Viﬂqucﬁgutmm‘zuu revision control

wanaIny N3l define AN command-line #1xN3ARNMWAANFNS) MNEATL Makefile (111

“CFLAGS”) 38 define 817 luldsunau (11 “DEBUG”)

21.

WIATFIULANIZINUY (Project-Dependent Standards)

o
a

] = ° = A 4 o ¥ X o a gy
Lme‘Em\‘mwm%zumim‘wummmﬁmuﬂnmu@mnmmqmmwm W'J“ll’ﬂﬁ]'ﬂiﬂulﬂu@ﬂﬂﬁ]@\‘i

Narsanlnenguusvnsiasenig

1.

22.

y Y4 o A a4, . o
posldszuunissaTadaulsauiala taaaniznnsdnssuL prefix tesILsN global data AN
functional grouping 2aN%19 member U84 structure 38 union Ael
NM3aANI9NLAAL include file Msnzaniuduneaulnssadsnesdayalasanis

N , a a a A A . Y o o - ! ]
posidunaneinelsluntsiatsnudla@siananna raauain lint  frdnsnneiazguoans
nsuly Az lALUSTL option 197 284 lint unuazdasainisimeunlidAninly G

o

uaaftenasanlUfsAReundndtye Neaiu bug vivedednudadaaiduls

1Yo

fHN193ALAL library 2841AT9NM9189 AYIAEANUHWILNEARUN lint library file TAWNEAAN9sTLIL
Lint library file fanana ilwesastosnsmanauduiiseeanisld library functions sinee dudniule
a oA 1

Avira

A7 ldavuu revision control wuLlpAIazwNNzaNAUIATaN1S

unagu (Conclusion)
1In|aTu
a4 o e H o o o
nNAsgunesiuzluuuresidsunsua N NnaanTiauNen andAtye nanT Ae
sdugesnunnzan waz comment Tnafivinldnawiulasaa¥raresitlsunsuann layout a
Tsunss n9ld expression wutdne) A& ua functions sinee) ivelridnladneiign
seanaNedn lasdnau vizeanaaziiufaees fesgniEanindusniesnudasilsunsuvzarinlild

% '8 6 ﬁl o v dl 1 U .
nulduuanfauafisznnauluauiag wenaudnaiielilsunsuil port 418 s9ungw (localize)
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optimization @azaqn wazdavanildnazidunandreuas (pessimizations) 11n1s port 1841A78
wseanSawafsnaaiiaii
& P 1 Vo P P P . A oA a
3. madenlfgUuuuiuaueyiuglden Aasiguuui consistent szudnanueulungy AndnAsaLAY
c Vs R y n
pINNNaEiRNesa nskankatugluuvanes sty uddiuggendinisldgUuuuils
a A a a 1 v & o 3 U
pienTHaReg ngvatwilesAduautieandd
1 a o dl 0'/ ¥ v a @ 1 dl Y 1a A ¥ y=] o a
duwRgiuNnsguaw] il winsgiudreiuasiiadsslonifdededldUfiRAw §138ndTnTu
Tumsnenenlduinsgiudasiu WnedElndsn neluesdng iseanitiudravdiufeulidaiu

annuwndenlfunnzanlaatngls
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The Ten Commandments for C Programmers (Annotated Edition)

Henry Spencer
University of Toronto Zoology

henry@zoo.toronto.edu

1. Thou shalt run lint frequently and study its pronouncements with care, for verily its

perception and judgement oft exceed thine.

This is still wise counsel, although many modern compilers search out many
of the same sins, and there are often problems with lint being aged and
infirm, or unavailable in strange lands. There are other tools, such as Saber

C, useful to similar ends.

“Frequently" means thou shouldst draw thy daily guidance from it, rather
than hoping thy code will achieve lint 's blessing by a sudden act of
repentance at the last minute. De-linting a program which has never been
lint ed before is often a cleaning of the stables such as thou wouldst not
wish on thy worst enemies. Some observe, also, that careful heed to the

words of lint can be quite helpful in debugging.

