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1 Problem Description

Digi embedded modules running Digi Embedded Linux are delivered with pre-compiled
out of the box web servers with PHP capabilities. Also a pre-compiled small embedded
data base SQL.ite is provided. This document describes how to cross compile a third party
PHP interpreter and configure the web server(s) to execute it (e.g. with a test.php page). It
also describes how to configure the firmware for running SQLite data base and an
example to access it from PHP pages ran in the web server.
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2 Requirements

To try the example in this document you need:

e Digi Connect ME 9210 or ConnectCore module mounted on Digi development

board.

e Digi Embedded Linux (DEL) 5.1 or above development environment.

e You can get everything together in a Digi Linux JumpStart Kit

3 Software Setup

For your convenience find all files and images compiled into the archive this instructions
came with, you might want to skip this section.

¢ Install Digi Embedded Linux (DEL) 5.1 or higher, apply latest patches with the

Package Manager.

e Create a new Digi EL Kernel/Rootfs/U-Boot Project for your

platform:

[ () Digi EL - Digi ESP for Embedded Linux - fhomeftkuhlman/workspace51

File Edit MNavigate Search Project Device options PBun Package Manager Window Help

Mew

Open File,..

B

Refresh

Convert Line Delimiters To

Switch Workspace
Restart

shift+Alt+MN » [T] Digi EL KernelfRootfs/U-Boot Project

[] Digi EL Application/Library C Project
] Digi EL Application/Library C++ Project
[@] Digi EL Qt Gui Project

[ Project...

¢/ Source File
hi Header File
7 File
[ Folder
Digi EL Qt Gui Class
Digi EL Qt Resource File

F5 . .
& Digi EL Qt Designer Form

£ other...
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e Select Kernel and Root File System as project
components:

Digi EL Kernel/Rootfs/U-Boot Project Wizard

Create a new Digi EL Kernel/Rootfs/U-Boat project

Project name: PHPSQLite2443

Project contents

Platform: ConnectCore 9M 2443

v Use default

Er.:. a
Project components

¥ Kernel Root File System

kernel Modules Include the Roat File System in this project. This will allow

: you to create, configure and build new rootfs images.

bd Root File System

-Boot Root File System Options

Applications
Select All Deselect All

@ < Back Next = Cancel
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e Select appropriate NFSROOT/TFTP Configuration

NFSROOT/TFTP Configuration
Select the MFSROOT/TFTP Configuration

9 |

NFSROOT Configuration
¥| Export Root file system to an NFS Directory

@ Use platform dependant default path (jexports/nfsroot-ccOmz2443)s)

() NFSROOT Directary:

TFTP Configuration
¥| Export Images for tftp download

TFTP Directory: |/titpboot Browse ...

3.1 Download and cross compile PHP

Download a recent stable PHP source code package from http://php.net/. This document
has been tested with php-5.2.13.tar.bz2 and store/deflate it into your project directory:

# cd SHOME/SYOURWORKSPACE/S$YOURPROJECTNAME
# tar xjf php-5.2.13.tar.bz2
# cd php-5.2.13

Cross compile the PHP interpreter like this:
Note: cross compilation will fail with php-5.3.2! Use php-5.2.13

# export PATH=/usr/local/DigiEL-5.2/usr/bin:S$PATH
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# CC=arm-linux-gcc ./configure --host=arm-linux --prefix=/usr --without-iconv --
disable-xml --without-pear --disable-libxml --disable-dom --disable-simplexml --
disable-xmlreader --disable-xmlwriter --with-pdo-sglite=/usr/local/DigiEL-
5.2/usr

# make

# make INSTALL ROOT=$HOME/$YOURWORKSPACE/$YOURPROJECTNAME install

If you don’t see php-cgi in your project directory (the make install failed?), copy it
manually from built directory (or take the pre-compiled php-cgi from the zip attached).

