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GNU Make: —&=HA ZEHANWEBDCTIE, FHF C/C++ It
B,

GNU Autotools: —ERATHEIRMCAFITE —HGIXENTE
(Autoconf. Automake. Libtool) . #%Z/MESFIER AN T Balfuiti &R ol
M. fRER Makefile, \NTMILRIFLZEIEZTSEE,

CMake: —SEBEFSHERAEME, TETEX MHEMTA" M "Ik
B, "EMEEITE (0 Make) &M (40 Makefile)
Apache Maven: —FET Java HEERS, RBANEMTERE, Hid
AR E IR IN AL

Gradle: — WKW HUEZEBMU RS, F5 7 Ant IR EMHF Maven HY
KHEEINGE, ZIFZMRIEZIES.,
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https://www.gnu.org/software/make/

« Make E—f B ITREESETHE,

. Makeflle =88 make, ATFHEZXUZIZIREDRER
ﬂﬂ'ﬂjgU\&QD”WL_-&E’JQEO

« Make eI & Makefile
vERNEHK: SBERTRINFEHRIER A
“GNUmakefile”. “makefile”. “Makefile” B3 44

vV BB -



https://www.gnu.org/software/make/

' Make - Makefile

- Makefile H—FHEZFMM (rule) HAK
- BERANB=ZEXEMWK
v target: BiR, LFREHIERIXHE
v prerequisites: £ X target FrE ZRIIKHH
v command: A7T4XER target EEHITHGFS, TUBESXE

Largel. . . :prereguisites. oo
command. . .

Tt E—1 TAB

. —/EER Makefile #NFIFa0T:

hello: hello.c
g hellase o hella
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Makefile &L B 4TI E
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a.out

3

hello.o

A

<

hello.s

A

hello.i

hello.c

K HAp

a.out : hello.o
gcc hello.o -0 a.out

hello.o : hello.s
gcc -c¢ hello.s -0 hello.o

hello.s : hello.1l
gcc -S hello.i -o hello.s

hello.1 : hello.c
gcc -E hello.c -o hello.i
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« Makefile 1IBIAGZHWEZR, 3
AN
—

MEEEX (FilEE¥Fa)

config.h.in Makefile.in

RIBT{® , %3 Makefile EEIR
K| Y ' v

configure

. Autotools TEFEEIIE ; |

£ BN F (1 &£ B Makefile BY, B

config.h

ERXEE LR T AR Makete

XEE




' HF Autotools BIFHAIGE T B

my_project/
configure
src/

—— Makefile.in

L— foo.c

— Makefile.in

config.h.in
L—— bar.c




' HF Autotools BIFHAIGE T B

my_project/
configure
src/

L— foo.c

— Makefile.in

config.h.in
L—— bar.c

—— Makefile.in I

$ cd <my_project>
$ ./configure

my_project/
configure
src/

Makefile.in

Makefile
L— foo.c

— Makefile.in
— Makefile




' HF Autotools BIFHAIGE T B

my_project/
configure
src/

L— foo.c

— Makefile.in

config.h.in
L—— bar.c

—— Makefile.in I

$ cd <my_project>
$ ./configure

$ make

my_project/
configure
src/

Makefile.in

Makefile
L— foo.c

— Makefile.in
— Makefile




' HF Autotools BIFHAIGE T B

my_project/ my_project/
configure configure
src/ src/
—— Makefile.in Makefile.in
L foo.C ‘ Makefile
—— Makefile.in —— foo.c
config.h.in — Makef!le.m
——Dbar.c e RNA el — Makefile
$ ./configure config.h.in
$ make config.h

$ make install
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configure.ac

Makefile.am

!

autoreconf

'

L

configure

config.h.in

'

Makefile.in
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my_project/
configure.ac
src/

—— Makefile.am
L— foo.c

— Makefile.am
L—— bar.c



' HF Autotools A%

my_project/ my_project/
configure.ac configure.ac
src/ configure
—— Makefile.am ‘ src/ i
—— foo.c akefile.am
—— Makefile.am EXRIMVAItE o — Makefile.in
_ L
—barc $ ./autoreconf -i Makef];loeoéin
— Makefile.in
config.h.in

L — bar.c



' B F Autotools % - configure.ac

" my_project/

configure.ac COﬂfIgure ac %:H
src/ . EERETNRIEZ
—— Makefile.am M= ?\?ﬁﬁwﬁo
—— foo.c

— Makefile.am
L bar.c



' BT Autotools #% - configure.ac
configure.ac FATHANE H4EIE . BEREMHZR. E. AXHESRAKH.

