FreeBSD 5.1 下制作PicoBSD 0.50
撰稿：paladin.lin

MSN: paladin0lin@hotmail.com  2003年12月3日
由于FreeBSD 5.X与FreeBSD4.X变化比较大，造成FreeBSD5.1下面的PicoBSD编译通不过，网上资料基本是FreeBSD4.x下的编译PicoBSD，为了编译PicoBSD而去安装一个FreeBSD4.x,觉的得不偿失，于是决定在FreeBSD 5.1制作PicoBSD，共享上网，使用ipfilter做防火墙和NAT。 
特将制作过程写出来。与大家分享。
准备工作（我用tcsh 作为登陆脚本）
1) 选择安装最小化的FreeBSD

2) 重新启动后 paladin # sysinstall    选择 configure ->distributions ：man、src（all）、port、perl 

	[image: image1.jpg]Please check off the distributions you wish to install. At
very minimum, this should be "base”.

compaix

FresBSD 4.x binary compatibility
Basic encryption services
Spelling checker dictionary files
Miscellaneous FreeBSD online docs
Games (non-comuercial

GNU info files

System manual pages - recommended

Preformacted system manual pages
Profiled versions of the libraries
Sources for everything

The FreeBSD Ports collection

Local additions collection

The Perl







3) 安装libgmp 
paladin #cd /usr/ports/math/libgmp4 ;make install

paladin# cp /usr/local/lib/libgmp* /usr/lib
picobsd的目录：/usr/src/release/picobsd/，为了方便以后操作
paladin# ln –s  /usr/src/release/picobsd/  /picobsd
paladin# ln -s /picobsd/build/picobsd  /usr/local/bin/picobsd  ;  rehash
4) 查看picobsd目录下内容

	paladin# cd /picobsd/;ll
-rw-r--r--   1 root  wheel   701 Aug 28  1999 README.html

-rw-r--r--   1 root  wheel    10 Feb 18  2001 Version

drwxr-xr-x   2 root  wheel   512 Oct 27 08:13 bridge
drwxr-xr-x   3 root  wheel   512 Oct 28 05:07 build
drwxr-xr-x   4 root  wheel   512 Oct 27 08:13 dial
drwxr-xr-x   3 root  wheel   512 Oct 27 08:13 doc
drwxr-xr-x   3 root  wheel   512 Oct 27 08:13 floppy.tree
drwxr-xr-x   2 root  wheel  2560 Oct 27 08:13 help

drwxr-xr-x   3 root  wheel   512 Oct 27 08:13 isp
drwxr-xr-x   4 root  wheel   512 Oct 27 08:13 mfs_tree

drwxr-xr-x   4 root  wheel   512 Oct 27 08:13 net
drwxr-xr-x   4 root  wheel   512 Oct 27 08:13 router
drwxr-xr-x  14 root  wheel   512 Oct 27 08:13 tinyware


5) 简单的介绍一下目录的内容
· floppy.tree  这个目录将来在picoBSD 磁盘上预设的内容, 也就是 mount 之后可以直接修改 picobsd 的设置, 不必再重新建立kernel。
· mfs_tree    这个目录是memory disk 预设的內容, 编译进 kernel 里。若是有变动, 就必须重新建立kernel

· tinyware     减肥过的 utility, 如 ps, netstat 等

· build       这个目录建立 picoBSD的shell scripts。 
· Bridge  ：构造网桥、路由、防火墙版本。

· Dial    ：构造拨号访问Internet的版本。
· Isp     ：构造接受拨号访问的版本。
· Net     ：构造网关的版本。
· Router  ：构造路由器的版本。
开始配置安装
6) 这里用net为蓝本，防止篡改原文件

· paladin# cp -R  /picobsd/net  paladin  
· paladin# tar -cf  picobsd.tar  picobsd #备份一下
· paladin# cd /picobsd/paladin/
· paladin# ee PICOBSD  (这是picobsd的内核配置文件)