# find . -name php-cgi
./sapi/cgi/php-cgi
# cp sapi/cgi/php-cgi ..

3.2 Cross compile example application

# export PATH=/usr/local/DigiEL-5.2/usr/bin:$PATH
# cd SHOME/$YOURWORKSPACE/$YOURPROJECTNAME
# arm-linux-gcc sglite test.c -o sglite test -lsglite3

3.3 configure Rootfs to contain SQLite pre-compiled binary

Launch the project configuration:
Bl () Digi EL - Digi ESP for Embedded Linux - fhome/tkuhlman/workspa

File Edit MNavigate Search Project Device gptions Bun Package Mar
o Blevove | 6B |® 4o

T Project Explorer &2 = O

1

¢ | B &y Bl & 3

> 5 9M2443
> = 9p9215
» 1= ME9210

PHPSqLite2443

e ) [+ew »
» = sqlite2443
» 1= uboot2443lcdsd

Go nto

Open in Mew Window

2% Build Project
£ Rebuild Project

& Install Project slerr

o[l ___ -
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Enable SQlite data base engine in the Rootfs Configuration/Pre-built applications:
File Edit Option Help

e

=

—u

= Il E

Option

[~

Option

4]

--Kernel hacking

- Security options
-0 Cryptographic API
- Library routines

-~ Rootfs Configuration

Pre-built applications

- Rootfs images

=]
Ll
- []Voltage and Current Regulator £
- Userspace /O drivers
ile systems
- CO-ROMJDVD Filesystems
- DOSFAT/NT Filesystems
- Pseudo filesystems
- Miscellaneous filesystems
- [ Metwork File Systems
- Partition Types
- Native language support
- [ Distributed Lock Manager {DLM;

T =

Tracers

- [ Point-to-Point protocel daemon

- Python language interpreter

-~ Qt for Embedded Linux example applications
-1 Net-SNMP agents

- [ Net-5NMP applications

- [ 5trace system call tracer

- S5tunnel ssl wrapper

- [ Sample kernel code

-

| o

Sqlite database engine (DEL_PACKAGE_SOLITE)

type: boolean
prompt: 5glite database engine
default: n

defined at rootfs/rootfs_extras/sqlite/Kconfig:1

SQLite is a small C library that implements a self-contained, embeddable,
zero-configuration SQL database engine.

http://www.sqglite.org

configure the kernel for POSIX file locking (CONFIG_FILE_LOCKING) which is
needed for SQLite:

File Edit Option Help

=]

Option

4]

--Kernel hacking

-~ USB Serial Converter suppor
- USB Gadget Support

- b MMC/SD/5DIO card support

- Sony MemoryStick card support
- [ Accessibility support

- [JLED Support

- [/ Real Time Clock

-1 DMA Engine support

- []Voltage and Current Regulator £
--[1Userspace /O drivers

Bk File systems

- CO-ROMJDVD Filesystems
- DOSFAT/NT Filesystems

i~ Ext2 extended attributes

“-[JExt2 execute in place support

—-[#] Ext3 journalling file system support
L[] Ext3 extended attributes

- [0 The Extended 4 (extd) filesystem

- [ Reiserfs support

- ]FS filesystem support

M ¥ Enable POSIX file locking API =

- Pseudo filesystems

- Miscellaneous filesystems

- [ Metwork File Systems

- Partition Types

- Native language support

- Distributed Lock Manager (DLMj_

| of

Save the changes.

Copyright 2010 Digi International

Enable POSIX file locking API (EILE_LOCKING)

type: boolean
prompt: Enable POSIX file locking AP
dep: BLOCK && EMBEDDED
default: y
dep: BLOCK

defined at fs/Kconfig:175
This option enables standard file locking support, required

for filesystems like NFS and for the flock() system
call. Disabling this option saves about 11k.
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3.4 configure Busybox httpd

If you decide to use the pre-compiled httpd included in the busybox, you need to select it
into your project config (which is the default). Right click on your project and select
“Configure project”. Select Rootfs Configuration, Pre-built applications and Busybox’s

httpd web server

(CONFIG_DEL_PACKAGE_HTTPD)

File Edit Option Help

||z M| | |

E

Option |

Z- Rootfs Configuration

8 Pre-built applications

“ Rootfs images

Option | j
P

- ALSA utilities

-~ Rdate bootscript

- [JBridge-utils package

--—— Disable busybox's httpd web server if you want to enable cherokee

- [¢] Dropbear S5H server and client |

Busybox's httpd web server (DEL_PACKAGE_HTTPD)

type: boolean
prompt: Busybox's httpd web server
default: y

defined at rootfs/rootfs_extras/httpd/Kconfig:1

Enable busybox's httpd web server applet

To enable the busybox httpd to launch the PHP interpreter when called with .php in the
URL, add the following line to the /etc/httpd.conf of your rootfs:

