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72 . LINUX

Makefile &7 E—B5H
VERSION = 2

# AT EVERSIONIR &

PATCHLEVEL = 6
# 8L EPATCHLEVELK{E

SUBLEVEL = 22
# AL ESUBLEVELR{E

EXTRAVERSION = .6
# AT EEXTRAVERSION{E

NAME = Holy Dancing Manatees, Batman!
# LB ENAMERE

# *DOCUMENTATION*

# To see a list of typical targets execute "make help"

# More info can be located in ./README

# Comments in this file are targeted only to the developer, do not
# expect to learn how to build the kernel reading this file.

# Do not:

# o use make's built-in rules and variables

# (this increases performance and avoid hard-to-debug behavour);

# o print "Entering directory ...";

MAKEFLAGS += -rR --no-print-directory

# BEF+="REARSLZE ("+="sIEHMNMAKEFLAGS ) 1EIE,

# MRTE (“+="RIEHAMAKEFLAGS) ZflZBENXT , B4 , “+="2HNEM =" ;

# MRFEERE (“+="AIAMNMAKEFLAGS ) EX , BA“+="SMERFRURIRERNMET ;

# MRBI—RWZ":=" , BA+="2A":="1F L EMEFF

# AN ITmake MG LITIRMS BB T LT E “MAKEFLAGS (%1245 F B R T HImakefzfF,

# WF XN L EFRIEFEAIERM “unexport”WEATEITHER , EfEE M makeIMITIHIZFIRLEE
hEE LT BRI Fmake,

# EENMFHFRLESHELLSEMAKEFLAGS—# |, BiAER (8B “unexport”ERR ) FEE P mak
MPITIZIZ P B oIfE B LT E R Fmake,

#

# -rR --no-print-directory

# -r disable the built-in impilict rules.

# -R disable the built-in variable setttings.

# --no-print-directory,

# We are using a recursive build, so we need to do a little thinking
# to get the ordering right.

#

# Most importantly: sub-Makefiles should only ever modify files in
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# their own directory. If in some directory we have a dependency on

# a file in another dir (which doesn't happen often, but it's often
# unavoidable when linking the built-in.o targets which finally

# turn into vmlinux), we will call a sub make in that other dir, and
# after that we are sure that everything which is in that other dir
# is now up to date.

#

# The only cases where we need to modify files which have global
# effects are thus separated out and done before the recursive

# descending is started. They are now explicitly listed as the

# prepare rule.

# To put more focus on warnings, be less verbose as default
# Use 'make V=1' to see the full commands

ifdef V

ifeq ("$(origin V)", "command line")

KBUILD VERBOSE = $(V)

endif

endif

ifndef KBUILD VERBOSE

KBUILD VERBOSE =0

endif

# “ifdef” BRFMHRBF, 1B/iLifdef <variable-name> ; <text-if-true>; else <text-if-false>;

endif

# ifdef A — N EERGHEME , EHARFZHESX

# “ifeq” 5"ifdef” 1L,

# “ifeq”iEixRifeq (<argl>;, <arg2>;) , NEER LIRS “argl "M “arg2” HEEEHEE,

#

# RPYoriginHNEETENE , RESFIFIRIRRX

# 1852 . $(origin <variable>;)

# originBRFRYIREEE :

# “undefined” AFKZBEXE., “default”’@—PMENARIE X,
# “file” INTEWE X EMakefiled, “command line” i XNEER

# “override” 2#overridetg RITEFE XK,

#

# MATENEER : $(BER). MKBUILD VERBOSE = $(V)A#I$(V),

#

# KBUILD VERBOSERENREEGLITHFREEXTEEV,

# YEETENR , BRARV =0, it Jshort version ; ATl FAmake V=1 FKigHLPHGL,

#

# ifndef5ifdefiZBiA3EM , (BINEEISIFER, ifndefRFIMTTER

TE , ATIETEY R SmE.

NEE M E R,

“environment”’ @ —PMETE,
SITE XY,
“automatic”@— i Jé THHEINMLEE

ARRBRME.

