make
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myprog.c

myprog
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AoKINaoTE

® gcc -E test.c > test.1i
* gcc -S test.i (napayel apyeio . s)
® gcc -c test.s (napayer apyeio . o)

® gcc test.o -0 test
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Aladikaoia PETAYAWTTIONG

e H diadikacia peTayAwTTIONC EVOC GUOTNHATOC
AOYIOUIKOU JNOPEi va €ival apkeTa NoAUNAOKN

e MeTayAwTTION ANO NOAAG EExwpIOTa apxeia
o Mg OUYKEKPINEVN OEIpa
e 2UVOEON HE NOAAEC Kal dIapOpPETIKEC BIBAIOONKEC

e OI napanavw nIAOYEC UNopEl va e€apTwvTal
ano O1aPpOopPEC NAPAPETPOUC
e .X. TO ouoTnua npoopicuou (target platform)

e At xpeialeTal va peta@paldovTal EK VEOU apxeia
TO NEPIEXOUEVO TWV OMOiwV eV £XEI AANGEE]
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Mapadeiyua

e util.h: prototypes BonOnTIKwV ocuvapTnNOEWV

util

USeSs

main

e util.c: UAOMNOINCEIC TWV NApanavw ouvapTnoEwV

e main.c: KUPIWC NpOYypauud, nou XPnoIUOonoIE

oUVapTNOEIC TOU util.h
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#include "util.h" util.h ‘

int main (int argc, char *argvl[])
{ char lowercase (char c¢);

lowercase (..) ; main.c ‘\\§‘-__——’,//////”’——_—_
}
\\\\\"‘-_——”’//////////”——_—___ #include "util.h" util.c
#include<stdio.h>

char lowercase (char c¢) {

}

compile, link, exec \/

> gcc -Wall -c util.c

> gcc -Wall -c main.c

> gcc main.o util.o -o all
> ./all

MpoypappaTioyoc 11 6 lalis@inf.uth.gr



make

e To gpyakeio (npoypappa) make pnopei va anaAAa&el
TOV NPOYPANMATIOTN ano TO va NPENEl va OKEPTETA
Kal va NANKTPOAOYEI TIC OWOTEC EVTOAEC, KAOE popa
nou Npenel va napaxdei kwdikag

e To make pnopei va eKTEAECEI HIa N NEPICOOTEPEC
AeiToupyiec (N.X. HETAYAWTTION) HE AUTOHATO TPOMO

e Mg BAon OUYKEKPINEVOUC KAVOVEC
e Q1 kavovec divovTal o€ eva apyeio, To Makefile
e [lepiypa®ovTal PE HIa GUYKEKPIUEVN CUVTAEN

e MIO YAWOOQ NpoypaupaTiopou €101KoU OKOMnou
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>ToIxeia Makefile

MeTaBANTEG: XpnoiyonoouvTal yia ovoudTd
apxeiwv, npoypaupaTtwy, flags kTA. nou gugavidovral
o€ NoAAa onueia Tou Makefile

Kavovec: anoteAouvTtal ano To OVOUd TOU OTOXOU
(T1 BEAOUE va dNUIOUPYNOOUNE) Kal TIC OXETIKEC
ouUVTayEC napaywyne (nwg 1o dnuioupyoule)

O1 ouvTayec xpnoidonolouv shell commands
ZYOAIa: yia ToOV ouvnBIoPEVO AOYO

... kal NoAANG aAAa (BAEne manual)
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EkTeAeon Makefile

® make <goal name>

e To make yaxvel 0To TPEXOVTA KATAAOYO
va Bpel eva apxeio pe ovopa Makefile ( makefile)

o Wayvel va Bpel Tov 0TOXO JeEoa oTo Makefile
o EKTEAEI TIC EVTOAEC VIO TO OUYKEKPIMEVO OTOXO

e APOU NpwTa €KTEAECEI OTI EVTOAEC QVTIOTOIXOUV
0€ NPOAnaITOUHEVOUC OTOoXouC (avadpoun)