*.php:/usr/bin/php-cgi

E.g. copy the default /usr/local/DigiEL-5.1/rootfs/rootfs_extras/httpd/rootfs/etc/httpd.conf
into your project directory and edit it.
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3.5 configure Cherokee webserver

If you decide to use the pre-compiled cherokee web server, you need to select it into your
project config (disable busybox httpd for this first). Right click on your project and select
“Configure project”. Select Rootfs Configuration, Pre-built applications deselect
Busybox’s httpd web server and select Cherokee
(CONFIG_DEL_PACKAGE_CHEROKEE)

A - Digi Embedded Linux Configuration —— v oA ®
Eile Edit Option Help
.- |

|wlzaE | Il E
Option | Option -
- Rootfs Configuration .

Pre-built applications -0 Busybox's httpd web server

‘- Rootfs images - ALSA utilities

- [ Rdate bootscript

-] Bridge-utils package

- [ Dropbear 55H server and client

- Mtd-utils package ;l

Cherokee web server (DEL_PACKAGE CHEROKEE)

type: boolean
prompt: Cherokee web server
dep: 'DEL_PACKAGE_HTTPD
default: n
dep: 'DEL_PACKAGE_HTTPD

defined at rootfs/rootfs_extras/cherokee/Kconfig:4

Cherokee is a very fast, flexible and easy to configure Web Server.

It supports the widespread technoelogies nowadays: FastCGl, 5CGI, PHP, CGl,
TLS and S5L encrypted connections.

http:/fwww.cherokee-project.com

To configure Cherokee to launch the PHP interpreter, add the following lines to your
cherokee.conf:

vserver!1l0!rule!600!encoder!deflate = 0
vserver!1l0!rule!600!encoder!gzip = 1
vserver!10!rule!600!handler = fcgi
vserver!10!rule!600!handler!balancer = round robin
vserver!l1l0!rule!600!'handler!balancer!source!l = 1
vserver!10!rule!600!handler!change user = 0
vserver!10!rule!600!handler!check file =1
vserver!10!rule!600!/handler!error handler =1
vserver!10!rule!600!handler!pass req headers = 1
vserver!10!rule!600'handler!xsendfile = 0
vserver!1l0!rule!600!match = extensions
vserver!10!rule!600!/match!extensions = php
vserver!10!rule!600!only secure = 0

source!llhost = localhost:50000
source!l!interpreter = /usr/bin/php-cgi -b localhost:50000
source!ll!lnick = PHP Interpreter

source!l!type = interpreter
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E.g. copy the default /usr/local/DigiEL-
5.1/rootfs/rootfs_extras/cherokee/rootfs/etc/Cherokee/cherokee.conf into your project
directory and edit it.

3.6 add files to your rootfs

Unfold your project, select configs and open add_files.sh. Add the php-cgi, the test.php
and the httpd.conf or cherokee.conf (according to your selected webserver) to the rootfs:

File Edit Mavigate Search Project Device gptions Run Package Manager Window Help

ks w |y Oy v | & oo el ) >y Qv | A © = o v
I8 Project Explorer 2 = B || B add_files.sh 2
wi IEss ¥dl 1ldules di e C:APUI LeEuw 111 LUPUJ.I L [= = R R )
~
##
## Though you can use all above variables, the recommended way 1s to customize
0 S| B ## the project rootfs (see ROOTFS DIR below). Doing this way, your changes
o ## will be included in rootfs images and in nfs-exported rootfs as well.
» 5= 8215kernel
##
» B SM2443UARTappKit
> = 9p9215

ROOTFS_DIR="${DEL_PROJ_DIR}/build/rootfs"

w

2 9P9215UARTappKit
B oP9360Kernel
12 9P9360UARTappKit

## Example: create a custom directory in rootfs etc dir.
# mkdir -p "${ROOTFS_DIR}/etc/myfolder"

L4

w

# PHP 1nterpreter
# first try prebuild:
B cps220 cp "${DEL_PROJ_DIR}/php-cgi" "${ROOTFS_DIR} /usr/bin/php-cg1"
L . # 1f there i1s a self build one copy it over:
v & PHPSQLItes215 cp "${DEL_PROJ_DIR} usr/bin/php-cgi" "${ROOTFS DIR} usr/bin/php-cgi"