AC_PREREQ([2.71])

AC_INIT([pkgconf],[2.3.0],[https://github.com/pkgconf/pkgconf/issues/new])

AC_CONFIG_SRCDIR([cli/main.c])

AC_CONFIG_MACRO_DIR([m4])

AX_CHECK_COMPILE_FLAG([-Wall], [CFLAGS="$CFLAGS -Wall"l)

AX_CHECK_COMPILE_FLAG([-Wextral, [CFLAGS="$CFLAGS -Wextra"])

AX_CHECK_COMPILE_FLAG([-Wformat=2], [CFLAGS="$CFLAGS -Wformat=2"])

AX_CHECK_COMPILE_FLAG([-std=gnu99], [CFLAGS="$CFLAGS -std=gnu99'], [
AX_CHECK_COMPILE_FLAG([-std=c99], [CFLAGS="$CFLAGS -std=c99"])

)

AC_CONFIG_HEADERS([libpkgconf/config.h])

AC_CHECK_DECLS([strlcpy, strlcat, strndup], [I, [, [[#include <string.h>]])

AC_CHECK_DECLS([reallocarray])

AC_CHECK_HEADERS([sys/stat.h])

pkgconf-2.3.0



' BT Autotools #% - configure.ac

configure.ac A THEZIMBRFIE. FERENRIERR. FE. XANESFRFHKE,

checking for gcc... /usr/bin/gcc

checking whether the C compiler works... yes
AC_PREREQ([2.71]) checking for C compiler default output file name... a.out
AC_INIT([pkgconf],[2.3.0],[https://github.com/pkgconf/pkgconf/issues/new]) checking for suffix of executables...
. . checking whether we are cross compiling... no
AC_CONFIG_SRCDIR([cli/main.c]) checking for suffix of object files... o

checking whether the compiler supports GNU C... yes

checking whether /usr/bin/gcc accepts -g... yes

checking for /usr/bin/gcc option to enable C11 features... none
needed

checking whether /usr/bin/gcc understands -c and -o together...

AC_CONFIG_MACRO_DIR([m4])
AX_CHECK_COMPILE_FLAG([-Walll, [CFLAGS="$CFLAGS -Wall"])
AX_CHECK_COMPILE_FLAG([-Wextral, [CFLAGS="$CFLAGS -Wextra"l)

AX_CHECK_COMPILE_FLAG([-Wformat=2], [CFLAGS="$CFLAGS -Wformat=2"]) yes '
checking whether C compiler accepts -Wall... yes
AX_CHECK_COMPILE_FLAG([-std=gnu99], [CFLAGS="$CFLAGS -std=gnu99"], [ checking whether C compiler accepts -Wextra... yes
o _n e " checking whether C compiler accepts -Wformat=2... yes
AX_CHECK_COMPILE_FLAG([-std=c99], [CFLAGS="$CFLAGS -std=c99"]) checking whether C compiler accepts -std=gnu99... yes
1) checking for /usr/bin/gcc options needed to detect all
i , undeclared functions... none needed
AC_CONF|G_HEADERS([llbpkgCOﬂf/COﬂflgh]) checking whether strlcpy is declared... no
. . checking whether strlcat is declared... no
AC_CHECK_DECLS([strlcpy, strlcat, strndup], [I, [, [[#include <string.h>]]) checking whether strndup is declared.. yes
AC_CHECK_DECLS([reallocarray]) checking for stdio.h... yes
checking for stdlib.h... yes
AC_CHECK_HEADERS([SYS/Stath]) Checking for Stnngh yes

checking for inttypes.h... yes
checking for stdint.h... yes
checking for strings.h... yes
checking for sys/stat.h... yes
- checking for sys/types.h... yes
pkgCOﬂf 230 checking for unistd.h... yes
checkinag whether reallocarrayv is declared...




' HF Autotools & - Makefile.am

my_project/

cs:fcr}flgure.ac Makefile.am FAHEXIE 5 B ANE A

. ARIZFEIR. KK ESE, AEH
| aketle s Automake B3 B AT BLS 2R B
' Makefile.in, B H configure &k
5 2B Makefile,

— Makefile.am
L— bar.c




HJF Autotools #% - Makefile.am

Makefile.am FFEXY BB fa) R A1 BEEAREFEER (TR, E) | HEERER
(FEMLRE . L) F

bin_PROGRAMS = pkgconf bomtool
lib_LTLIBRARIES = libpkgconf.la

libpkgconf_la_SOURCES = \
libpkgconf/audit.c \
libpkgconf/cache.c \
libpkgconf/client.c \
libpkgconf/pkg.c \
libpkgconf_la_LDFLAGS = -no-undefined -version-info 5:0:0 -export-symbols-regex
“pkgconf_’
pkgconf_LDADD = libpkgconf.la
pkgconf_SOURCES = \
cli/main.c \
cli/getopt_long.c \
cli/renderer-msvc.c
pkgconf_CPPFLAGS = -I$(top_srcdir)/libpkgconf -I$(top_srcdir|ylg5conf_2_3_O



' HF Autotools TRERNARMMAESLE

my_project/
configure.ac
src/

—— Makefile.am
L — foo.c

— Makefile.am
L— bar.c



HF Autotools TRERNARMMAESLE

my_project/

configure.ac .
src/ my_project/
—— Makefile.am configure.ac
L foo.c configure
—— Makefile.am src/ .
L— bar.c Makefile.am
‘ — Makefile.in
L foo.c
$ cd <my_proje(;t> — Makeﬁle.gm
$ ./autoreconf -i — Makefile.in
config.h.in