	#

# $FreeBSD: src/release/picobsd/net/PICOBSD,v 1.14 2002/03/15 08:46:18 luigi Exp $

#

#Line starting with #PicoBSD contains PicoBSD build parameters

#marker         def_sz  init    MFS_inodes      floppy_inodes

#PicoBSD       4096   init    8092            32768

options MD_ROOT_SIZE=4096      # same as def_sz

hints  "PICOBSD.hints"

machine         i386

#cpu            I386_CPU

#cpu             I486_CPU

#cpu             I586_CPU

cpu             I686_CPU

ident           paladin
maxusers        10

options         SCHED_4BSD  
#一定要加入，不然编译通不过 options COMPAT_FREEBSD4
options         MATH_EMULATE            #Support for x87 emulation

options         INET                    #InterNETworking

options         FFS                     #Berkeley Fast Filesystem

#options         NFSCLIENT               #Network Filesystem

options         MD_ROOT                 #MFS as root

#options         MSDOSFS                 #MSDOS Filesystem

#options         CD9660                  #ISO 9660 Filesystem

options         COMPAT_43               #Compatible with BSD 4.3 [KEEP THIS!]
options          IPFILTER     #我使用IPFILTER替代IPFIREWALL
#options         IPFIREWALL

#options         IPFIREWALL_DEFAULT_TO_ACCEPT

#options         IPDIVERT

#options         COMPAT_OLDISA   #Use ISA shims and glue for old drivers

#options                DEVFS

# Support for bridging and bandwidth limiting

#options        DUMMYNET

#options        BRIDGE

options         MAXCONS=4

options         SC_DISABLE_REBOOT

options         SC_NO_SYSMOUSE
device  isa

device  pci

device  fdc
#device  ata

#device          atadisk

#device          atapicd

#options         ATA_STATIC_ID           #Static device numbering

# atkbdc0 controls both the keyboard and the PS/2 mouse

device          atkbdc  #1   
device          atkbd

device          vga

# syscons is the default console driver, resembling an SCO console

device          sc     # 1

device          npx

device          sio

#测试，少搞点东东
#device          ppc

#device          ppbus

#device          lpt

#device          plip

#device          ppi

#

# The following Ethernet NICs are all PCI devices.

#

device miibus

#device dc

#device fxp
device rl
#用vmware测试，需要lnc
device lnc

# Order is important here due to intrusive probes, do *not* alphabetize

# this list of network interfaces until the probes have been fixed.

# Right now it appears that the ie0 must be probed before ep0. See

# revision 1.20 of this file.

#device ed

#device ep
#device ie

device  loop

device  ether

#device  tun     2

#device vn

device  pty     #16

device  md

#device gzip            # Exec gzipped a.out's




7) 修改编译脚本/picobsd/build/picobsd (由于篇幅关系，只列出修改了的部分)
	99>  -o_all_in_mfs="yes"           # put all files in mfs so you can boot and run
+o_all_in_mfs="no"           # put all files in mfs so you can boot and run
539 >  -  newfs -i ${mfs_inodes} -m 0 -p 0 -o space -f 512 -b 4096 \

        /dev/${l_vndev}c > /dev/null
#去掉-p 0  

 + newfs -i ${mfs_inodes} -m 0 -o space -f 512 -b 4096 \ 

        /dev/${l_vndev}c > /dev/null
61 >  -ssh-keygen -f ${BUILDDIR}/floppy.tree/etc/ssh_host_key 
      +ssh-keygen -t rsa -f ${BUILDDIR}/floppy.tree/etc/ssh_host_key
792>  -log "Labeling floppy image"

      -b2=${BUILDDIR}/boot2 # modified boot2

      -perl -pne 's/\/boot\/loader/\/kernel\0\0\0\0\0/' ${c_boot2} > ${b2}

      #在此增加

      +b=${BUILDDIR}/boot
      +c_boot=/boot/boot 

      +perl -pne 's/\/boot\/loader/\/kernel\0\0\0\0\0/' ${c_boot} > ${b}

    # create a disklabel ...

797>  -  disklabel -Brw -b ${c_boot1} -s ${b2} ${l_vndev} auto || \

        fail $?  floppy_disklabel
      #修改${c_boot1} -s ${b2}为｛b｝
      +  disklabel -Brw -b ${b} ${l_vndev} auto || \

        fail $?  floppy_disklabel
805> -  newfs -i ${fd_inodes} -m 0 -p 0 -o space -f 512 -b 4096 \