# Call a source code checker (by default, "sparse") as part of the

# C compilation.

#

# Use 'make C=1'to enable checking of only re-compiled files.

# Use 'make C=2'to enable checking of *all* source files, regardless
# of whether they are re-compiled or not.

#

# See the file "Documentation/sparse.txt" for more details, including
# where to get the "sparse" utility.

ifdef C
ifeq ("$(origin C)", "command line")
KBUILD CHECKSRC = $(C)
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endif

endif

ifndef KBUILD CHECKSRC

KBUILD CHECKSRC =0

endif

# ifdef@Makefilef &4 X ¥EF , HiBAR : ifdef <variable-name>;

# YNRTE <variable-name>;MEIFZE , BEIREARNE, BN , REXAX SR,
# ifndefth @MakefileFIFRF X BT , gESifdeffak , iBIEMEML,

# Use make M=dir to specify directory of external module to build

# Old syntax make ... SUBDIRS=$PWD is still supported

# Setting the environment variable KBUILD EXTMOD take precedence
ifdef SUBDIRS

KBUILD EXTMOD ?= $(SUBDIRS)

endif

ifdef M

ifeq ("$(origin M)", "command line")

KBUILD EXTMOD := $(M)

endif

endif

# ifdef@MakefileFIFMHXHEF , HiB/AR : ifdef <variable-name>;

# IR T E <variable-name>;MEIFZT , BREREAXAE, BN , REAX AR,

#

# ifeq@MakefileI G XBE , HiEER | ifeq (<argl>;, <arg2>;) , L& “argl”#1“arg2’
M{EREHERE.,

#

# B =" SREG +="1EER , REREN - EENARENSE
(KBUILD EXTMOD ) WEZEMRERBIHEE X HFHY ,

# MBI ? ="BENZBKBUILD EXTMODREE N , BAMISSUBDIRSHLE
KBUILD EXTMOD ;

# WMBENGT , MiESKBUILD EXTMOD ?= $(SUBDIRS){4 th R i,

# kbuild supports saving output files in a separate directory.

# To locate output files in a separate directory two syntaxes are supported.
# In both cases the working directory must be the root of the kernel src.
#1)0=

# Use "make O=dir/to/store/output/files/"

#

# 2) Set KBUILD OUTPUT

# Set the environment variable KBUILD OUTPUT to point to the directory
# where the output files shall be placed.

# export KBUILD OUTPUT=dir/to/store/output/files/

# make

#

# The O= assignment takes precedence over the KBUILD OUTPUT environment
# variable.

# KBUILD SRC is set on invocation of make in OB]J directory

# KBUILD SRC is not intended to be used by the regular user (for now)

ifeq ($(KBUILD SRCQC),)

# ifeq2MakefilefIRERBF , HiEZR : ifeq (<argl>;, <arg2>;) , tkiRS#H “argl”F1“arg2’
M{EZREMEEL

# OK, Make called in directory where kernel src resides

# Do we want to locate output files in a separate directory?

ifdef O

ifeq ("$(origin O)", "command line")

8
S
b
=
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KBUILD OUTPUT := $(0O)

endif

endif

# ifdef@MakefileRIZHXBEF , HiEAR | ifdef <variable-name>;

# NIRRT E <variable-name>;AEIEE , EIFRANHE, BN , REXHE,

# ifeqEMakefilelI G RBF , HiEAR | ifeq (<argl>;, <arg2>;) , tbk3&# “argl”#fl“arg2’
MEREHERE,

# origin@MakefileF)— MG T ERME KRR L , HiB/AR : $(origin <variable>;)

# That's our default target when none is given on the command line
PHONY := all

_all:

# PHLEPHONYIENN all

# Makefilefy#Rm :

# BiR  RESUE

# @<l

# we

# ..

#

# RBREMXXENEFMH R HER", WEFRHARR—INXE , RR—MRE,

# BT HERAR—1MXH , FillmakeTEZEMEFNKRBIRRTTREERBEWNIT ,
# ABEEGTHEA (ERMTER) XN BN A eIEEER A 9" "make _all”,
ifneq ($(KBUILD OUTPUT),)

# ifneq@MakefilelVFZGFX#F , HiBEZR | ifneq (<argl>;, <arg2>;) ,

# INEER : tE8E“argl "M “arg2”MWEREAEE , ThEES5ifeqiiz.

# Invoke a second make in the output directory, passing relevant variables
# check that the output directory actually exists

saved-output := $(KBUILD OUTPUT)