L par.c



HF Autotools TRERNARMMAESLE

my_project/

configure.ac :
src/ my_prOJect/.
—— Makefile.am configure.ac my_project/
L foo.c configure configure.ac
—— Makefile.am src/ , configure
L barc Makefile.am src/
‘ Makefile.in Makefile.am
— foo.c —— Makefile.in
$ cd <my_project> —— Makefile.am ‘ — Makefile
$ ./autoreconf -i — Makf.eﬂlﬁ..ln —— foo.c
config.n.in —— Makefile.am
—bar.c —— Makefile.in
$ cd <my_project> —— Makefile
$ ./configure config.h.in
config.h

L bar.c



HF Autotools TRERNARMMAESLE

my_project/

configure.ac :
src/ my_prOJect/.
—— Makefile.am configure.ac my_project/
L foo.c configure configure.ac
—— Makefile.am src/ , configure
L barc Makefile.am src/
‘ Makefile.in Makefile.am
— foo.c —— Makefile.in
$ cd <my_project> —— Makefile.am ‘ — Makefile
$ ./autoreconf -i — Makf.eﬂlﬁ..ln —— foo.c
contig.n.in —— Makefile.am
— barc —— Makefile.in
$ cd <my_project> —— Makefile
$ ./configure config.h.in
$ make config.h
$ make install —— bar.c




HF Autotools TRERNARMMAESLE

9:"&_?1".'. =
my_project/
configure.ac . ERLE
- my_prOJect/.
—— Makefile.am configure.ac my_project/
L foo.c configure configure.ac
-—— Makefile.am src/ , configure
I S Makefile.am src/
— Makefile.in Makefile.am
— foo.c —— Makefile.in
$ cd <my_project> —— Makefile.am — Makefile
$ ./autoreconf -i I Makf.ef'lﬁ;'” —— foo.c
contig.h.in —— Makefile.am
— bar.c —— Makefile.in
$ cd <my_project> —— Makefile
$ ./configure config.h.in
$ make config.h
$ make install L—— bar.c




' HF Autotools #%& - autoreconf SR =

configure.ac

Makefile.am

'

configure

config.h.in

o

Makefile.in

autoreconf AXx LE2—"

HERAN, BIEFHEENE
AT autotools # {4 8 R
—ZRIEEIE,




' HJF Autotools #%& - autoreconf SEN#HE

autotools S BIABERK :

autoscan: HIBIERE, £ —1MIBH configure.scan X1, BEHE R E
9 configure.ac

aclocal: W&

EFREMNER M4 7=, &R aclocal.m4 X4,

autoheader: 3#§ configure.ac {4, £ config.h.in #&#x 3k 34

automake:

autoconf:

[—]

TIX

#R4E configure.ac 1 Makefile.am & Bk Makefile.in 1k
#& configure.ac # aclocal.m4, “%pk configure Iz,



' HTF Autotools % - autoreconf S

{E£F autoreconf BEF BT TUATREE:
 aclocal -—-force -I m4

« autoheader --force
« automake --add-missing --copy --force-missing
 autoconf --force
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configure.ac

Makefile.am




' HTF Autotools & - autoreconf

configure.ac

BN E

Makefile.am

aclocal

—P

aclocal.m4




' HTF Autotools & - autoreconf

configure.ac

aclocal

—

aclocal.m4

BN E

Makefile.am

—P>
L

autoheader

L

config.h.in




' HTF Autotools & - autoreconf

configure.ac

B E

Makefile.am
—P> aclocal —  aclocal.m4
—P»
p| autoheader
Yy
P automake
v .
config.h.in |

Makefile.in




' HTF Autotools & - autoreconf

configure.ac

SEN#E

Makefile.am
—P> aclocal —»  aclocal.m4
—P>
p| autoheader
Yy
automake
Y
autoconf
¢ v L
configure config.h.in

Makefile.in
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' Kconfig & Kbuild 214

- Kconfig 2H Linux Az XA AN, BTEEBREEEINE S, %
CMERZ: 1LHAPeESE (@M., GEEMEEE 2N Linux RZITE,
REMLI S BERWRIBZIFFRN HGEI NZEP,

+ Kbuild 2 Linux AZBEEZRS%, BRAFRIET Kernel Build System,
ceRARBEAFBNEE (Kconfig BN ) BT LA T2 EBIRZIE A,
AN HEFHRERJFNEZEAAZER (vmlinuz) . RZIER (ko) UEEHE

ftt 38 BN 344

: | vmlinuz
&_. Kconfig .config autoconf.h
I L Kbuild N

>




' Kconfig & Kbuild 214

Linux RiZEBRERBNWERS, mRBER Autotools ERRANEMBNLITER:

