一 使ucLinux在DE2开发板上运行起来
由于没有MMU（Memory Management Unit），Nios II处理器不能运行完整的Linux操作系统。ucLinux是专门针对这一类处理器而设计的嵌入式操作系统，其优良特性不用再多说。在进行任何其他实验以前，我们可以先在DE2上运行一个编译好的Nios II系统和ucLinux内核。这是最基本的，也是非常重要的一步。
在开始之前，先在电脑上安装好Quartus 6.0和Nios II EDS 6.0等开发软件，安装好USB-Blaster的驱动。
For DE2  2C35 dev board

1、从网上下载镜像文件 zImage_de2_net 和工程文件 de2_net_v1.1.zip，保存在开发目录中。我的目录是E:/de2/download。

2、在download文件夹中将de2_net_v1.1.zip解压。

3、打开一个nios2命令行界面。

开始-->所有程序-->Altera-->Nios II EDS 6.0-->Nios II Command Shell。

4、在Nios II Command Shell中，进入E:/de2/download目录。

$ cd e:/de2/download
5、向FPGA中写入配置文件。

$ nios2-configure-sof DE2_NET/DE2_NET.sof
Info:************************************************************
Info: Running Quartus II Programmer
Info: Command: quartus_pgm --no_banner --mode=jtag -o p;DE2_NET/DE2_NET.sof
Info: Using programming cable "USB-Blaster [USB-0]"
Info: Started Programmer operation at Thu Mar 22 14:57:28 2007
Info: Configuring device index 1
Info: Device 1 contains JTAG ID code 0x020B40DD
Info: Configuration succeeded -- 1 device(s) configured
Info: Successfully performed operation(s)
Info: Ended Programmer operation at Thu Mar 22 14:57:31 2007
Info: Quartus II Programmer was successful. 0 errors, 0 warnings
Info: Processing ended: Thu Mar 22 14:57:31 2007
Info: Elapsed time: 00:00:06
/cygdrive/e/de2/download
6、向SDRAM中写入内核镜像文件。

$ nios2-download -g zImage_de2_net
[SOPC Builder]$ nios2-download -g zImage_de2_net
Using cable "USB-Blaster [USB-0]", device 1, instance 0x00
Pausing target processor: OK
Initializing CPU cache (if present)
OK
Downloaded 1198KB in 18.1s (66.1KB/s)
Verified OK
Starting processor at address 0x00500000
/cygdrive/e/de2/download
7、启动内核

$ nios2-terminal
nios2-terminal: connected to hardware target using JTAG UART on cable
nios2-terminal: "USB-Blaster [USB-0]", device 1, instance 0
nios2-terminal: (Use the IDE stop button or Ctrl-C to terminate)
 

Uncompressing Linux... Ok, booting the kernel.
Linux version 2.6.19-uc1 (hippo@darkstar) (gcc version 3.4.6) #8 PREEMPT Fri Feb
 9 11:52:57 CST 2007
 

 

uClinux/Nios II
Altera Nios II support (C) 2004 Microtronix Datacom Ltd.
 

setup_arch: No persistant network settings signature at 008F0000
Built 1 zonelists.  Total pages: 2032
Kernel command line:
PID hash table entries: 32 (order: 5, 128 bytes)
Dentry cache hash table entries: 1024 (order: 0, 4096 bytes)
Inode-cache hash table entries: 1024 (order: 0, 4096 bytes)
Memory available: 5948k/8192k RAM, 0k/0k ROM (1469k kernel code, 685k data)
Mount-cache hash table entries: 512
NET: Registered protocol family 16
NET: Registered protocol family 2
IP route cache hash table entries: 1024 (order: 0, 4096 bytes)
TCP established hash table entries: 1024 (order: 0, 4096 bytes)
TCP bind hash table entries: 1024 (order: 0, 4096 bytes)
TCP: Hash tables configured (established 1024 bind 1024)
TCP reno registered
io scheduler noop registered
io scheduler deadline registered (default)
Serial: JTAG UART driver $Revision: 1.3 $
ttyJ0 at MMIO 0x81004000 (irq = 1) is a jtag_uart
<DM9KS> I/O: 80900090, VID: 90000a46
TCP cubic registered
NET: Registered protocol family 1
NET: Registered protocol family 17
Freeing unused kernel memory: 572k freed (0x17c000 - 0x20a000)
Shell invoked to run file: /etc/rc
Command: hostname uClinux
Command: mount -t proc proc /proc
Command: mount -t sysfs sysfs /sys
Command: mount -t usbfs none /proc/bus/usb
mount: Mounting none on /proc/bus/usb failed: No such file or directory
Command: mkdir /var/tmp
Command: mkdir /var/log
Command: mkdir /var/run
Command: mkdir /var/lock
Command: mkdir /var/empty
Command: ifconfig lo 127.0.0.1
Command: route add -net 127.0.0.0 netmask 255.0.0.0 lo
Command: cat /etc/motd
Welcome to
          ____ _  _
         /  __| ||_|
    _   _| |  | | _ ____  _   _  _  _
   | | | | |  | || |  _ /| | | |/ // /
   | |_| | |__| || | | | | |_| |/    /
   |  ___/____|_||_|_| |_|/____|/_//_/
   | |
   |_|
 