KBUILD OUTPUT := $(shell cd $(KBUILD OUTPUT) && /bin/pwd)

# REshell@make SHMERIMERIBH THE , ERTHISHT E,

# shellR 2 E1AAshellds? (cd $(KBUILD OUTPUT) && /bin/pwd ) FiR Bl S 4 H 4R/

(T[N

HHIER,
# Make(U{XAIBIREIER , BREGERERIBARZE , makelFE— PMRITAEE — M EIZE/IRITH
IR P BTG

# NRREERERFERITH (FEZESR ) , makeFIEENIERE,

$(if $(KBUILD OUTPUT),, \

$(error output directory "$(saved-output)" does not exist))

# BREFLNDI R L T XY BRFHRM T2 (B FGNU make makefileXXHHIFHEHED |, Fl
WMifeqtE<, )

# ifREHVIEER ; $(if <condition>,<then-part>) =2 $(if <condition>,<then-part>,<else
part>),

# NRZH$(KBUILD OUTPUT)RE (3
SHER ) BEBENRBMANREE ,

# MNR$(KBUILD OUTPUT) AR (ZBFFHFE ) , 4 $(error output directory "$(saved-
output)" does not exist ) SR EMNXIAIIREE ,

# LERTNR <else-part>SBHENX , B4 , BPMNRBOUREIZEF &,

#

# K errorfiE AR : $(error <text ...>;)

H

FHE)  BLAAPESZENZEFN (EREERMNE

# R errorfITNEER | FE— M EAIEIR |, output directory "$(saved-output)" does not exisi

EHRER.

# I8 , errorEB RS E—RERHSFLHEEE , FNNRFEHEERN RS , FERRH
WARERXASE , BabRITUN,

#

# B9 "$(f $(KBUILD_OUTPUT),, \"hB/EH"\"IfEMR 1 SR\ FEN W—1T HHSR"\"

i
B
=
o
=
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FTTE1TRYAR SHITELL,

# MRBIULF—ANSOHNERENAS T AGSL  BAXAIGISNZEER—1T, IR—1TEART
AL, AIMNEE—ITRERLFGES"" , ARE T —1TESEE,

# MRBNAGLEER 1T, BAGEHMNGSEENHBSHEM LNIT, Wcd/ Is IRIMHLSE
FERE—1T , BAIsERMZRE R/ TSGR HE K,

PHONY += $(MAKECMDGOALS)

# L EKBUILD OUTPUTH{EIEMN% L Esaved-output ,

$(filter-out all,$(MAKECMDGOALS)) all:

$(if $(KBUILD VERBOSE:1=),@)$(MAKE) -C $(KBUILD OUTPUT) \

KBUILD SRC=$(CURDIR) \

KBUILD EXTMOD="$(KBUILD EXTMOD)" -f $(CURDIR)/Makefile $@

# T BRI E——Afilter-out , iBER : $(filter-out <pattern...>;, <text>;)

# R filter-outfIINEER | ZE$(MAKECMDGOALS ) RFEN alllrBF &G , ®TRIE)
R [ElE,

# R¥filter-outifA SR B _allfEE—1T,

# {ABIR_all FEMLAtabALM=1TR %< , BASITREHE"" , IUX=1THSNIZEEER—1
B, BNEENGSER ST E ZaMIAR L& S RIRZ AT,

#

# $(if $(KBUILD_VERBOSE:1=),@) & X2R$(KBUILD VERBOSE:1=) f"HZE , WEF$@
# B EE"$@"RAMUPHIBIAXGE , EEAMUGP , IRES4B5 , B2, "$@"MELE
FEIRPENEXHES,

# BIILBELEE"$<". "$%". "$<"F

#

# ZLES$ (MAKE ) BB Imakefm SIS (SHAIZ ).

#

# H17a S KBUILD_SRC=$(CURDIR)HNERZIELEECURDIRMEMLA T EKBUILD SRC,

# CURDIRZXN L ERMakefileiZ f#E#Y, L3R T make S a1 TIFE&1Z,

# Leave processing to above invocation of make

skip-makefile := 1

endif # ifneq ($(KBUILD OUTPUT),)

endif # ifeq ($(KBUILD_SRC),)