MESERY: IREENRT LA RENEGE SN EREEHTRIE. 8
4% Autotools BB O] FEE M, (BERZMMETSFEF KT Autotools FUIRITER .,

IRIFIRBNSTR: ARASOREE BEALERE, BEARAHE & HEHTM
A, XMESEN . EFRSNELRKRIZRE Autotools BIFRETNEE,

FEHERIR: AZEEIESENEFSHSNES, AINERESZERE.
SIFEIRA. MBS EILAERBS, XUHEE—NEL2E5WNBEERS

REE,

B=RA A Linux BiZzmigit, BIEEHFSEMARIRE (W U-Boot. OpenSBI,
Buildroot. BusyBox &) Frf&£fMX A,



' Kconfig B4 EH R

- Kconfig X{4: BEEXH, EXTHETRANREIER, EXTEMNE

MR (HRE. FFE. BEF) |

KX ER . BIERIUKEL]

ZENREXEE, BBEUTRABHHSMIFERD, ER—1TERX

C4:NE R

RE Kconfig X EXRIER LA

- BERE: BERT—TRHPEERT,

S h R AP BRERAHTEE.

- .config/autoconfig.h & FeENEHMNH, RETHAFEZERER
HIHHRIRBIERE, HT—2 Kbuild £,



Kconfig - Kconfig X

arch/riscv/Kconfig

config MODULE_SECTIONS
bool
select HAVE_MOD_ARCH_SPECIFIC

config SMP

bool "Symmetric Multi-Processing"

help
This enables support for systems with more than one CPU. If
you say N here, the kernel will run on single and
multiprocessor machines, but will use only one CPU of a
multiprocessor machine. If you say Y here, the kernel will run
on many, but not all, single processor machines. On a single
processor machine, the kernel will run faster if you say N
here.

If you don't know what to do here, say N.

config NR_CPUS
int "Maximum number of CPUs (2-512)"
depends on SMP

range 2 512 if !RISCV_SBI_V@1
ranne ? 3?2 if RTSCV SRT VA1 &R 32RTT



Kconfig - Kconfig X

arch/riscv/Kconfig

fig MODULE_SECTIONS =
e bool @B%f{r_?y /I\EEEIﬁij_
select HAVE_MOD_ARCH_SPECIFIC /I\, EEliggE _Config A

A SEEOI "Symmetric Multi-Processing" aUtOCOnfh EI:I{ZlSE)lrIJ El\] f%%/ﬁ\bu
I "CONFIG_" au%k

help

This enables support for systems wit
you say N here, the kernel will run d
multiprocessor machines, but will use
multiprocessor machine. If you say Y hergy
on many, but not all, single processor machines. On a single
processor machine, the kernel will run faster if you say N
here.

If you don't know what to do here, say N.

config NR_CPUS
int "Maximum number of CPUs (2-512)"
depends on SMP
range 2 512 if !'RISCV_SBI_V@1
ranne 2 3?2 if RTSCY SRT VA1 &R 32RTT



Kconfig - Kconfig X

arch/riscv/Kconfig

T e REFS, SMRERNN—
select HAVE_MOD_ARCH_SPECIFIC /I\, EEliggE .COﬂﬂg *D
ot P autoconf.h PARINFFS N

£ "CONFIG_" BU%%

help
This enables support for sy
you say N here, the kernel will run d
multiprocessor machines, but will use
multiprocessor machine. If you say Y hergy
on many, but not all, single processor machines. On a single
processor machine, the kernel will run faster if you say N
here.

If you don't know what to do here, say N.

config NR_CPUS
int "Maximum number of CPUs (2-512)"
depends on SMP

range 2 512 if !RISCV_SBI_V@1
ranne ? 3?2 if RTSCV SRT VA1 &R 32RTT



Kconfig - Kconfig X

arch/riscv/Kconfig

fig MODULE_SECTIONS =
e bool @B%f{r_?y /I\EEEIﬁij_
select HAVE_MOD_ARCH_SPECIFIC /I\, EEliggE _Config A

A SEEOI "Symmetric Multi-Processing" aUtOCOnfh EI:I{ZlSE)lrIJ El\] f%%/ﬁ\bu
I "CONFIG_" au%k

help
This enables support for systg
you say N here, the kernel
multiprocessor machines,
multiprocessor maching
on many, but not a
processor maching
here.

gle processor machines. On a single
¥ kernel will run faster if you say N

If you dg know what to do here, say N.

config NR_CPUS
int "Maximum number of CPUs (2-512)"
depends on SMP
range 2 512 if !'RISCV_SBI_V@1
ranne 2 3?2 if RTSCY SRT VA1 &R 32RTT



Kconfig - Kconfig X

arch/riscv/Kconfig

config MODULE_SECTIONS *ZI_KIE@ y 1Z|SIJHUEEBE%E EI:I

bool
select HAVE_MOD_ARCH_SPECIFIC

config SMP %E"Hj]{% /%\ ’ 1Z|S£)r|b
bool "S tric Multi-P ing"
hzcl)p ymmetric Multi-Processing T:E @a % % ﬁ EI:I

This enables support for systems with more
you say N here, the kernel will rus single and
multiprocessor machines, but will use only one CPU of a
multiprocessor machine. If you say Y here, the kernel will run
on many, but not all, single processor machines. On a single
processor machine, the kernel will run faster if you say N
here.