“"Study" doth not mean mindless zeal to eradicate every byte of lint output
if for no other reason, because thou just canst not shut it up about some
things but that thou should know the cause of its unhappiness and

understand what worrisome sign it tries to speak of.

2. Thou shalt not follow the NULL pointer, for chaos and madness await thee at its end.

Clearly the holy scriptures were mis-transcribed here, as the words should
have been “"null pointer"”, to minimize confusion between the concept of null
pointers and the macro NULL (of which more anon). Otherwise, the

meaning is plain. A null pointer points to regions filled with dragons,
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demons, core dumps, and numberless other foul creatures, all of which
delight in frolicing in thy program if thou disturb their sleep. A null pointer
doth not point to a 0 of any type, despite some blasphemous old code

which impiously assumes this.

3. Thou shalt cast all function arguments to the expected type if they are not of that type
already, even when thou art convinced that this is unnecessary, lest they take cruel

vengeance upon thee when thou least expect it.

A programmer should understand the type structure of his language, lest

great misfortune befall him.

Contrary to the heresies espoused by some of the dwellers on the Western
Shore, ‘int' and ‘long' are not the same type. The moment of their
equivalence in size and representation is short, and the agony that awaits
believers in their interchangeability shall last forever and ever once 64-bit

machines become common.

Also, contrary to the beliefs common among the more backward inhabitants
of the Polluted Eastern Marshes, "NULL' does not have a pointer type, and

must be cast to the correct type whenever it is used as a function argument.

(The words of the prophet ANSI, which permit NULL to be defined as having
the type “void *', are oft taken out of context and misunderstood. The
prophet was granting a special dispensation for use in cases of great
hardship in wild lands. Verily, a righteous program must make its own way
through the Thicket Of Types without lazily relying on this rarely-available
dispensation to solve all its problems. In any event, the great deity Dmr who
created C hath wisely endowed it with many types of pointers, not just one,
and thus it would still be necessary to convert the prophet's NULL to the

desired type.)

It may be thought that the radical new blessing of "“prototypes" might

eliminate the need for caution about argument types. Not so, brethren.
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Firstly, when confronted with the twisted strangeness of variable numbers of
arguments, the problem returns... and he who has not kept his faith strong
by repeated practice shall surely fall to this subtle trap. Secondly, the wise
men have observed that reliance on prototypes doth open many doors to
strange errors, and some indeed had hoped that prototypes would be
decreed for purposes of error checking but would not cause implicit
conversions. Lastly, reliance on prototypes causeth great difficulty in the
Real World today, when many cling to the old ways and the old compilers
out of desire or necessity, and no man knoweth what machine his code may

be asked to run on tomorrow.

4. If thy header files fail to declare the return types of thy library functions, thou shalt
declare them thyself with the most meticulous care, lest grievous harm befall thy

program.

The prophet ANSI, in her wisdom, hath added that thou shouldst also
scourge thy Suppliers, and demand on pain of excommunication that they
produce header files that declare their library functions. For truly, only they
know the precise form of the incantation appropriate to invoking their magic

in the optimal way.

The prophet hath also commented that it is unwise, and leads one into the
pits of damnation and subtle bugs, to attempt to declare such functions

thyself when thy header files do the job right.

5. Thou shalt check the array bounds of all strings (indeed, all arrays), for surely where

thou typest "“foo" someone someday shall type *“supercalifragilisticexpialidocious".

As demonstrated by the deeds of the Great Worm, a consequence of this
commandment is that robust production software should never make use of
gets() , for it is truly a tool of the Devil. Thy interfaces should always inform

thy servants of the bounds of thy arrays, and servants who spurn such

Recommended C Style and Coding Standards Revision 6.0 Wi 42



advice or quietly fail to follow it should be dispatched forthwith to the Land

Of Rm, where they can do no further harm to thee.

6. If a function be advertised to return an error code in the event of difficulties, thou shalt
check for that code, yea, even though the checks triple the size of thy code and
produce aches in thy typing fingers, for if thou thinkest “'it cannot happen to me", the

gods shall surely punish thee for thy arrogance.

