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= JIBSREEATHRENHEIIA, 40 VSCode, BIEE LA LUAIEEZA!
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NRIRAFERBVIZF BAEEITH, BIRREBENFEREETT!
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HFAKENF C ESH, IERAFEMEMIFE (DE) 12, FRBEMINE, MEiE
R RABM D RIRITNRESR T T E— MR, MRS, FMFHSEHITF
MEAR TR ER—T, 37—3)l, HITEFMECHIERET,

EER: VSCode fl VS BHMNEATRINEY!
’VSCode B—MABHINIBYRIEES, VS B— MEK EBEMRISERIFIR, 6/48
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BATRR R IEFOXETINRE! SRFEERANRERIFIRE, SOF=28HM11
RIBET, BIFREAMLTEINEEHERE, SHEMITDEEEER. XA
EREFEAMTEEERAMELENRN “TEXH, BERRTIEERM,

Eit, FaAEE GCC pLEERFECH C 2F, BIFEEEM!
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GCC F1 Makefile

TEATRP, FBEIRRITIA

» GCC fRUNMEIRF C F2FRYIRIEL,
» Makefile fERUNMAPERIFRIZ B EH{LBYR)-,

IEBRE: BRAEXAZHT! BMBA—FERMTEESIIRHILER!
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B HRH C B

BRIZIRRE 7 — P Exie Y main.c

1 |#include <stdio.h>

3 |int main()

« |{

5 printf("Hello World!\n");
6 return O;

7|}
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0000000 00000000000 00000000 000000000000 0000000

GCC HIEA MR

{RE] LGB TEMERS, & main. c RIFN MyProgram, EIN -o $5EMH X4

1 |gcc -o MyProgram main.c

{RA] LUXAFIBTT MyProgram

1 | ./MyProgram
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Makefile 5| ABJJR Al

m MyProgram #l main.c X NEFEILUEE TR, TREXRFHHEN.
m MyProgram SIRELRRMN, FEEEHRIF.
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Makefile HJZA FHIA

BIE— NN Makefile IXE, HEAUTHE

1 |MyProgram: main.c

2 gcc -o MyProgram main.c
DX RIE

1 |make

HIB1T make BY, ERMAZFHITBER TR Makefile XHENEEEX .
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Makefile HJZA FHIA

Makefile SINIG, JEERILUT AN O AR R

» BEEEEIT nake, HFAZSHEEXNEERE, MERT "E2HHM !
» HIECA main.c [GHBIBIT make, WHISEMRIFUGIHNHITIER.
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A BbR, AL LTS

Makefile FIRZALEHZFM  (Rule)

n Bif: BEREABERTAXMHE? (Target)
n K. EARRVERETHLESH? (Prerequisite)
n g5 BREEIAMESERMR? (Recipe)

‘BRI, XZERMBLT Makefile BI—FFM

1 |target: prerequisite
2 recipe
F53REE . Makefile FREVZEIH Tab MABERM U _EFMAIT Space!
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A BbR, AL LTS

Makefile F)F8 7 SX{4RUBSB) B SCI T iR EF 2 !

n EETAEE, BEEHITHE,
s HEMEE, EREEBETFE-ERE®, BHFEREME,

BRI, WRERRIESEEEE T BARRVFR A &#L, BN ATERARY!
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Makefile ATILASINEE, LUEESMBIALNN, Fig0
1 | PROJECT: =MyProgram

3 |SRCS:=main.c

s | PROGRAM:=${PROJECT}

IAEAREI USRS A

1+ | ${PROGRAM}: ${SRCS}
2 gcc -o ${PROGRAM} ${SRCS}
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Makefile B, X FLEMNEXFFER, BFEUT=2

» TEEEARER $0 818, TEiE>ZET3TFﬁ'
= TEME—MRA =, XBRETEEEINNNRE, FEESER = RE.
n TEKBRIBLERAEKRE,
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Makefile S BRFERBNRIFHZNEFZHRBEAZTE (-Wall BTFABEES)
1 |CC_BIN:=gcc

s |CC_FLAGS:=-Wall

IEIRA] LU RN S 79

1+ | ${PROJECT}: ${SRCS}
> ${CC_BIN} ${CC_FLAGS} -o ${PROJECT} ${SRCS}
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s H %

RIFEE AR TR —E RERERA TIERE!