® make

e 'Onwc¢ napanavw, aAAa eKTEAEI TIC EVTOAEC yia ToOV
NP®WTO OTOYXO nou sugpavileTal oto Makefile
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Kavovec

<target>: <dependencies>
<commandl>
<command?2?>

<command>

e <target> (OTOXOC): APXEIO NPOC KATAOKEUN
(ouvNBWC EKTEAETIUO) 1] EVEPYEIA NPOC OAOKANPWON

e <dependencies> (e€apTNOEIC): €Eva N NEPIOTOTEPA
apxEia 1 EVEPYEIEC AnoO TIC OMOIEC EEapTATAl O OTOXOC

e <command>: EVTOAN NMou OTEAVEI TO make nNpoc To
shell yia va dnuioupynBei o oToX0C (TO GUVOAO TWV
EVTOAWV YIA €va OTOXO ovopaleTal kal «ouvtayn>»).

e Mpoooyn: tab npiv and kabe svroAn
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#include "util.h" util.h ‘

int main (int argc, char *argvl[])

{

char lowercase (char c¢);

lowercase (..) ; main.c ‘\\§‘-__—”,//////””—_—_
}
\\\\\"‘-_——”’//////////”——_———_ #include "util.h" util.c
#include<stdio.h>

all «— TEANIKOC OTOXOC char lowercase (char c) {

% €EAPTNHOEIC -
main.o util.o \~\\‘_____,,,//’/////’ﬂ——_—__

main.c util.h util.c
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all

N

main.o util.o

main.c util.h util.c

all: main.o util.o
gcc -Wall -g main.o util.o -o all

main.o: main.c util.h
gcc -Wall -g -c main.c

util.o: util.c util.h
gcc -Wall -g -c util.c
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all

main.o util.o

main.c util.h util.c

all:

main.o util.o
gcc -Wall -g main.o util.o -o all

main.o: main.c util.h

gcc -Wall -g -c main.c

util.o: util.c util.h

gcc -Wall -g -c util.c
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all

main.o util.o

main.c util.h util.c

all:

main.oflutil.o

gcc -Wall -g main.o util.o -o all

main.o: main.c util.h

gcc -Wall -g -c main.c

util.o: util.c util.h

gcc -Wall -g -c util.c
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all

main.o

main.c

util.o

util.h

util.c

all:

main.olgtil.o

main.o:

util.o:

gcc -Wall -g main.o util.o -o all

main.c util.h

gcc -Wall -g -c main.c

util.c util.h

gcc -Wall -g -c util.c
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all

main.o

main.c

util.o

util.h

util.c

all: main.olftil.o

gcc -Wall -g main.o util.o -o all

main.o:

main.c util.h

gcc -Wall -g -c main.c

util.o:

util.c util.h

gcc -Wall -g -c util.c
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all

main.o util.o

main.c util.h util.c

all:

[main.o

util.o:

gcc —wWall -g main.o util.o -o all

[main.o util.o

main.c util.h
gcc -Wall -g -c main.c

util.c util.h
gcc -Wall -g -c util.c
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all

main.o util.o

main.c util.h util.c

all:

gcc —wWall -g main.o util.o -o all

[main.o util.o

[main.o

main.clutil.h

util.o:

gcc —Wall -g —-c main.c

util.c util.h
gcc -Wall -g -c util.c
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all

main.o

main.c

util.o

util.h

util.c

all:

[main.o

main.prtil.h

gcc —Wall —g

util.o:

gcc -Wall -g -c util.c

—C main.c

util.c util.h

main.ojutil.o
/ gcc —wWall -g main.o util.o -o all
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all

main.o util.o

main.c util.h util.c

all:

gcc -wWall -g main.o util.o -o all

]main.o util.o

[main.o

main.prtil.h

gCcc —Wall -g -C main.c

util.o:

util.c util.h
gcc -Wall -g -c util.c
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all

