参考文章：

http://wenku.baidu.com/view/94e08a20a5e9856a561260e2.html
http://httpd.apache.org/docs/2.4/install.html
工作中需要在MIPS平台的板子上移植apache，折腾一个星期，初步搞定，移植过程记录如下：

开发机软硬件平台：

[image: image1.png][tanghuimin@localhost ~1$ uname -a
Linux localhost.localdomain 2.6.27.5-117.£cl0.1i666 #1 SMP Tue Nov 18 12:19:59 EST 2008 i686 1686 1366 GNU/Linux
[tanghuinin@localhost ~1§




开发板软硬件平台：
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移植的宏观思路是：

1. 开发机端

1）配置：./configure

2）交叉编译：make

3）安装：make install

2. 开发板端

1）下载apache安装目录到板子的/usr/local下

2）配置httpd.conf

3）验证

详细移植过程如下：

1. 开发机端

1.1配置：./configure

首先指定安装目录(prefix)，编译器(CC)，平台名(host)，库的路径(--with-included-apr)

./configure --prefix=/usr/local/apache CC=mips64-octeon-linux-gnu-gcc --host=mips-linux  --with-included-apr

[image: image3.png]it e e
[tanghuinin@localhost httpd-2.2.27]§
[tanghuinin@localhost httpd-2.2.27]1% 1s
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[tanghuimin@localhost httpd-2.2.271%
[tanghuimin@localhost httpd-2.2.27]1§ ./configure --prefix=/usr/local/apache CC=mips6d-octeon-linuz-gnu-gcc --host=mips-linux --with-included-aprf]




[image: image4.png]checking for munmap... yes

checking for shm_open... yes

checking for shm_unlink... yes

checking for shmget... yes

checking for shmat... yes

checking for shmdt... yes

checking for shmctl... yes

checking for create_area... no

checking for MAE_ANON in sys/mman.h... yes
checking for /dev/zero... configure: error: cannot check for file existence when cross compiling
configure failed for srclib/apr
[tanghuimin@localhost httpd-2.2.271§





提示错误：checking for /dev/zero... configure: error: cannot check for file existence when cross compiling

添加配置选项：ac_cv_file__dev_zero=yes 

继续

./configure --prefix=/usr/local/apache CC=mips64-octeon-linux-gnu-gcc --host=mips-linux  --with-included-apr ac_cv_file__dev_zero=yes

[image: image5.png]checking
checking
checking
checking
checking
checking

for size t... yes
for uid_t in sys/types.h... yes

for ssize t... yes

for inline... inline

for an ANSI C-conforming const... yes

whether setpgrp takes no argument... configure: error: cannot check setpgrp when cross compiling

configure failed for srclib/apr
[tanghuimin@localhost httpd-2.2.271§




提示错误：checking whether setpgrp takes no argument... configure: error: cannot check setpgrp when cross compiling

添加配置选项：ac_cv_func_setpgrp_void=yes

继续

./configure --prefix=/usr/local/apache CC=mips64-octeon-linux-gnu-gcc --host=mips-linux  --with-included-apr ac_cv_file__dev_zero=yes ac_cv_func_setpgrp_void=yes

[image: image6.png]checking for create_sem... no

checking for working sem_open... no

checking for union semun in sys/sem.h... no

checking for LOCK_EX in sys/file.h... yes

checking for F_SETLK in fentl.h... yes

checking for SEM_UNDO in sys/sem.h... yes

checking for POLLIN in poll.h sys/poll.h... yes

checking for PTHREAD_PROCESS_SHARED in pthread.h... yes
checking for pthread mutexatir_setpshared... yes

checking for working PROCESS_SHARED locks... configure: error: in /home/tanghuimin/0519-npu-ac-chum/npu-ac-chun/application/source/httpd-2.2.27/srcli
configure: error: cannot run test program while cross compiling
See ‘config.log" for more details

configure failed for srclib/apr

[tanghuimin@localhost httpd-2.2.2715 Il




错误提示：configure: error: cannot run test program while cross compiling

进入./srclib/apr目录，修改configure文件，搜索cannot run test program while cross compiling

一共三处，将下图中阴影部分注释掉
[image: image7.png]if test "Scross compiling”

cat confdefs.h - <<_ACEOF >conftest.S$ac_ext
/* end confdefs.h. */7




继续

./configure --prefix=/usr/local/apache CC=mips64-octeon-linux-gnu-gcc --host=mips-linux  --with-included-apr ac_cv_file__dev_zero=yes ac_cv_func_setpgrp_void=yes
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checking for getpwnam... yes
checking for getgrnam... yes
checking for initgroups... yes
checking for bindprocessor... no
checking for pretl... yes
checking for timegm... yes
checking for getpgid... yes

checking for void pointer length... yes
configure: error: Size of "void *" is less than
[tanghuimin@localhost httpd-2.2.2715

size of

"Long"