= caleclient

v

L

> #¥ Binaries

» H Archives # PHP test page

cp "${DEL_PROJ_DIR}/test.php" "${ROOTFS_DIR}/usr/share/www/test.php"
> [l Includes

~ &, build # SQLite API test page
cp "${DEL_PROJ_DIR}/sqlite-example.php" "${ROOTFS_DIR}/usr/share/www/sqlite-example.php"

» ¥ kernel
> fml rootfs # SQLite PDO test page .
) cp "${DEL_PROJ _DIR}/sqlite-pdo.php" "${ROOTFS_DIR} /usr/share/www/sqlite-pdo.php"
> (& scripts cp "${DEL_PROJ DIR}/sqlite test' "${ROOTFS DIR}/usr/bin/sqglite_test"
v (= configs
( # for busybox httpd:
m cp "${DEL_PROJ DIR}/httpd.conf" "${ROOTFS_DIR}/etc/httpd.conf"
|5/ Kconfig

# for cherokee

mkdir -p "${ROCTFS_DIR}/etc/cherokee"

> (= rules cp "${DEL_PROJ_DIR}/cherckee.conf" "${ROCTFS DIR}/etc/cherokee/cherokee.conf"
» (= usr

» i images

exit O
Also add test.php, sqlite-example.php sqlite-pdo.php to your project directory.

£l add_files.sh || test.php 2

khtmlb
<body=
=p=Date: <?php print(Date("r")); 7=
<p=Server Info: <?php phpinfol); 7=
</body=
</html=
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e Built the project:

sl () Digi EL - PHPSqLite2443/configs/add files.sh - Digi ESP

File Edit MNavigate Search Project

Device gptions  Bun  Ps

[vw el |gvevey |rg 0| @ |

Bprofct e 33

=T = - I =

=08

=

> 5 9M2443
» = 9p9215
» = ME9210

» ¥ Binaries
» [ Includes
» I build

» (= configs

it images

|5 httpd.conf
| & Makefile

» 2 php-cgi - [armyl;

Mew

Go Into

add files.sh 2
#% Example: ¢
# mkdir -p "¢

# PHP interpt
cp "$1DEL_PRC

# PHP test p:
cp "${DEL_PR(

A2 pHPSqLite2443 | # fon buosuhes

Open in New Window

4

% Build Project
Rebuild Project

T Install Project

Index

Copyright 2010 Digi International Page s

V1.3



PHP with Digi Embedded Linux

e Install the project:

Bl () Digi EL - PHPSqLite2443/configs/add_files.sh - Di

File Edit MNavigate Search Project Device gptions |

B w =, @v v g éq t; E
T Project Explorer &3 = 0| E add files
- #HF ExXan
# mhkdir
O S B 2 # PHP 1
> 2 oM2443 cp il
> TEL*Q[JQEIE # PHP 1
> 75 ME9210 cp "$iL
[ B 5 nea] iteTdd |
ew
» ¥ Binaries
. Go nto
» [ Includes
> I, build Open in New Window
» (= configs ¥Z configure Project
i images %4 Build Project
¥ @ php_cg| - [armlll'l d‘:' REbL.HId prﬂiECt
httpd.conf T| Install Project

o ___

4 Hardware Setup
e Turn off the development board.
e Connect the power cable.
e Plug the Connect ME 9210 or ConnectCore module to the development board.

e Connect Ethernet between development board and your development PC or
switch (for updating firmware).

e Connect a serial null modem cable (pins 2 and 3 crossed) to your host computer
(e.g. COMA is the CONSOLE). Plug the cable into Serial Port A of the Digi
development board. On ConnectCore 9P9215 development board use Serial Port
D (CONSOLE).

Copyright 2010 Digi International Page 15

V1.3



PHP with Digi Embedded Linux

5 Testing

Run the new built kernel and rootfs on module (e.g. update the images in flash built in
section 3 “update linux tftp;rootfs tftp;dboot linux flash”, or boot with NFS-root: “dboot
linux tftp”).