» MREFEEL, REZEROMERRA.
» MRFEAT Git iiAEH], BEEHXAHITERIRT,

HEFRMCE: BiI—1 build BR, EAEFEEEHKE build BRT,
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s H %

EX— it B RHWEE BUILD_DIR

1 |BUILD_DIR:=build

II7E PROGRAM K7 {1 F BUILD_DIR

1+ |PROGRAM:=${BUILD_DIR}/${PROJECT}
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s H %

HAR, X build BRAESWAREFNCIE, A58 BUILD_DIR HARMN—5FNI

1+ |${BUILD DIR}:
2 mkdir -p ${BUILD_DIR}

IN7E PROGRAM 7 fX#iF BUILD_DIR HITETE

. | ${PROGRAM}: ${SRCS} ${BUILD_DIR}
’ ${CC_BIN} ${CC_FLAGS} -o ${PROGRAM} ${SRCS}
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0000000 0000000000000 0e00000 000000000000 0000000
EF 5 E%qi ==

Makefile FEETIHHTE, SITRIUERSPFER, @it ANEREA
7% 1: Makefile FRVFHT =

zE aX
$ Bix

$< B MK
$° e
$x B % CENAE
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R &

NMAXERHTE, IR ERRFMNESH

+ | ${PROGRAM}: ${SRCS} ${BUILD_DIR}
2 ${CC_BIN} ${CC_FLAGS} -o $@ $<

+ | ${BUILD DIR}:
5 mkdir -p $@
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O B bR

AE+r (Phony Target) BECABITRHASEBIRF,. HEMNNAR clean, HiE

1T make clean f5 build BREWET, &E—IMFA clean IXHESHEIE,

clean:
rm -r -v -I ${BUILD_DIR}

Hep, %I -r 27FEAMER, & -v BRMERRE, &0 -1 A EREIA
MERRESARMXEREES, BABTAIWTE, ESBTFAFIRIT!
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O B bR

HI51T make target NSRBI target BIBIR, MUIREIZIEIT make, N
INSWEE— 1 ER. FEt, L% B4T PROGRAM BN ATNE FRATHE. EREKT,
ATHNBEIRFNREYE, ERN—NMIIGEREINAIN—IEA default BIHE
17, ENRINSBRHE, BB TRAIE, M default KT PROGRAM BIF],

1 |default: ${PROGRAM}
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ABERPRT clean Z4b, FBIM—1THEFAR run

1 |run: default
2 ${PROGRAM}

IEIETIT make run FAILUBTTIER T, IRAMBROERNZFMNUET!
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HERNIERRR BIRKEASHTE, WMRBAEYN, ROBRFEFE—
XY clean B run, XRSBHWERTERRERTT, UTHRERALURR

1 | .PHONY: default run clean

LA, BRI, FESEMNBERERZBIX M.
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BRI&TE main.c Z9, FRXEE T Vec3.h M Vecd.c, MIEEALRIF?
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0000000 000000000000 00000000 00®0000000000000000

. |#ifndef VEC_3H
> |#define VEC_3H

4 |typedef struct

s | {

6 double x;
7 double y;
8 double z;
o |} Vec3;

10
11 |Vec3 Vec3Add(const Vec3* u, const Vec3* v);
12 | Vec3 Vec3Mul (double k, const Vec3* u);

13

14 |#endif
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10

11

12

13

14

#include "Vec3.h"

Vec3 Vec3Add(const Vec3* u, const Vec3* v)

{
Vec3 result = {(u->x + v->x), (u->y + v->y), (u—>z + v->2)};
return result;
}
Vec3 Vec3Mul (double k, const Vec3* u)
{
Vec3 result = {(u->x * k), (u->y * k), (u—>z * k)};
return result;
}
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51t

IS C X
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11
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HIFLA C XF
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#include <stdio.h>
#include "Vec3.h"

int main()

{
double k = 42.0;
Vec3 u = {1.0, 1.0, 1.03};
Vec3 v = {2.0, 4.0, 8.0%};
Vec3 sum = Vec3Add(&u, &v);
Vec3 mul = Vec3Mul(k, &sum);
printf ("Result = (%1f, %1f, %1f)\n", mul.x, mul.y,
printf("Hello World!\n");
return O;
}

mul.z);
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0000000 00000000000000000000 0000080000000000000

IR BE 1

WERITEFDART . FKiE (Compile) MFEE (Link)o

LRIZE nain.c B, EEFL EHRFIE Vec3Add() F Vec3Mul () BIEMAKLI, kX
f Vec3.h MEFARBIRMA T XLRHVIEZEOEN, £ CIEEH, 81 C XHZEAU
T RIFER, XPMFEFIRA BT, B30 nain. c #l Vec3.c DS IRIF
A main.o M Vec3.0, BIirXAREB—FHZHGEIFEL, SIZNEXERAMEBR
XHEBHEE—IRE, FEEEZENREBABMILERIZE, BIRENRITIER.
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IR BE 1

1% main.c M Vec3.c, EI -c BTFRARNEIFAPEE

HEZA C X

000000e000000000000

1 |gcc -o build/main.o -c main.c
> |gcc -o build/Vec3.o -c Vec3.c

$54% main.o # Vec3.o

1 |gcc —-o build/MyProgram build/main.o build/Vec3.o
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0000000 000000000000 00000000 0000000 e00000000000

IR BE 1

{#H wildcard BERELR] LASSIN@AD
1 |SRCS:=$(wildcard *.c)