错误提示：configure: error: Size of "void *" is less than size of "long"

添加配置参数：ap_cv_void_ptr_lt_long=no

继续

./configure --prefix=/usr/local/apache CC=mips64-octeon-linux-gnu-gcc --host=mips-linux  --with-included-apr ac_cv_file__dev_zero=yes ac_cv_func_setpgrp_void=yes ap_cv_void_ptr_lt_long=no

配置通过

1.2 交叉编译：make

执行make命令

[image: image9.png]e ERaNh e B o ERRaEa E _ReRMLRaAND TR _wRE_meERess o e f e REE A RS Ee g e s B e e S e MR s e A =
b/apr/include/arch/unix -I./include/arch/unix -I/home/tanghuimin/0519-npu-ac-chun/npu-ac-chum/application/source/httpd-2.2
/home/tanghuinin/ 0519-npu-ac-chum/npu-ac-chun/application/source/httpd-2.2.27/srclib/apr/include -I/home/tanghuimin/0519-n
source/httpd-2.2.27/srclib/apr/include/private  -no-install -0 tools/gen_test_char tools/gen_test_char.lo -lrt -ler
tools/gen_test_char > include/private/apr_escape_test_char.h

/bin/sh: tools/gen test_char: cannot execute binary file
make [3 *** [include/private/apr_escape_test_char.h] $#i® 126
make[3]: Leaving directory ‘/home/tanghuimin/D519-npu-ac-chun/npu-ac-chun/application/source/httpd-2.2.27/srclib/apr

make[2]: *** [all-recursive] #4i® 1

make[2]: Leaving directory °/home/tanghuimin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/srclib/apr
make[1]: *** [all-recursive] #4i® 1

make[1]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/srclib
make: *** [all-recursive] #i® 1

[tanghuimin@localhost httpd-2.2.27]%





错误提示：/bin/sh: tools/gen_test_char: cannot execute binary file

进入./srclib/apr/tools/

[image: image10.png]EnELel . DESVLAY MELERLELY S s eGSR B e PR e e R PR e e R S P e S L s e
make[1]: *** [all-recursive] #&i% 1

make[1]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chunm/applicatic
make: *** [all-recursive] $4i® 1

[tanghuimin@localhost httpd-2.2.27]% cd srclib/apr/tools/

[tanghuimin@localhost tools]$ file gen test_char

gen_test_char: | MIPS, MIPS64 rel2 version 1 (SYSV), dynami
[tanghuimin@localhost tools]§





MIPS平台的可执行文件当然不能在X86平台运行，手动生成x86平台的可执行文件，执行

gcc -Wall -O2 -DCROSS_COMPILE gen_test_char.c -s -o gen_test_char

./gen_test_char > ./include/private/apr_escape_test_char.h 

[image: image11.png]gen_test_char: ELF 64-bit MSB executable, MIPS, MIPS64 rel2 version 1 (SYSV), dynamically linked (uses shared libs), for &
[tanghuimin@localhost tools]$

[tanghuimin@localhost tools]§ gcc -Wall -02 -DCROSS_COMPILE gen_test_char.c -s -o gen_test_char

[tanghuimin@localhost tools]§ ./gen_test_char > ../include/private/apr_escape_test_char.h

[tanghuinin@localhost tools]$





修改./srclib/apr/下的Makefile文件，注释掉图示两行

[image: image12.png]OBJECTS_gen_test_char = tools/gen_test_char.lo $(LOCAL_LIBS)
tools/gen_test_char: §(OBJECTS_gen_test_char)
$(LINK_PROG) §$ (OBJECTS_gen_test_char) $(ALL_LIBS)

LINK_PROG = § (LIBTOOL) §(LTFLAGS) --mode=link §(COMPILE) §(LT_LDFLAGS) \
“no-install §(ALL LDFLAGS) -o 5@




返回继续make
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-I/home/tanghuimin/0519-npu-ac-chun/npu-ac-chum/application/source/httpd-2.2.27/srclib/apr/include -I/home/tanghuimin/0519-
on/source/httpd-2.2.27/srclib/apr/include/private -o encoding/apr_escape.lo -c encoding/apr_escape.c && touch encoding/apr_
In file included from ./include/apr_strings.h:52,

from encoding/apr_escape.c:31:
./include/apr_want.h:95: error: redefinition of 'struct iovec'
make[3]: *** [encoding/apr_escape.lo] 4#i® 1
make[3]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/srclib/apr’
make[2]: *** [all-recursive] #&i% 1
make[2]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/srclib/apr’
make[1]: *** [all-recursive] #&i% 1
make[1]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/srclib”
make: *** [all-recursive] $4i® 1
[tanghuimin@localhost httpd-2.2.2715 I