5.1 Testing with sqglite_open() API (SQlite 2.8.17)

Start a web browser on your development host and point it to the IP of your module to
check the php test page: http://192.168.42.30/test.php

SQLite example
Date: Thu, 01 Jan 1970 00:01:24 +0000

Server Info:

PHP Version 5.2.13 Php

System Linux cc9p9215js 2.6.28.10 #1 Tue Jun 1 14:48:08
CEST 2010 armv5tejl

Build Date May 28 2010 16:16:49

Configure Command ' Jeonfigure"

Server APl Ccal

Virtual Directory Support |disabled

Configuration File (php.ini)|/usr/lib
Path

Loaded Configuration File |(none)

Scan this dir for additional |(none)
.ini files

additional .ini files parsed |(none)

PHP API 20041225
PHP Extension 20060613
Zend Extension 220060519
Debug Build no

Thread Safety disabled
Zend Memory Manager enabled
IPv6 Support enabled

Registered PHP Streams php, file, data, http, ftp
Registered Stream Socket |tcp, udp, unix, udg
Transports

Registered Stream Filters |string.rotl3, string.toupper, string.tolower,
string.strip_tags, convert.*, consumed

This program makes use of the Zend Scripting Language Engine:

Zend Engine v2.2.0, Copyright (c) 1998-2010 Zend Technologies %

If you click on the SQLite example link (or enter URL.: http://192.168.42.30/sqlite-
example.php) you will see the output of the SQL statements executed in this PHP page.
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File Edit View History Bookmarks Tools Help
@ o v e ) {2 |[@|http:y192.168.42.30/sqlite-example.php v g~ @
[@] http://192.168....ite-example.php | == v

SQLite Version : 2.8.17
created data base /tmp/test.db successfully.

initialize data base

INSERT INTO users (name, text, add) VALUES ( 'jbloggs’, 'hello’, 'world" )
INSERT INTO users (name, text, add) VALUES ( 'this’, 'is ', 'an example')
INSERT INTO users (name, text, add) VALUES ( 'just’, 'another’, "' )
INSERT INTO users (name, text, add) VALUES ( 'somebody’, 'has been’', ")
INSERT INTO users (name, text, add) VALUES ( 'forget’, ‘all’, ")

INSERT INTO users (name, text, add) VALUES ( 'Digi', 'rulz', ")

some db entries created

data base

data base output

ibloggs |hello  |world

[this lis lan example
iust lanother

lsomebody [has been

fforget [all

IDigi rulz

Done

If you execute this a second time, you will get an error message, since the data base is
already existing:

File Edit VWiew History Bookmarks Tools Help

@ o ~ e &) ) | [8) http://192.168.42.30/sqlite-example.php v 2~
[@] http://192.168....ite-example.php | <

SQLite Version : 2.8.17

Warning: sqlite query() [function.sqglite-query]: table users already exists in
fusr/share/www/sqlite-example.php on line 19

Done

The generated test data base /tmp/test.db should by in SQlite 2.8.17 format.

5.2 Testing with PDO interface (SQlite 3.x support)

Point your browser to sglite-pdo.php example, to create a SQL.ite 3 example data base
with PHP and PDO interface:
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File Edit Wiew History Bookmarks Tools Help

¢ o @ [@] | http://192.168.42.30/sqlite-pdo.php v g~ @
[@) http://192.168.4...0/sqlite-pdo.php =~ >
1d Breed Name [Age

1 [Labrador Tank |2

2 [Husky Glacier |7

3 [Golden-Doodle [Ellie  [4

4 [Labrador Tank |2

5 [Husky Glacier|7

6 [Golden-Doodle [Ellie  [4

7 [Labrador Tank |2

8 Husky Glacier|7

9 [Golden-Doodle [Ellie  [4

Done

On the serial console, run the sqglite_test program to access the PHP created SQL.ite 3 data
base:

/ # sglite test /tmp/dogs pdo.sglite 'select * from Dogs'

Id =1

Breed = Labrador
Name = Tank

Age = 2

Id = 2

Breed = Husky
Name = Glacier
Age = 7

Id = 3

Breed = Golden-Doodle
Name = Ellie

Age = 4

Id = 4

Breed = Labrador
Name = Tank

Age = 2

Id = 5
Breed = Husky
Name = Glacier
Age =7

Id = 6

Breed = Golden-Doodle
Name = Ellie

Age = 4
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