If you don't know what to do here, say N.

config NR_CPUS
int "Maximum number of CPUs (2-512)"
depends on SMP

range 2 512 if !RISCV_SBI_V@1
ranne ? 3?2 if RTSCV SRT VA1 &R 32RTT



Kconfig - Kconfig X

arch/riscv/Kconfig
KA =N =
config MODULE_SECTIONS XE: o BX b Jrlu E/J &= bool Y

s =AmIFERNZ vmlinuz, 3§
& n xR ABs5HmE1E,

config SMP
bool "Symmetric Multi-Processing"

help \ S T
This enables support for systems wit @ﬁ:ﬁ{mxi .
you say N here, the kernel will run g trlstate y/n/m

multiprocessor machines, but will use
multiprocessor machine. If you say Y Stnng ?f&%
on many, but not all, single processa s
processor machine, the kernel will r |nt: %g;fﬁz

here.

If you don't know what to do here, say N.

config NR_CPUS
int "Maximum number of CPUs (2-512)"
depends on SMP
range 2 512 if !'RISCV_SBI_V@1
ranne 2 3?2 if RTSCY SRT VA1 &R 32RTT



Kconfig - Kconfig X

arch/riscv/Kconfig
KA =N =
config MODULE_SECTIONS XE: o BX b Jrlu E/J &= bool Y

bool — Jpa s2) .
select HAVE_MOD_ARCH_ ’fs»ém—)ﬂtlﬂlfﬁp\jdtz VI'TJlIﬂUZ, gy,
Z N ®BRABE5REIE,

config SMP
bool c Multi-Processing"

help \ S T
This enables support for systems wit @ﬁ:ﬁ{mxi .
you say N here, the kernel will run g trlstate y/n/m

multiprocessor machines, but will use
multiprocessor machine. If you say Y Stnng ?f&%
on many, but not all, single processdu v
processor machine, the kernel will r Int: %EQ;%Z

here.

If you don't know what to do here, say N.

config NR_CPUS
int "Maximum number of CPUs (2-512)"
depends on SMP
range 2 512 if !'RISCV_SBI_V@1
ranne 2 3?2 if RTSCY SRT VA1 &R 32RTT



Kconfig - Kconfig X

arch/riscv/Kconfig
KA =N =
config MODULE_SECTIONS XE: o BX b Jrlu E/J &= bool Y

bool — 2 A7 N .
szcl)ect HAVE _MOD_ARCH_SPECIFIC %m')ﬂtﬁlf 1+ A 1% VI’T\ﬂIﬂUZ ; gy,
& n xR ABs5HmE1E,

config SMP
bool "Symmetric Multi-Processing"

help A > FF .
This enables support for systems wit EEE\:'{J@§§: .
you say N here, the kernel will r trlstate y/n/m

multiprocessor machines, but

multiprocessor machine. If Str|ng ?f&%
on many, but not all, sj . Téz S
int: E4]

processor machine,

here.

If you do what to do here, say N.

config NR_CP
int” "Maximum number of CPUs (2-512)"
depends on SMP

range 2 512 if !RISCV_SBI_V@1
ranne ? 3?2 if RTSCV SRT VA1 &R 32RTT



Kconfig - Kconfig X

arch/riscv/Kconfig
config MODULE_SECTIONS

gzcl)ict HAVE_MOD_ARCH_SPECIFIC 1K§ﬁ;é§ : . e
o f£F depends on XEF, &
Conlg bool "Symmetric Multi-Processing" mﬁﬁﬁﬁlﬁgﬁﬁgﬁﬁ1§$ﬁ El\]
o IR ERERT, Z XA AT

This enables support for systems wit
you say N here, the kernel will run g n

multiprocessor machines, but will use #j@ﬂ%o
multiprocessor machine. If you say Y
on many, but not all, single processor [
processor machine, the kernel will run f3
here.

If you don't know what tog

config NR_CPUS
int "Maximup
depends on SMP

range 2 512 if !RISCV_SBI_V@1
ranne ? 3?2 if RTSCV SRT VA1 &R 32RTT

fMber of CPUs (2-512)"



Kconfig - Kconfig X

arch/riscv/Kconfig

config MODULE_SECTIONS
bool
select HAVE_MOD_ARCH_SPECIFIC

config SMP

bool "Symmetric Multi-Proce &ﬁ1&%ﬁ;€§ :
o fEF select XEF, R-UR

This enables support for systems with

you sa I ere, e kemel il rn o SESETpurAD QYL A LR S
| 46— NI,

multiprocessor machine. If you say Y
on many, but not all, single processo
processor machine, the kernel will run
here.