错误提示：./include/apr_want.h:95: error: redefinition of 'struct iovec'

修改./srclib/apr/include/apr_want.h，注释掉struct iovec的定义

[image: image14.png]#ifndef APR_IOVEC_DEFINED
#define APR_IOVEC_DEFINED

#endif /* IAPR_TOVEC_DEFINED */




返回继续make

[image: image15.png]httpd-2.2.27/srclib/apr-util/zml/expat/1ib -I/home/tanghuimin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/modules/proxy/../geners

e/tanghuinin/0519-npu-ac-chun/npu-ac-chum/application/source/httpd-2.2.27/nodules/ssl -I/home/tanghuinin/0519-npu-ac-chum/npu-ac-chun/application/

d-2.2.27/modules/dav/main -prefer-non-pic -static -c dftables.c && touch dftables.lo

/home/tanghuinin/ 0519-npu-ac-chum/npu-ac-chun/application/source/httpd-2.2.27/srclib/apr/libtool --silent --mode=link mips64-octeon-linux-gnu-gec
-0 dftables dftables.lo -lm

./dftables /home/tanghuimin/0519-npu-ac-chun/npu-ac-chun/application/source/httpd-2.2.27/srclib/pere/chartables. ¢

./dftables: ./dftables: cannot execute binary file

make[3]: *** [/home/tanghuinin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/srclib/pere/chartables.c] 418 126

make[3]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/srclib/pere’

make[2]: *** [all-recursive] #&i® 1
make[2]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/srclib/pere’
make[1]: *** [all-recursive] #&if 1

make[1]: Leaving directory /home/tanghuimin/0519-npu-ac-chum/npu-ac-chun/application/source/httpd-2.2.27/srclib
make: *** [all-recursive] #i% 1
[tanghuimin@localhost httpd-2.2.2715 I




错误提示：./dftables: ./dftables: cannot execute binary file

进入./srclib/pcre/

执行

gcc -Wall -O2 -DCROSS_COMPILE dftables.c -s -o dftables

[image: image16.png][tanghuimin@localhost server]$ cd

[tanghuimin@localhost httpd-2.2.27]1§ find . -name "dftables”

./srclib/pere/dftables

[tanghuimin@localhost httpd-2.2.271§

[tanghuimin@localhost httpd-2.2.27]1§ cd ./srclib/pere/

[tanghuimin@localhost pcre]$ goc -Wall -02 -DCROSS_COMEILE dftables.c -s -o dftables
[tanghuinin@localhost pcrel$ [l




返回继续make

[image: image17.png]e/tanghuimin/0518-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/modules/ssl -I/home/tanghuimin/0519-npu-ac-chum/

d-2.2.27/modules/dav/main -prefer-non-pic -static -c gen_test_char.c && touch gen_test_char.lo

/home/tanghuinin/ 0519-npu-ac-chum/npu-ac-chun/application/source/httpd-2.2.27/srclib/apr/libtool --silent --mode=link mips
-0 gen_test_char gen_test_char.lo -lm

./gen_test_char > test_char.h

/bin/sh: ./gen_test_char: cannot execute binary file

make[2]: *** [test_char.h] #%i% 126
make[2]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chun/application/source/httpd-2.2.27/server
make[1]: *** [all-recursive] #&if 1

make[1]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chun/application/source/httpd-2.2.27/server
make: *** [all-recursive] $4i® 1
[tanghuimin@localhost httpd-2.2.27]%




错误提示：/bin/sh: ./gen_test_char: cannot execute binary file

进入./server

执行

gcc -Wall -O2 -DCROSS_COMPILE gen_test_char.c -s -o gen_test_char

[image: image18.png]make[1]: *** [all-recursive] ##iR 1
make[1]: Leaving directory ‘/home/tanghuimin/0519-npu-ac-chum/npu-ac-chum/application/source/httpd-2.2.27/ser:
make: *** [all-recursive] $4i® 1

[tanghuimin@localhost httpd-2.2.27]% cd server/

[tanghuinin@localhost server]$

[tanghuimin@localhost server]$ gec -Wall -02 -DCROSS_COMPILE gen_test_char.c -
[tanghuinin@localhost server]$

-0 gen_test_char




返回继续make

[image: image19.png]m/ npu-ac-chum/application/source/httpd-2.2.27/srclib/apr-util/libaprutil-1.1a /home/tanghuinin/0519-npu-ac-ch

rclib/apr-util/zml/expat/libexpat.la /home/tanghuinin/0519-npu-ac-chum/npu-ac-chun/application/source/httpd-2
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1odules/generators/. libs/libmod_cgi.a(mod_cgi.o):
1: more undefined references to ‘apr_procattr_limit_set' follow
ollect2: 1d returned 1 exit status

ke [1]: *** [httpd] #4i% 1

ke [1]:
iake: *** [all-recursive] $4i® 1
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错误提示：undefined reference to `apr_procattr_limit_set'