# 4T Eskip-makefileiBI{E1.

# $endif # ifneq ($(KBUILD OUTPUT), WEERIX—1THendif5ifneq

($(KBUILD OUTPUT),)A83¢5 ,

# HXEASCEBRERT  BRARUHMTIRHE—SmME.

# @m<endif # ifeq ($(KBUILD SRC),)MERBREX—{1THendif5ifeq ($(KBUILD SRC),)83¢
N,

# We process the rest of the Makefile if this is the final invocation of make
ifeq ($(skip-makefile),)

# F# T Eskip-makefile 5EFHFEEMEE , BIFIKTE Eskip-makefileMERET N,
# If building an external module we do not care about the all: rule

# but instead all depend on modules

PHONY += all

ifeq ($(KBUILD EXTMOD),)

_all: all

else

_all: modules

endif

# AL EPHONYIEN{Eall

# ¥t T EKBUILD EXTMODMESZ=FHEEMEE , BIFIMEEKBUILD EXTMODRMERE A
=,

# EXFAMAREL T ERMHM all: allfl all: modules

srctree := $(if $(KBUILD SRC),$(KBUILD SRC),$(CURDIR))

TOPDIR := $(srctree)

W
ot
=
o
=
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# FIXME - TOPDIR is obsolete, use srctree/objtree

# ARIfXE , RIFETEKBUILD SRCHEREBNZE , RERFTEKBUILD SRCEHELZ=CURDIRA
EE L Esrctree

# AL ETOPDIRENZ EsrctreefE

objtree := $(CURDIR)

src := $(srctree)

obj := $(objtree)

VPATH := $(srctree)$(if $(KBUILD EXTMOD),:$(KBUILD EXTMOD))

# “VPATH” 2MakefileX FHHEH T E,

# , NMRLEEAZXNIEE , make AT HRINE RPEX KB B IR,

# MREXTEINEE , B4 , makeMSESHFIERHARZMNERT |, BIFMEENERPEET
T

export srctree objtree VPATH TOPDIR

# AT =objtree, src. objRFEIMLECURDIR, srctree, objtreef{E

# makeff “VPATH" L EXRIEE “REI X (4" RIS RE’IZ,

# AT EVPATHENEEVPATHRE

# XiiflexportARERTE , HEANTEEMHERE T HMakefileH,

# export srctree objtree VPATH TOPDIRFRTHUNEE , XM LT EEmakefRENERIG#H Z 1%
2 M Makefile,

# SUBARCH tells the usermode build what the underlying arch is. That is set
# first, and if a usermode build is happening, the "ARCH=um" on the command
# line overrides the setting of ARCH below. If a native build is happening,

# then ARCH is assigned, getting whatever value it gets normally, and

# SUBARCH is subsequently ignored.

SUBARCH := $(shell uname -m | sed -e s/i.86/i386/ -e s/sun4u/sparc64/ \
-e s/arm.*/arm/ -e s/sal10/arm/ \

-e s/s390x/s390/ -e s/parisc64/parisc/ \

-e s/ppc.*/powerpc/ -e s/mips.*/mips/ )

# AL ESUBARCHIENNEAshellfiTsedfaRR [E1E,

# sed B—MEL&migss , E—XALIE—1TRE.

# SedEEZRRBNIE— MBS IXMG ; BN NEFNREIRF  FERREFS

# Cross compiling and selecting different set of gcc/bin-utils
#
# When performing cross compilation for other architectures ARCH shall be set

# to the target architecture. (See arch/* for the possibilities).
# ARCH can be set during invocation of make:

# make ARCH=ia64

# Another way is to have ARCH set in the environment.

# The default ARCH is the host where make is executed.

FiE(7722) | {EIB(0) | #&(1) |

+F—# : Linux 2.6 A%Makefile /2 #fr

1
T—8  — 1N SFEER N SN ERIRIS
BRI E
makefile & linux & JWARS iH O ERENSEE R AR/RLINUX 2.6 10...
% FBuildroot [ROOTFS#E#£ 1 busyboxf MEMNBEERPASEM TR ...

H
o
=
o
=
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