If you don't know what to do here, say N.

config NR_CPUS
int "Maximum number of CPUs (2-512)"

depends on SMP

range 2 512 if !RISCV_SBI_V@1
ranne ? 3?2 if RTSCV SRT VA1 &R 32RTT



' Kconfig - Bd &R MH

iR LR
- make menuconfig: ETXANEEXERT (RFH)

» make nconfig: menuconfig BVIEEkR, FREEINT,

- make xconfig: EF Qt WEIFAFHE.

- make gconfig: &EF GTK NEFAFRHE,

- make config: REENBLITEMIENEE,



Kconfig - BEiE R @

fx B LR E 2

config MODULE_SECTIONS

:ch]ict HAVE _MOD_ARCH_SPECIFIC ¥2 @ i % % E ( H.Ei IIN%‘I % ) o)

config SMP

bool "Symmetric Multi-Processing"

h 23ghR, RESTHM
This enables support for systems with more than one CPU. If 3 J o
you say N here, the kernel will run on single and
multiprocessor machines, but will use only one CPU of a
multiprocessor machine. If you say Y here, the kernel will run /%E
on many, but not all, single processor machines. On a single -J (o
processor machine, the kernel will run faster if you say N
here.

/
If you don't know what to do here, say N. ;1%%@ o

config NR_CPUS
int "Maximum number of CPUs (2-512)" N
; i~
depends on SMP \Iﬂi ||ﬂ ZI‘ @a%
range 2 512 if !RISCV_SBI_VT - = o
ranne 2 22 if RTSCV SRT VA1 RR R2RTT



config NR_CPUS

Kconfig - BEiE R @

fx B LR E 2

config MODULE_SECTIONS

bool
select HAVE_MOD_ARCH_SPECIFIC

config SMP

bool "Symmetric Multi-Processing"
help

you say N here, the kernel will run on single and
multiprocessor machines, but will use only one CP
multiprocessor machine. If you say Y here, the ke
on many, but not all, single processor machines.
processor machine, the kernel will run faster g
here.

If you don't know what

int "Maximum number of CPUs (2-512)"
depends on SMP

range 2 512 if !RISCV_SBI_V@1

ranna ?2 22 if RTSCV SRT VA1 &K I2RTT

Platform type

<Enter> selects submenus —--> (or empty
Highlighted letters are hotkeys. Pressing <Y> includes,
<M> modularizes features. Press <Esc><Esc> to exit, <?>
</> for Search. Legend: [*] built-in [ ] excluded <M> module

Arrow keys navigate the menu.
submenus ———-}.
<N> excludes,
for Help,

This enables support for systems with more than o

[ ] 2llow configurations that result in non-portable kernels

Base ISA (RVe4I) —>
Kernel Code Model (medium any code model) --—->
(128) Maximum number of CPUs (2-512)
=ti= port for hot-pluggable CPUs
CPU Tuning (generic) -——>
[*] NUMA Memory Allocation and Scheduler Support
(3) Maximum NUMA Nodes (as a power of 2)
RISC-V spinlock type (Using combo spinlock) —>

-*— Emit compressed instructions when building Linux
[*] Supm extension for userspace poilnter masking
[*] svnapot extension support for supervisor mode NAPOT pages

< Exit > < Help > < Save > < Load >




Kconfig - .config #1 autoconf.h

.config include/generated/autoconf.h

#define CONFIG_NET_VENDOR_REALTEK 1
#define CONFIG_OVERLAY_FS_MODULE 1

#define CONFIG_VT 1

#define CONFIG_LIBNVDIMM 1

#define CONFIG_SMP 1

#define CONFIG_ARCH_MMAP_RND_COMPAT_BITS 8
#define CONFIG_SUNS5I_PCK666 1

#define CONFIG_ARCH_SUPPORTS_MSEAL_SYSTEM_MAPPINGS 1
#define CONFIG_HID_REDRAGON 1

#define CONFIG_SECURITYFS 1

#define CONFIG_QUEUED_RWLOCKS 1

4 CONFIG_NONPORTABLE is not set
CONFIG_ARCH_RV64I=y
# CONFIG_CMODEL_MEDLOW is not set
CONFIG_CMODEL_MEDANY=y
CONFIG_SMP=y
CONFIG_HOTPLUG_CPU=y
CONFIG_TUNE_GENERIC=y
# CONFIG_RISCV_TICKET_SPINLOCKS is not set
CONFIG_RISCV_COMBO_SPINLOCKS=y
CONFIG_RISCV_ALTERNATIVE=y

CONFIG_RISCV_ALTERNATIVE_EARLY=y )
CONFIG_RISCV_ISA_C=y #define CONFIG_LSM_MMAP_MIN_ADDR 65536

#define CONFIG_ARCH_HAS_VDSO_ARCH_DATA 1
CONFIG_RISCV_ISA_SUPM= - o - -
_______ gt ot #define CONFIG_HAVE_ARCH_AUDITSYSCALL 1



