Programming guide

1. Program Developing – Helloworld.c
In this section, we use the standard “Hello world” programming example to illustrate how to develop a program for the WR322.
1.1 System requirement for your build server
The Linux Operating System must be pre-installed in the PC before installing the OpenWRT Toolchain. First we need to make sure the dependencies are installed (for Debian 9/Ubuntu 16.04) on your build server:
sudo apt-get install build-essential
sudo apt-get install subversion g++ zlib1g-dev build-essential git python rsync man-db
sudo apt-get install libncurses5-dev gawk gettext unzip file libssl-dev wget zip time

1.2 Compile c source code
A. Download toolchain from the OpenWrt released supplementary files: 

$ wget https://archive.openwrt.org/releases/17.01.4/targets/ar71xx/generic/lede-sdk-17.01.4-ar71xx-generic_gcc-5.4.0_musl-1.1.16.Linux-x86_64.tar.xz

B. Create toolchain dir 
$ sudo mkdir /opt/toolchains/
C. Extract the toolchain to your working dir
[bookmark: _GoBack]$ sudo tar Jxvf lede-sdk-17.01.4-ar71xx-generic_gcc-5.4.0_musl-1.1.16.Linux-x86_64.tar.xz -C /opt/toolchains/
D. Add toolchain path to your $PATH environment
$ export PATH=/opt/toolchains/lede-sdk-17.01.4-ar71xx-generic_gcc-5.4.0_musl-1.1.16.Linux-x86_64/staging_dir/toolchain-mips_24kc_gcc-5.4.0_musl-1.1.16/bin/:$PATH
E. Write a Hello World program
vim helloworld.c
#include <stdio.h>

int main(void)
{
    printf("\nHello, world!\n\n");
    return 0;
}


F.  Compile helloworld
$ mips-openwrt-linux-gcc helloworld.c -o helloworld 
G. Upload helloworld to device
Upload helloworld to the /tmp on device by scp program
H.  Execute helloworld on the device
root@LEDE:/tmp# chmod +x helloworld
root@LEDE:/tmp# ./helloworld

OpenWrt Link
https://openwrt.org/docs/guide-developer/helloworld/start


2. Build Your Own OpenWrt firmware from source

Disk Requirements
Make sure you have about 10 gigabytes of free disk space

First we need to make sure the dependencies are installed (for Debian/Ubuntu) on your server:
1. Download OpenWrt source 
https://github.com/openwrt/openwrt/archive/v17.01.4.tar.gz
2. Uncompress the source to your working dir
$ tar xvf openwrt-17.01.4.tar.gz
3. Extract vendor patch[endnoteRef:1] to openwrt directory [1:  Please contact FAE to get the vendor patch ] 

$ tar xvf vendor-20181212.tgz -C openwrt-17.01.4/ 
4. Move to OpenWrt directory
$ cd openwrt-17.01.4
5. Init feed and install package source
· Update feeds
$ ./scripts/feeds update
· Install packages
$ ./scripts/feeds install ser2net strongswan mii-tool rsync nano openssh-sftp-server snmpd
· Install luCI web interface 
$ ./scripts/feeds install luci luci-app-openvpn luci-proto-3g luci-proto-qmi
6. Copy vendor patch
· Copy linux patch
$ cp vendor/openwrt-17.01.4/patch/target/linux/ar71xx/patches-4.4/*.* target/linux/ar71xx/patches-4.4/
· Copy linux config
$ cp -rf vendor/openwrt-17.01.4/config/kernel.config target/linux/ar71xx/config-4.4
· Copy rc.local
$ cp vendor/openwrt-17.01.4/etc/rc.local package/base-files/files/etc/rc.local
· Copy packages 
$ cp -rf vendor/openwrt-17.01.4/package/addon package/
· Copy OpenWrt config if using custom config
$ cp -rf vendor/openwrt-17.01.4/config/openwrt.config ./.config

7. (optional) Configure OpenWrt
You can skip this step If you don’t want change default setting
$ make menuconfig
8. Start to build OpenWrt
$ make
9. Check the result
Toolchain will be at 
./stagin_dir/toolchain-mips_24kc_gcc-5.4.0_musl-1.1.16/
Image will be at
./bin/targets/ar71xx/generic/
Firmware bin
lede-ar71xx-generic-ap135-020-squashfs-sysupgrade.bin
rootfs image
lede-ar71xx-generic-uImage-lzma.bin
linux kernel image
lede-ar71xx-generic-vmlinux.bin
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