All true believers doth wish for a better error-handling mechanism, for
explicit checks of return codes are tiresome in the extreme and the
temptation to omit them is great. But until the far-off day of deliverance
cometh, one must walk the long and winding road with patience and care,
for thy Vendor, thy Machine, and thy Software delight in surprises and think
nothing of producing subtly meaningless results on the day before thy

Thesis Oral or thy Big Pitch To The Client.

Occasionally, as with the ferror() feature of stdio , it is possible to defer
error checking until the end when a cumulative result can be tested, and this
often produceth code which is shorter and clearer. Also, even the most
zealous believer should exercise some judgement when dealing with
functions whose failure is totally uninteresting... but beware, for the cast to

void is a two-edged sword that sheddeth thine own blood without remorse.

7. Thou shalt study thy libraries and strive not to re-invent them without cause, that thy

code may be short and readable and thy days pleasant and productive.

Numberless are the unwashed heathen who scorn their libraries on various
silly and spurious grounds, such as blind worship of the Little Tin God (also
known as “'Efficiency"). While it is true that some features of the C libraries
were ill-advised, by and large it is better and cheaper to use the works of
others than to persist in re-inventing the square wheel. But thou should take

the greatest of care to understand what thy libraries promise, and what they
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do not, lest thou rely on facilities that may vanish from under thy feet in

future.

8. Thou shalt make thy program's purpose and structure clear to thy fellow man by using
the One True Brace Style, even if thou likest it not, for thy creativity is better used in

solving problems than in creating beautiful new impediments to understanding.

These words, alas, have caused some uncertainty among the novices and
the converts, who knoweth not the ancient wisdoms. The One True Brace
Style referred to is that demonstrated in the writings of the First Prophets,
Kernighan and Ritchie. Often and again it is criticized by the ignorant as
hard to use, when in truth it is merely somewhat difficult to learn, and
thereafter is wonderfully clear and obvious, if perhaps a bit sensitive to

mistakes.

While thou might think that thine own ideas of brace style lead to clearer
programs, thy successors will not thank thee for it, but rather shall revile thy
works and curse thy name, and word of this might get to thy next employer.
Many customs in this life persist because they ease friction and promote
productivity as a result of universal agreement, and whether they are
precisely the optimal choices is much less important. So it is with brace

style.

As a lamentable side issue, there has been some unrest from the fanatics of
the Pronoun Gestapo over the use of the word “"man' in this Commandment,
for they believe that great efforts and loud shouting devoted to the ritual
purification of the language will somehow redound to the benefit of the
downtrodden (whose real and grievous woes tendeth to get lost amidst all
that thunder and fury). When preaching the gospel to the narrow of mind
and short of temper, the word ““creature" may be substituted as a suitable

pseudoBiblical term free of the taint of Political Incorrectness.
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9. Thy external identifiers shall be unique in the first six characters, though this harsh
discipline be irksome and the years of its necessity stretch before thee seemingly
without end, lest thou tear thy hair out and go mad on that fateful day when thou

desirest to make thy program run on an old system.

Though some hasty zealots cry ""not so; the Millenium is come, and this
saying is obsolete and no longer need be supported", verily there be many,
many ancient systems in the world, and it is the decree of the dreaded god
Murphy that thy next employment just might be on one. While thou sleepest,

he plotteth against thee. Awake and take care.

Itis, note carefully, not necessary that thy identifiers be limited to a length of
six characters. The only requirement that the holy words place upon thee is
uniqueness within the first six. This often is not so hard as the belittlers

claimeth.

10. Thou shalt foreswear, renounce, and abjure the vile heresy which claimeth that "All
the world's a VAX", and have no commerce with the benighted heathens who cling to
this barbarous belief, that the days of thy program may be long even though the days

of thy current machine be short.

This particular heresy bids fair to be replaced by "All the world's a Sun" or
“All the world's a 386" (this latter being a particularly revolting invention of
Satan), but the words apply to all such without limitation. Beware, in
particular, of the subtle and terrible “"All the world's a 32-bit machine", which
is almost true today but shall cease to be so before thy resume grows too

much longer.
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