             /dev/${l_vndev}a > /dev/null

   #去掉 –p 0 如下

  +newfs -i ${fd_inodes} -m 0 -o space -f 512 -b 4096 \

             /dev/${l_vndev}a > /dev/null




8) 修改crunch.conf 文件 

paladin# ee /picobsd/paladin/crunch.conf
	#

# $FreeBSD: src/release/picobsd/net/crunch.conf,v 1.6 2002/04/19 12:39:09 ru Exp $

#

# NOTE: the string "/usr/src" will be automatically replaced with the

# correct value set in 'build' script - you should change it there

# Default build options.

buildopts -DNOPAM -DRELEASE_CRUNCH -DNOSECURE -DNOCRYPT -DNONETGRAPH -DNOIPSEC -DNOIPV6

# sources for ns & vm & login and other picobsd-specific programs

srcdirs /usr/src/release/picobsd/tinyware

# other sources

srcdirs /usr/src/bin

#srcdirs /usr/src/sbin/i386

srcdirs /usr/src/sbin

srcdirs /usr/src/usr.bin

srcdirs /usr/src/gnu/usr.bin

srcdirs /usr/src/usr.sbin

srcdirs /usr/src/libexec

progs sh test echo hostname ln login getty #stty
#progs inetd telnetd w msg kget reboot

progs w msg reboot

#progs init ifconfig df sps ns vm cat

progs init ifconfig df  cat ee

progs cp rm mknod chmod chown mkdir ls syslogd

#progs sysctl route pwd_mkdb dev_mkdb

progs sysctl pwd_mkdb dev_mkdb

#progs mount mount_msdosfs umount

progs mount umount

progs kill mount_std #natd
progs pwd #telnet less

#ln less more

progs more

progs passwd date

#progs mount_cd9660 mount_nfs ping  traceroute routed ipfw

progs mount_nfs ping ipf ipnat

#progs ppp

#special ppp buildopts -DNOKLDLOAD -DNOINET6 -DNONAT -DNOATM -DNOSUID -DHAVE_DES -DNORADIUS -DNOI4B

progs minigzip

ln minigzip gzip

#ln mount_cd9660 cd9660

ln mount_nfs nfs

ln test [

ln sh -sh

#ln mount_msdosfs msdos

ln mount_std procfs

ln mount_std mount_procfs

#ln sps ps

ln msg dmesg

#ln ns netstat

ln chown chgrp

#libs -lncurses -lmytinfo -lipx -lz -lpcap -lalias -lwrap

#libs -ledit -lutil -lmd -lcrypt -lmp -lgmp -lm -lkvm

#libs -lgnuregex

libs -ledit -lutil -lmd -lcrypt -lmp -lm -lkvm

libs /usr/local/lib/libgmp.a

libs -lmytinfo -lipx -lz -lpcap -lwrap

libs -ltermcap -lgnuregex # -lcurses

	


9) 修改rc文件：paladin#ee /picobsd/mfs_tree/etc/rc
	17> -cp –Rp /fd/* /

19> -mount -o rdonly ${dev} /fd && \

{ cd /fd; cp -Rp etc root / ; cd / ; umount /fd ; }
    + mount -o rdonly ${dev} /fd && \