好吧，这个错误网上查了半天，发现是./configure的时候少了一个配置项，从头再来吧

make clean

终极配置命令：

./configure --prefix=/usr/local/apache CC=mips64-octeon-linux-gnu-gcc --host=mips-linux  --with-included-apr ac_cv_file__dev_zero=yes ac_cv_func_setpgrp_void=yes ap_cv_void_ptr_lt_long=no ac_cv_struct_rlimit=yes

make

编译通过

1.3 安装：make install

理论上接下来的动作应该是：make install

但是在make install之前，我要临时改一下安装路径(下面的路径不固定，可根据自己的需要修改)：

export DESTDIR=$NPU_APP_DIR/portable/cavium/execute/local/apache_tmp

然后再

make install

下面讲一下原因：

apache依赖三个库，apr, apr-util, pcre，在httpd-2.2.27版本中，这三个库的源码均与apache源码绑定在一起，在srclib目录下，编译apache的时候，这三个库也一起被编译了

[image: image20.png]apr apr-util Makefile Makefile.in pcre
[tanghuimin@localhost srclib]$

[tanghuimin@localhost srclibl$ pwd

/home/tanghuinin/ 0519-npu-ac-chum/npu-ac-chun/application/source/httpd-2.2.27/srclib
[tanghuimin@localhost srclib]$

[tanghuimin@localhost srclib]$

[tanghuimin@localhost srclib]§ ls -1

Bit 20

drwsr-xr-x 28 tanghuimin tanghuimin 4096 05-24 09:13 apr
drwsr-xr-x 20 tanghuimin tanghuimin 4096 05-24 09:14 apr-util
-rw-rw-r-- 1 tanghuimin tanghuimin 607 05-24 09:10 Makefile
—rw-r--r-- 1 tanghuimin tanghuimin 121 2005-02-11 Makefile.in
drwsr-xr-x 5 tanghuimin tanghuimin 4096 05-24 09:14 pcre
[tanghuimin@localhost srclibl$ i





上面./configure时，我之所以要把安装目录指定为/usr/local/apache，是因为我打算把apache的安装目录放在板子的/usr/local/apache下，运行/usr/local/apache/bin/httpd时，程序会自动在/usr/local/apache下搜寻依赖的库文件。
要生成安装目录就必须make install，make install是将源码目录下的相应文件拷贝到安装目录下，./configure时我指定的安装路径为/usr/local，但是我在开发机上并没有root权限，无法写/usr/local目录，只能写我的home目录(/home/tanghuimin)，怎样临时修改make install的安装路径呢？

查看Makefile文件，搜索关键字“install”，发现安装文件都是放在基于$DESTDIR的路径下的，那修改$DESTDIR就能修改安装路径了，终端下执行

export DESTDIR=$NPU_APP_DIR/portable/cavium/execute/local/apache_tmp
再

make install

$NPU_APP_DIR/portable/cavium/execute/local/apache_tmp/usr/local/apache下便是自动生成的apache安装目录了

2 开发板端

2.1 下载apache安装目录到板子的/usr/local下

将$NPU_APP_DIR/portable/cavium/execute/local/apache_tmp/usr/local/下的apache目录打个包，ftp或其他方式，下载到板子的/usr/local/下，解压，进入/usr/local/apache目录

2.2 配置httpd.conf
接下来修改相关配置文件：

apache无法以root用户运行，修改/etc/passwd和/etc/group文件，新增nobody用户名和nobody工作组名。

在/etc/passwd中添加一行：

nobody::65534:65533:nobody:/:/bin/sh

[image: image21.png]



在/etc/group中添加：

nobody::65533:

nogroup::65534:nobody

[image: image22.png]root:x:0:root, nobody

ftp:x:1000:




修改/usr/local/apache/conf/httpd.conf文件

1）修改用户名和用户组名为nobody

[image: image23.png]SRR g aem e me s e e

#
#User daemon
#Group daemon





2）修改ServerName为板子的ip地址，我的为192.168.15.29

[image: image24.png]# If your host doesn't have a registered DNS name, ente:
#

#5erverNane www. example. com: 80





3）修改监听端口，我的为8080

[image: image25.png]SO maREmaRgE maRes e memE et man mhEEm e e, T
# prevent Apache from glomming onto
#

#Listen 12.34.56.78:80





2.3 验证

在浏览器窗口输入网址：http://192.168.15.29:8080/

[image: image26.png]D O FEW ERE TAD B
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It works!




成功！
