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1. Introduction

The UEIPAC extends the capability of the PowerDNW #owerDNR distributed data
acquisition systems. With the UEIPAC, you can agabgrams that will execute
directly on the PowerDNA or PowerDNR hardware. Y create standalone
applications that don’t require any host PC to wardnd monitor your hardware.

A Linux kernel replaces the standard “DAQBIOS” fis@re in flash memory and uses a
SD-Card as its local file system. This file systeontains the other components of the
operating system such as libraries, utilities, $eitipt and daemons.

After power-up you have a ready to go Linux op@@gasystem with FTP and web servers
as well as a command line shell accessible froheethe serial port or telnet and SSH
over the network.

You can also configure the UEIPAC to execute yqpliaation after booting-up.

Your application runs as a regular Linux processngi you access to the standard
POSIX API provided by the GNU C runtime libraryifgl) as well as any other library
that can be compiled for Linux (for example: libxribaudiofile...).

The UEIPAC SDK comes with a library dedicated tonoaunicate with the UEIPAC 1/0O
layers.

It provides a subset of the hosted PowerDNA ARtvehg you to reuse existing
programs that were designed to run on a host P@a@mdunicate with PowerDNA over
the network (see section 7.4 for more informations)

You can port those programs to run directly onUkg#PAC with few modifications.
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2. Setting up a development system

A development system is composed of the softwanks teecessary to create an
embedded application targeting Linux on a PowerRCgssor.

The development tools can run on a Linux PC or ¥iradows PC using the Cygwin
environment.

It contains the following:
* GCC cross-compiler targeting the UEIPAC PPC pramess
* GNU toolchain tools such as make.
» Standard Linux libraries such as glibc.
PowerDNA library to access the various PowerDNAadatquisition devices

2.1. Windows Host
The UEIPAC cross-compiler depends on libraries jpiey by the Cygwin project.

Cygwin is a collection of tools which provide a blook and feel environment for
Windows and a DLL which acts as a Linux API layesypding substantial Linux API
functionality.

Cygwin is available for free as an open sourcegutdjut you can also purchase a
commercial license (with technical support) frondR+at:
http://www.redhat.com/services/custom/cygivin

If you don’t have Cygwin already installed, dowrdoand run the installer “setup.exe”
from http://www.cygwin.com
Running setup.exe will install or update Cygwin. Wéed the packages from the
following categories:

» Archive: tools to create and read archives fileshsas zip, bx2 and tar.

» Devel: Development tools such as make.

* Net: Network utilities such as ftp, tftp and telnet

Click on the “Default” word next to each categopuywant to install. The displayed
string will change to “Install”.
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“ Cypwin Setup - Select Packages

Select Packages
Select packages toinstal E
(T keep () Prey {E}hl':“urr () Exp Category
Category Current Mew Bl 5. Size Pack. #
Bl All & Default

Accessibility &% Default
Admin &% Default
Audio &% Default
Baze &% Default
D atabase &% Default
€ Devel £ Install 2
Doz &% Default
Editars &% Default
Games &F Default
Grome &% Default
Graphics &% Default
Interpreters &% Default
KDE & Default
Libz &% Default
b ail &% Default
b ath &% Diefault
Mingw & Default
Ferl &% Diefault

[ I = Y P SR i Mymboale

< »
Hide obsolete packages

[ < Back ” Mest » ][ Cancel ]

Insert the “UEIPAC SDK” CDROM in your CD drive. Thepen a cygwin command
line shell.

Go to the CD’s root directory (the example belowieses that the CD-ROM is the D:
drive):
cd /cygdrive/d
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Jinstall.sh

2.2. Linux Host
Insert the “UEIPAC SDK” CDROM in your CD drive. Yauight need to mount it if

your Linux distribution doesn’t detect the CDROMa@matically.

To mount it, type:
mount /dev/cdrom /mnt/cdrom
cd /mnt/cdrom
bash install.sh

2.3. SDK directory layout

*  powerpc-604-linux-gnu: the GCC cross compiler

* doc: the manuals in PDF and HTML format

» kernel: the kernel source code and binary image

» rfs.tgz archive containing the root file system instaltedthe SD card
* ulmage: the kernel image stored in your UEIPAC flash mgmo

» sdk: the UEIPAC software development kit

10
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3. Configuring the UEIPAC

Your PowerDNA/PowerDNR hardware must be pre-coméduo run Linux:
* A Linux kernel is loaded in flash memory.
* An SD card containing the root file system is ihsér

Contact UEI to convert your PowerDNA/PowerDNR haadevto a UEIPAC if it is
configured with the standard “DAQBIOS” firmware.

3.1. Connecting through the serial port

Note that the serial port on the CPU layer is wsed console by default. However you
can free that serial port and use it as a generaloge serial port (see section ...).

Connect the serial cable to the serial port ontB&#AC and the serial port on your PC.