{ cd /fd; cp -Rp etc / ; cd / ; umount /fd ; }


10) 修改pico root密码：paladin#ee /picobsd/floppy.tree/etc/master.passwd
	root:$1$xOOaGnKU$U9QdsCI40XXcCUMBN.7Az.:0:0::0:0:Charlie &:/root:/bin/sh

toor:*:0:0::0:0:Bourne-again Superuser:/root:

daemon:*:1:1::0:0:Owner of many system processes:/root:/nonexistent

operator:*:2:20::0:0:System &:/usr/guest/operator:/bin/csh

bin:*:3:7::0:0:Binaries Commands and Source,,,:/:/nonexistent

tty:*:4:65533::0:0:Tty Sandbox:/:/nonexistent

nobody:*:65534:65534::0:0:Unprivileged user:/nonexistent:/nonexistent

user:*:1002:1002:Sample User:0:0:user:/home/user:/bin/sh


11) 编译：paladin# cd  /picobsd/build/  ; picobsd paladin
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/tmp/picobsd.N9sOFTmjzN: write failed, filesystem is full

cp: /tmp/picobsd.N9sOFTmjzN/kernel: No space left on device

---> fail: Error <1> error code <no_space> in <copying kernel>

Error: no space left on device (copying kernel)

---> Aborting /usr/local/bin/picobsd
如果编译不成功原因：
1.出现以上信息，由于MFS Size太小，加大到3076kB 或者4096
2.内核太大了超过1.4M ，可以查看一下压缩过kernel.gz大小

paladin# ll build_dir-paladin/

total 9234

drwxr-xr-x   2 root  wheel    12288 Oct 27 07:11 PICOBSD-paladin

-rw-r--r--   1 root  wheel     8192 Oct 28 05:06 boot

-rw-r--r--   1 root  wheel     7680 Oct 28 05:06 boot2

drwxr-xr-x   2 root  wheel     3584 Oct 28 05:06 crunch

-rw-r--r--   1 root  wheel    43418 Oct 27 07:40 crunch.mk

-rw-r--r--   1 root  wheel     1451 Oct 27 07:40 crunch1.conf

drwxr-xr-x   3 root  wheel      512 Oct 28 05:05 floppy.tree

-rw-r--r--   1 root  wheel  2252800 Oct 28 05:06 fs.PICOBSD

-rwxr-xr-x   1 root  wheel  3972252 Oct 28 05:06 kernel

-rwxr-xr-x   1 root  wheel  1573351 Oct 28 05:06 kernel.gz #超过1.44M
drwxr-xr-x  20 root  wheel      512 Oct 28 05:06 mfs.tree

-rw-r--r--   1 root  wheel  1474560 Oct 28 05:06 picobsd.bin



12) 编译成功：提示插入软盘，
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The build process was completed successfuly.
Filesystem 1K-blocks Used Avail Capacity iused ifree tiused HMounted
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Now we are going to install the image on the floppy.

Please insert a blank floppy in /dev/fd0.

%

emp/pic

WARNING: the contents of the floppy will be permanently erased!

Your opticns:
* AC or [Cancel] to abert,
* Enter to install picobsd.bin,

Cancel







13) 生成的软盘镜象文件:

/usr/src/release/picobsd/build/build_dir-paladin/picobsd.bin
	paladin#ll build_dir-paladin/picobsd.bin

-rw-r--r--  1 root  wheel  1474560 Jan  7 16:54 build_dir-paladin/picobsd.bin


2) 查看软盘镜象文件picobsd.bin
	paladin# mdconfig -a -t vnode -f /picobsd/build/build_dir-paladin/picobsd.bin 2M;mount /dev/md0 /mnt

md0
paladin# ll /mnt

total 1289

-rw-r--r--  1 root  wheel        0 Jan  8 14:28 boot.config

drwxr-xr-x  3 root  wheel     1024 Jan 12 16:11 etc

-rwxr-xr-x  1 root  wheel  1314631 Jan 12 16:11 kernel

-rw-r--r--  1 root  wheel        0 Jan  8 14:28 kernel.config


卸载
	paladin# umount /mnt ;mdconfig -d -u 0


备注

1. 本文到这里只说明了如何编译通过picobsd，要达到实用，还需要配置ipfilter
参见：姜培军(peijun.jiang)的FreeBSD4.7环境下使用IPFILTER设置小型企业防火墙
2. 软盘启动系统后，修改了/etc下配置文件，需要执行update才能保存到软盘

3. sshd没有调试成功，遗憾！

4. 再憾！vmware下freebsd加载软驱出错，也没有解决。