M addprefix EEXEILAN— NSRRI PRAVFIRAIMNEIL, M :.c=.0 BIER
1 |0BJS:=$(addprefix ${BUILD_DIR}/,${SRCS:.c=.0})

% SRCS & main.c Vec3.c, HB O0BJS Fi build/main.o build/Vec3.o T o
LPRLE, TE Makefile B ${3 # $O AJLURBATREFMTE, [EXEA— DL
HMCER: TEH—FA ${F, REFE—FER $0, XERTUBLESMERE,
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0000000 000000000000 00000000 0000000 0e0000000000

IR BE 1

BERI, FEEEE LD _FLAGS BERIFIEIN cC_FLAGS YRR _F4REEFRM
. | CC_FLAGS:=-Wall

s |LD_FLAGS:=${CC_FLAGS}

BARELD, GCC TEHEEIY S B iSRRI SLiR L A& A T 3R M ERBYIE T,
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0000000 000000000000 00000000 000000000 e000000000
I R HERR

MNBE D NRENEERD 7

${PROGRAM}: ${0BJS}
${CC_BIN} ${LD_FLAGS} -o $@ $~

${BUILD_DIR}/%.0: %.c | ${BUILD_DIR}
${CC_BIN} ${CC_FLAGS} -o $@ -c $<

o W N -

Hip, J 2T AT ERMKRBAEET. 518, XEFTEEENS 0BIS KT
SRCS, MR/ .o XHFERBTHNE .c XHF, B % BAEME~ERN,
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0000000 000000000000 00000000 0000000000 e00000000

IR BE 1

M. NAXBEIFRF BUILD_DIR HIAIN—NEIMNG | F557?

. | ${BUILD_DIR}/%.0: %.c | ${BUILD DIR}

£ Makefile B | ERVREEAINIRFE TR EKF, ©RERFENTMASKRIEAE
B, ATIMEMES AT, BEFERITIERSRBF BUuILD_DIR BR (BRPH
XHETHBSEFHERNNER). BRI | fFS, TRIE(T nake BT, HIFFTE
X =R/ BUILD_DIR MR BIBEMEMERN .o X, SEUREMENGIWEIF!

BME<Z, BfrkviEt B RN SFRBARRIRE X Ko
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5lie WIERD C XE HEZA C X

0000000 000000000000 00000000 0000000000 0e0000000

S B HRS

Eitt, BYMMEBEELLERTEE T, BXEE—AHKHIXARRUGIE: {8, HEX
A vec3.h TT, BB Vec3.o M main.o BNDFIM Vec3.c M main.c BEFHIR.

BN, BINEE—ETUBEHEEAX GBS !
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0000000 00000000000000000000

S B HRS

FIEHE, GCCIRMT —MED -mM BT £ K

HEZXA C X

000000000000 e000000

1 |gcc -MM -o build/main.d -c main.c
2 [gcc -MM -o build/Vec3.d -c Vec3.c

3FF main.d, XSBIILUTER

1 |main.o: main.c Vec3.h

BBNE, XTEERBKRHXME, HEHE—1T Makefile!
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0000000 000000000000 00000000 0000000000000 e00000

S B HRS

PAM, X MR EERRFEEN

» VXM build/main.o & main.o UGN E R,
s VAN build/main.d XBERNEMR: BEXHERN, KEXHFHEER,

AT R

1 |build/main.o build/main.d: main.c Vec3.h
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S B HRS

Z{AF o0BJS, 5IAN— DEPS

1 |DEPS:=$(addprefix ${BUILD_DIR}/,${SRCS:.c=.d})
& R ARE S RI AR 2
+ | ${BUILD_DIR}/%.d: %.c | ${BUILD_DIR}
2 ${CC_BIN} ${CC_FLAGS} -MM -o $@ $<
3 sed -r -e 's|$*\.o|${BUILD_DIR}/$*.0 $@lg' -i $@
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0000000 00000000000000000000 0000000000000008000

S B HRS

XEB sed B—PNEMXAERTE (Stream Editor) , &I -r KRBRAY BIENIE
EY, I -1 EERESIRENMY, &I -e FIEAU s/old/new/g BIRIET.

1 |sed -r -e 's|$x\.o|${BUILD_DIR}/$*.0 $Qlg' -i $Q

w BB/ (BRENX), sed RIFA / ZIMNITSERDIRR
m $x\.o WEXEMA nain.o, HEF \. EEF . FENCLEABEFHS Yo
m ${BUILD_DIR}/$x.0 $e| HUE X E&HEN build/main.o build/main.d
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0000000 000000000000 00000000 0000000000000 000e00

S B HRS

Bia, BERESXHEENF Makefile I\, BRIEHIT make clean

1 |ifeq ($(filter clean,${MAKECMDGOALS}),)
2 |sinclude ${DEPS}
3 |endif
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