' Kbuild B9# 1 H BY

- TRE Makefile: I TFAZEBHNEREER, RHESENER, EXTE2ENTE. M
MFB4x (W0 make vmlinux, make modules) ; RATRELENRIEBR, F #F tHEA
WZBEBHNENFER (W kernel/, drivers/, fs/) , ARAXLFHEHRPH Makefile

(JBE &9 Makefile 2 Kbuild) E##i1ZzBR TR BR,

« FH3R Makefiles / Kbuild Xf§: UTETMARZFERP, EXANERTHEERIFR
BT,

- BAESHEITER: Kbuild ABEESESHIZA (A0 scripts/Makefile.*) | XLEHIARTE X
THRERZRZNZ OB, FINEMEE vmlinux, (0@ EEDR I ERKTXRSE,
DREMTER: WAFERKSEEN fixdep, AFHEAFTSIRAN modpost &,



Kbuild BIX#i§iZ

arch/riscv/kernel/Makefile

obj-y += riscv_ksyms.o

obj-y += stacktrace.o

obj-y += cacheinfo.o

obj-y += patch.o

obj-y += vendor_extensions.o
obj-y += vendor_extensions/
obj-y  += probes/

obj-y += tests/
obj-$(CONFIG_MMU) += vdso.o vdso/

obj-$(CONFIG_RISCV_MISALIGNED) += traps_misaligned.o
obj-$(CONFIG_RISCV_MISALIGNED) += unaligned_access_speed.o
obj-$(CONFIG_RISCV_PROBE_UNALIGNED_ACCESS) += copy-unaligned.o
obj-$(CONFIG_RISCV_PROBE_VECTOR_UNALIGNED_ACCESS) += yvec-copy-unaligned.o



Kbuild BIX#i§iZ

arch/riscv/kernel/Makefile

obj-y—t= riscv_ksyms.o

obj-y += STAON obj-y: %l B2 mi1FH it iR H

obJ:—y += cacheinfo.o N vmlinuz BB fr X (&
obj-y += patch.o

obj-y  += vendor_extensions.o _ X . X

obj-y  += vendor_extensions/ Obj'm: 9513 Y o] DN & N 1%
obj-y  += probes/ 1= (ko) BB R4

obj-y += tests/
obj-$(CONFIG_MMU) += vdso.o vdso/

obj-$(CONFIG_RISCV_MISALIGNED) += traps_misaligned.o
obj-$(CONFIG_RISCV_MISALIGNED) += unaligned_access_speed.o
obj-$(CONFIG_RISCV_PROBE_UNALIGNED_ACCESS) += copy-unaligned.o
obj-$(CONFIG_RISCV_PROBE_VECTOR_UNALIGNED_ACCESS) += vec-copy-unaligned.o



Kbuild BIX#i§iZ

arch/riscv/kernel/Makefile

obj-y += riscv_ksyms.o
obj-y += stacktrace.o

obj-y += cacheinfo.o *ETE .config EF*EE@E%L&
obj-y  += patch.c S SRR T IR AT A

obj-y += vendor_extensions.o
obj-y += vendor_extensions/
obj-y  += probes/ MMU HQ{E Y. M EE% N
obj-y += tests/
obj-$(CONFIG_MMU) += vdso.o vdso/

obj-$(CONFIG_RISCV_MISALIGNED) += traps_misaligned.o
obj-$(CONFIG_RISCV_MISALIGNED) += unaligned_access_speed.o
obj-$(CONFIG_RISCV_PROBE_UNALIGNED_ACCESS) += copy-unaligned.o
obj-$(CONFIG_RISCV_PROBE_VECTOR_UNALIGNED_ACCESS) += vec-copy-unaligned.o



Kbuild BIX#i§iZ

arch/riscv/kernel/Makefile

obj-y += riscv_ksyms.o

obJ:—y +i stacki.:race.o *E}E _Config EF*HE@E%I&
s SRR R

obj-y += patch.o
obj-y += vendor_extensions.o

obj-y  += vendor_extensions/ RISCV_MISALIGNED BB

obj-y  += probes/ =
obj-y += tests/ AR & N

obj-$(CONFIG_MMU) += vdso.o vgés

obj-$(CONFIG_RISCV_MISALIGNED) += traps_misaligned.o
obj-$(CONFIG_RISCV_MISALIGNED) += unaligned_access_speed.o
obj-$(CONFIG_RISCV_PROBE_UNALIGNED_ACCESS) += copy-unaligned.o
obj-$(CONFIG_RISCV_PROBE_VECTOR_UNALIGNED_ACCESS) += vec-copy-unaligned.o



Kbuild BIX#i§iZ

drivers/clk/sophgo/Makefile

# SPDX-License-Identifier: GPL-2.8
obj-$(CONFIG_CLK_SOPHGO_CV1868) += clk-sophgo-cv1866.0

clk-sophgo-cv1800-y += clk-cv18600.0
clk-sophgo-cv18080-y += clk-cv18xx-common.o
clk-sophgo-cv18086-y += clk-cv18xx-ip.o
clk-sophgo-cv18080-y += clk-cv18xx-pll.o