For further information check:
http://www.uclinux.org/
 

Execution Finished, Exiting
 

Sash command shell (version 1.1.1)
/>
看到这个信息，就说明ucLinux已经成功的在系统中运行了，接下来可以试验一些shell命令:
/> ifconfig eth0 up
/> dhcpcd & get network config from a dhcp server, eg, ip,gateway,nameserver
[19]
/> ifconfig
eth0      Link encap:Ethernet  HWaddr 00:07:ED:00:00:00
          inet addr:192.168.10.131  Bcast:192.168.10.255  Mask:255.255.255.0
          UP BROADCAST NOTRAILERS RUNNING MULTICAST  MTU:1500  Metric:1
          RX packets:22 errors:0 dropped:0 overruns:0 frame:0
          TX packets:4 errors:0 dropped:0 overruns:0 carrier:0
          collisions:0 txqueuelen:1000
          RX bytes:5054 (4.9 KiB)  TX bytes:1830 (1.7 KiB)
          Interrupt:8
 

lo        Link encap:Local Loopback
          inet addr:127.0.0.1  Mask:255.0.0.0
          UP LOOPBACK RUNNING  MTU:16436  Metric:1
          RX packets:0 errors:0 dropped:0 overruns:0 frame:0
          TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
          collisions:0 txqueuelen:0
          RX bytes:0 (0.0 B)  TX bytes:0 (0.0 B)
/> inetd & # start inetd to invoke telnetd and ftpd services
[22]
/> boa & # start httpd with cgi-demo
[23]
/> netstat –a # show network services
Active Internet connections (servers and established)
Proto Recv-Q Send-Q Local Address         Foreign Address         State
tcp        0      0 *:http               *:*                    LISTEN
tcp        0      0 *:ftp                *:*                    LISTEN
tcp        0      0 *:telnet              *:*                    LISTEN
Active UNIX domain sockets (servers and established)
Proto RefCnt Flags       Type       State         I-Node Path
/> TZ=CST-8  # my time zone
/> ntpdate pool.ntp.org  # get date and time from ntp server
Looking for host pool.ntp.org and service ntp
host found : sland.agava.net
Clock: old time 1999/11/30 - 00:17:35 GMT
Clock: new time 2007/03/22 - 07:21:03 GMT
22 Mar 15:21:03 ntpdate[25]: step time server 89.108.81.77 offset 230627007.9839
16 sec
/> free
MemTotal:         6520 kB
MemFree:          4332 kB
Buffers:             0 kB
/> ps
  PID PORT STAT  SIZE SHARED %CPU COMMAND
    1      S     147K     0K  0.3 /init
    2      S       0K     0K  0.0 ksoftirqd/0
    3      S       0K     0K  0.0 events/0
    4      S       0K     0K  0.0 khelper
    5      S       0K     0K  0.0 kthread
    6      S       0K     0K  0.0 kblockd/0
    7      S       0K     0K  0.0 pdflush
    8      S       0K     0K  0.0 pdflush
    9      S       0K     0K  0.0 kswapd0
   10      S       0K     0K  0.0 aio/0
   17      R     147K     0K  0.0 -/bin/sh
   19      S     147K     0K  0.0 dhcpcd
   22      S      95K     0K  0.0 inetd
   23      S     275K     0K  0.1 boa
/>
看用这种方法sof 和 zImage并没有写入到cfi flash或epcs中，调电后这些信息会丢失。关于如何将sof和zImage写入到flash中调电后不丢失的方法，将在后文中详述。