main.o util.o

main.c util.h util.c

mail
gcc

util.o
-Wall -g mailn.o util.o -o all

main.c util.h

-Wall -g -c main.c

[util.o util.c util.h

gcc

-Wall -g -c util.c
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all

main.o util.o

main.c util.h util.c

mail
gcc

[util.o util.clutil.h

gcc

util.o
-Wall -g mailn.o util.o -o all

main.c util.h

-Wall -g -c main.c

-Wall -g -c util.c
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all

main.o util.o

main.c util.h util.c

mail
gcc

util.o
-Wall -g mailn.o util.o -o all

main.c util.h

-Wall -g -c main.c

[util.o util.clutil.h

gcc

-Wall -g -c util.c
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all

main.o util.o

main.c util.h util.c

mail
gcc

util.o
-Wall -g mailn.o util.o -o all

main.c util.h

-Wall -g -c main.c

[util.o util.clutil.h

gcc

-Wall -g -c util.c
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MeTaBANTEC

<name> = <value>

e <name> (Ovoua): To Ovopa TNG HETABANTNG
e <value> (TIUN): €va N NEPICOOTEPA APXEIA N
EVEPYEIEC AMO TIC OMOIEC £EapTATAI O OTOXOC

* AVaQpOPEC OTO OVOUA MIAC HETABANTNG
(MECa o€ AANEC eK(PPAOEIC) YyivovTal PE $ ()

MpoypappaTioyoc 11 25 lalis@inf.uth.gr



CC = gcc
CFLAGS = -Wall -g
OBJ = main.o util.o

all: $(OBJ)
$(CC) $(OBJ) -o all

malin.o: main.c util.h
S(CC) S(CFLAGS) -c main.c

util.o: util.c util.h
S(CC) S(CFLAGS) -c util.c
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>XOAIa

e ZEKIVOUV HE # KAl TEAEIWVOUV OTO TEAOC TNC YPAWMNG

e Mnopouv va TonoBernBouv (oXedOV) ONoUdNNoTE

MpoypappaTioyoc 11 27 lalis@inf.uth.gr



CC = gcc
CFLAGS = -Wall -g
OBRJ = main.o util.o #all object files

#top-level goal
all: $(OBJ)
$(CC) $(OBJ) -o all

malin.o: main.c util.h
S(CC) S(CFLAGS) -c main.c

util.o: util.c util.h
S(CC) S(CFLAGS) -c util.c
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Patterns kai autouaTec yeTaBANTEC

e To oupBoOAO $@ avanapioTd To OVOUa TOU OTOXOU

e To oUPBOAO & pNOPEl va XpnoiPonoindei oTo OTOXO
n/kai oTIc €EapTNOEIC) YIa va avanapaocTnoel HEPOC
TOU OVONATOC EVOC ApXEIOU

e To oupBoAO $* avanapioTd TO KOUPATI TOU OVONATOC
Nou avTIOTOIXEl OTO %
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CC = gcc CC = gcc

OBJ = foo.o bar.o OBJ = foo.o bar.o
all: S (OBJ) all: $(OBJ)

S(CC) S(OBJ) -o all S(CC) S(OBJ) -o 3@
foo.o: foo.c foo.h $.0: %$.C %.h

S(CC) -c foo.c S(CC) -c S$*.c

bar.o: bar.c bar.h
S (CC) -c bar.c
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>TOXOI Nou OV €ival apyeia

.PHONY: clean
clean:
rm *.0O

e 'Evac kavovac pnopei odnyei o€ onoiadnnoTe
npa&n, ox1 anapaiTnTa oTnV JETAyAWTTION APXEIWV

e TOTE O OTOXOC OEV €ival OVOUA ApXEIoU

e 2UVNOWC XPNOCIKUOMOIOUNE TO XaPAKTNPIOKO . PHONY
y1a va anopuUyOUE «OUYKPOUOEIC» E apXEia nou
méavwc €xouv idl10 Ovoua PE TO OTOXO

e TUNIKN €QApPOyNn: Kavovac yid To GBNCIUO NEPITTWV
apxeiwv JETA TNV OAOKANPWON TNC METAYAWTTIONC
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>TOXOI Nou OV €ival apyeia