0bj-$(CONFIG_CLK_SOPHGO_S .
obj-$(CONFIG_CLK_SOPHGO_S6204 Q=N ol i 0] = s [CIO VA k0 [0 B: =S

0bj-$(CONFIG_CLK_SOPHGO_SG2842_RP! _ i
obj$ (CONFIG_CLK_SOPHG0_5G2644) WBh By, clk-sophgo-cv1800.ko H

ﬁ7u/\
obj-$(CONFIG_CLK_SOPHGO_SG20844_PL .0 % Tﬁﬁ’ﬁﬁz



Kbuild BIX#i§iZ

arch/riscv/kernel/Makefile

obj-y += riscv_ksyms.o
obj- += stacktrace.o

0b;-¥ += cacheinfo.o TEEEZEEIZZI:HA-IZ¥ E %élig;ﬁ
obj-y += patch.o 1ig °

obj-y += vendor_extensions.g
obj-y += vendor_extengid
obj-y  += probes/
obj-y += tests/

obj-$(CONFIG_MMU) += vdso.o vdso/

obj-$(CONFIG_RISCV_MISALIGNED) += traps_misaligned.o
obj-$(CONFIG_RISCV_MISALIGNED) += unaligned_access_speed.o
obj-$(CONFIG_RISCV_PROBE_UNALIGNED_ACCESS) += copy-unaligned.o
obj-$(CONFIG_RISCV_PROBE_VECTOR_UNALIGNED_ACCESS) += vec-copy-unaligned.o



' SENAEZEETRE

& Kconfig

Kbuild

Mﬂ IR 44



' SENRNEZEERE

$ make menuconfig

—»  Kconfig |—s -coNfig

Platform type —
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <y> includes, .
<N> excludes, <M> modularizes features. Press <ESC><Esc> to exit, <?>
for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module
[ 1 Allow configurations that result in non-portable kernels
Base ISA (RVEAI) --->

Kernel Code Model (medium any code model) -

(128) Maximum number of CPUS (2-512)
-+~ support for hot-pluggable CPUS
CPU Tuning (gemeric) --->
[*] NUMA Memory Allocation and Scheduler Support
(3)  Maximum NUMA Nodes (as a power of 2)
RISC-V spinlock type (Using combo spinlock)
—*- Emit compressed instructions when building Linux
[*] Supm extension for userspace pointer masking
[#] svnapot extension support for supervisor mode NAPOT pages

< Exit > < Help > < Save > < Load >

config | ”

Makefile R S5




' SENAEZEETRE

$ make menuconfig
$ make

&—» Kconfig mm
I Kbuild

Kconfig | ”
Makefile B



' SENAEZEETRE

$ make menuconfig
$ make

&_.

Kconfig

"

I

Kconfig

L»- Kbuild
>

vmlinuz

N

Makefile IR 44

ko




' SENAEZEETRE

& Kconfig
defconfig
Kconfig

Kbuild

Makefile IR 44



' SENAEZEETRE

$ make defconfig

&—» Kconfig mm
/1 Kbuild

defconfig
Kconfig | ”
Makefile B




' SENAEZEETRE

$ make defconfig
$ make

&_.

Kconfig

"

1

defconfig

Kconfig

L» Kbuild —
>

vmlinuz

N

Makefile IR 44

ko




SENNEZEERE

i
&ﬁ Kconfig -»Ljnﬁg autoconf.h —p VMUNUZ
— L» Kbuild
P>

/II'I N .
defconfig

Kconfig .
$ make modules

Makefile



' SENAEZEETRE

&—» Kconfig

vmlinuz

.config _,M
—|—> Kbuild

— ]

defconfig
L/ B AZER (vmlinuz) FSysem.map

SV HEHE /boot BER T,

$ make install




' SENAEZEETRE

i
&_, Kconfig .config _'M — vmlinuz
/VI —|—> Kbuild 1

defconfig
Kconfig

BRZER (ko) EHIZ

/lib/modules/<RAZRA>BRT,
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Build System #fiA FEINEE ’

AR R |

Make {1 Makefile |
GNU Make AMLAR RN =222
SR EAIT |

configure.ac F] Makefile.am ’

configure, Makefile.in ] config.h.in ‘

[ MIEEZ S (Build System) ’ Autotools HIFFAFIE]

\-{ GNU Autotools

autoheader

autoreconf

automake

autoconf

Autotools BIFBFIE] Hconfigure && make && make install

Linux WIZRERENITRES
ﬁKconfig # Kbuild B9% %
Kconfig SZ{EF}
BT ¢ el J_\-{Kconfig menuconfig/xconfig/...}

.config #[] autoconf.h ‘

Makefile/Kbuild |
Kbuild

make/make modules/make install/...