You will need a serial communication program:
* Windows: ucon, MTTTY, PuTTY or HyperTerminal.
* Linux: minicom, kermit or cu (part of the uucp page).

The UEIPAC uses the serial port settings: 57608/4)i8 data bits, 1 stop bit and no
parity.

Run your serial terminal program and configuredtigal communication settings
accordingly.

Connect the DC output of the power supply (24VD&he “Power In” connector on the
UEIPAC and connect the AC input on the power supplgn AC power source.

You should see the following message on your screen

U-Boot 1.1.4 (Jan 10 2006 - 19:20:03)

CPU: MPC5200 v1.2 at 396 MHz
Bus 132 MHz, IPB 66 MHz, PCI 33 MHz

Board: UEI PowerDNA MPC5200 Layer
12C: 85 kHz, ready

DRAM: 128 MB

Reserving 349k for U-Boot at: 07fa8000
FLASH: 4 MB

In:  serial

Out: serial

Err: serial

Net: FEC ETHERNET

11
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Type "run flash_nfs" to mount root filesystem over NFS

Hit any key to stop autoboot: 5

This message is coming from the cube’s boot loadBoot. It waits 2 seconds to give
the user a chance to alter its configuration ifassary.

After the count-down ends, U-Boot loads the Linexrel from flash, un-compresses it,
and starts it:

U-Boot 1.1.4 PowerDNA 3.2.1 (Dec 18 2006 - 10:41:01 )

CPU: MPC5200 v1.2 at 396 MHz
Bus 132 MHz, IPB 66 MHz, PCI 33 MHz

Board: UEI PowerDNA MPC5200 Layer
12C: 85 kHz, ready

DRAM: .. ...ccce... 128 MB

FLASH: 4 MB

In: serial

Out: serial

Err: serial

Net: FEC ETHERNET

Type "run flash_nfs" to mount root filesystem over NFS

Hit any key to stop autoboot: 0
## Booting image at ffd80000 ...
Image Name: Linux-2.6.28.5-ueipac5200
Created:  2009-05-01 14:31:47 UTC
Image Type: PowerPC Linux Kernel Image (gzip ¢ ompressed)
Data Size: 1442840 Bytes = 1.4 MB
Load Address: 00400000
Entry Point: 004005e0
Verifying Checksum ... OK
Uncompressing Kernel Image ... OK
Using ueipac5200 machine description
Linux version 2.6.28.5-ueipac5200 (frederic@frederi c-ubuntu64) (gcc
version 4.0.2) #1 PREEMPT Fri May 1 10:31:32 EDT 20 09
Zone PFN ranges:
DMA  0x00000000 -> 0x00008000
Normal 0x00008000 -> 0x00008000
HighMem 0x00008000 -> 0x00008000
Movable zone start PFN for each node
early_node_map[1] active PFN ranges
0: 0x00000000 -> 0x00008000

Built 1 zonelists in Zone order, mobility grouping on. Total pages:
32512
Kernel command line: console=ttyPSC0,57600 root=62: lrw

12
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MPC52xx PIC is up and running!

PID hash table entries: 512 (order: 9, 2048 bytes)

clocksource: timebase mult[79364d9] shift[22] regis tered
I-pipe 2.4-04: pipeline enabled.

Console: colour dummy device 80x25

console [ttyPSCOQ] enabled

Dentry cache hash table entries: 16384 (order: 4, 6 5536 bytes)
Inode-cache hash table entries: 8192 (order: 3, 327 68 bytes)
Memory: 126376k/131072k available (2808k kernel cod e, 4548k reserved,
116k data, 436k bss, 152k init)

Calibrating delay loop... 65.53 BogoMIPS (Ipj=32768 )

Mount-cache hash table entries: 512
net_namespace: 292 bytes

NET: Registered protocol family 16

DMA: MPC52xx BestComm driver

DMA: MPC52xx BestComm engine @f0001200 ok !
NET: Registered protocol family 2

IP route cache hash table entries: 1024 (order: O, 4096 bytes)
TCP established hash table entries: 4096 (order: 3, 32768 bytes)
TCP bind hash table entries: 4096 (order: 2, 16384 bytes)

TCP: Hash tables configured (established 4096 bind 4096)

TCP reno registered

NET: Registered protocol family 1

audit: initializing netlink socket (disabled)

type=2000 audit(0.208:1): initialized

I-pipe: Domain Xenomai registered.

Xenomai: hal/powerpc started.

Xenomai: real-time nucleus v2.4.7 (Andalusia) loade d.
Xenomai: starting native API services.

Xenomai: starting POSIX services.

Xenomai: starting RTDM services.