test%: tests.data myprog
./myprog < testS$*.data

testall: testl test?2 test?3

e 'Evac kavovac punopei va anoTteAeiTal HOVO ano To
OTOXO Kal TIC EEAPTNOEIC

e Na pnv exel Kanoleg evroAec (ouvtayn)
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>€Ipa EKTEAEONC

all: targetl

@echo zero

targetl: target2 target3
@echo one

target2:
@echo two

target3:
@echo three
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>€Ipa EKTEAEONC

all:| targetl

decho zero

targetl: target2 target3
@echo one

target2:
@echo two

target3:
@echo three
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>€Ipa EKTEAEONC

all:Htargetl

decho zero

targetl: target2 target3
@echo one

target2:
@echo two

target3:
@echo three
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>€Ipa EKTEAEONC

all:Htargetl

@ecigfzgto

targetl] target2 target3
@decho one

target2:
@echo two

target3:
@echo three
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>€Ipa EKTEAEONC

all:Htargetl

@ecigfggto

targetl || target2|target3
decho one

target2:
@echo two

target3:
@echo three
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>€IpA EKTEAEONC

all:Htargetl

@ecigfzgto

targetli| target?

@ecﬁilggg_,//

target2:
@echo two

target3:
@echo three

target3
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>€IpA EKTEAEONC

all:Htargetl

@ecigfggto

targetli| target?

@ecﬁilggg_,//

target2:
@echo two

target3:
@echo three

target3
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>€Ipa EKTEAEONC

all:Htargetl

@ecigfggto

targetl] target2 |target3

@echo one

target2:
@echo two

target3:
@echo three
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>€Ipa EKTEAEONC

all:Htargetl

@ecigfzgto

targetl] target2 |target3

@echo one

target2:

target3:
@echo three
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>€Ipa EKTEAEONC

all:Htargetl two

@eci2’59to three

targetl] target2 |target3
@decho one

target2:

target3:
@echo three
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>€Ipa EKTEAEONC

all:Htargetl two

@eci2’59to three
one

targetl] target2 target3
@decho one

target2:
@echo two

target3:
@echo three
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>€Ipa EKTEAEONC

all:| targetl two

echo zero three
one

targetl: target2 target3 Zero

@echo one

target2:
@echo two

target3:
@echo three
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>€Ipa EKTEAEONC

all: targetl two

decho zero three
one

targetl: target2 target3 Zero

@echo one

target2: B ouou N

decho two three
two ]

target3: one

decho three Zero
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EvToniopoc e€apTtnocswyv

Baoikn npolnoBeon yia va QTIaxTEl Eva owaoTo
Makefile eival va kataypapouv cwoTa ol eEapTnOEIC
yla TNV KATAoOKEUN £VOC OTOXOU

M.X., npoUnoBeon yia TNV METAYAWTTION EVOC
NPOYPANKATOC NOU XPNOIUOMNOIEl Kia BondnTikN
BIBAIOONKN, €ival TO AVTIOTOIXO .h APXEIO

gcc -MM <file names>
EnioTpe@el pyia Aiota €EapTrnoewy yia Ta apyeia
yia va cupnepIAN@Bouv Kkal Ta system headers -M

MpoypappaTioyoc 11 46 lalis@inf.uth.gr



2uvnOioueva Aabn

Makefile:4: *** missing separator.

o Oev unapxel tab otnv apxn evToAng

make: *** No rule to make target 'all'.
e OtV UNAPXEI O OTOXOC

Makefile:7: warning: overridling commands
for target 'testl'

e MOAAEC «OUVTAYEC» YIA ToV idI0 OTOXO

Makefile:4: warning: 1gnoring old
commands for target 'testl'

e &ekTeAEITAI OMNOIa CUVTAYN €ival TEAEUTAIA

e EMITPENETAl VA UNAPYXOUV NOANOI KAVOVEC yia ToV idl0 0TOXO
(aAAG TOTE NPENEI va £XOUV PHOVO EEAPTNOEIC OXI CUVTAYEC)
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