VFS: Disk quotas dquot_6.5.1

Dquot-cache hash table entries: 1024 (order 0, 4096 bytes)
msgmni has been set to 247

io scheduler noop registered

io scheduler anticipatory registered (default)

io scheduler deadline registered

io scheduler cfq registered

Generic RTC Driver v1.07

Serial: MPC52xx PSC UART driver

f0002000.serial: ttyPSCO at MMIO 0xf0002000 (irq = 129) is a MPC52xx
PSC

brd: module loaded

loop: module loaded

net eth0: Fixed speed Ml link: 200FD

MPC52xx SPI interface probed at 0xf0000f00, irq0=14 1,irql=142
mpc52xx_spi_init_mmc: SDCard is now ready

mpc52xx_mmcO0: pl

mice: PS/2 mouse device common for all mice

TCP cubic registered

13
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NET: Registered protocol family 17
EXT2-fs warning: mounting unchecked fs, running e2f sck is recommended
VFS: Mounted root (ext2 filesystem).
Freeing unused kernel memory: 152K init
init started: BusyBox v1.13.3 (2009-04-13 15:41:06 EDT)
loading modules
pdnabus
pdnadev
Starting Network...

Checking Network Configuration: [ OK ]
Loading Static Network Interface: [ OK ]
Checking Network Connection: [ OK ]
Starting inetd... [ OK ]
Starting local script...
PowerDNA Driver, version 2.1.0
Address Irq Model Option Phy/Virt S/IN  Pri LogicVer
0xc9080000 7 201 100 phys 0027153 O 02.09.03
0xc9090000 7 308 1 phys 0028647 O 02.0e.00
0xc90a0000 7 207 1 phys 0030353 O 02.0c.05
0xc90b0000 7 205 1 phys 0023120 O 02.09.03
0xc90c0000 7 403 1 phys 0034744 O 02.0e.00
0xc90d0000 7 503 1 phys 0025808 O 02.09.03

[ OK ]
BusyBox v1.13.3 (2009-04-29 09:50:58 EDT) built-in shell (ash)

Enter 'help' for a list of built-in commands.
~#

You can now navigate the file system and enterdstahLinux commands such as Is, ps,
cd...

3.2. Root file system

Booting from the SD card
The UEIPAC ships with the root file system entirkdgated on the SD card. It uses the
EXT2 format.

It is recommended to type the command “halt” befuoeering down the UEIPAC and
the command “reboot” to restart the UEIPAC.

14
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If you power down abruptly the UEIPAC, the followimessage will appear at boot
time:

EXT2-fs warning: mounting unchecked fs, running e2f sck is recommended

You must check the file system for errors with thédowing commands:
# mount -o remount,ro /
# e2fsck /dev/sdcardl
e2fsck 1.38 (30-Jun-2005)
/dev/sdcard: clean, 702/124160 files, 6632/247872 b locks
# reboot

File-system corruption
Powering down the UEIPAC while it is writing dataa file can cause file system
corruption even in a non-related part of the filstem.

Files which never get written, and which may evemiarked in the file-system as read-
only (such as files in /sbin or /lib), can stilldmene corrupted.

The file-system will issue writes in a minimum siggpically 4KB, and a single 4KB
block may have data in it that is part of two diffet files. Those two files might even be
in different directories, or have different accpssmissions.

Thus, a simple write to a log file can result iread and rewrite of part of any file on the
partition. When power goes down in the middle @it trewrite, the result is silent data
corruption.

File-systems also have to modify a lot of metadatzarious places in order to just create
a one byte file. A power failure during that operatcould, for example, destroy the
names of several other files.

There are three ways to set-up the UEIPAC to enbiatdat survives an un-controlled
power failure:
» Set-up the root file system on a read-only partiaod store temporary files in a
RAM disk.
This method ensures that the UEIPAC will alwaysthodess the SD card itself
becomes un-operational (because of wear out oorardilure). It consumes a
little bit of memory to store temporary files (Ifites, lock files etc...)

* Load the root file system as a RAM disk
This method is more robust but consumes more mefaooynd 10 MBytes) and
only works on UEIPAC 1G (Gigabit Ethernet) and Ri¢Rs) models.. The
UEIPAC will even be able to boot without SD card.

15
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* Load the root file system from an NFS share
This method requires a network server to be alveay® provide the files. Good
for development but not very useful for deployment

Setting-up root file system read-only
See Appendix F for instructions to convert a readedJ EIPAC root file system to a
read-only one.

Booting from a RAM disk

Booting from a RAM disk is faster than any othertheoel. However the RAM disk size is
limited to 16Mbytes and any data written to the RAMK is lost when the system shuts
down or reboot.

The RAM disk is very useful if for example you wdatre-initialize the SD card or want
to use an NFS share for persistent storage.

The RAM disk can only fit in the flash memory otlEIPAC models based on the
8347 CPU (UEIPAC-1G or UEIPAC-R ). The UEIPAC maibased on the 5200 CPU
need to upload the RAM disk image via TFTP eacle tiney boot.

Follow the steps below to upload the RAM disk tamoey and boot from it

1. Copy the <UEIPAC SDK>/rfsluRamdisk-x.y.z file tcethoot directory of your
TFTP server

2. Power-up your UEIPAC and press any key to enterddtB

3. Configure the UEIPAC’s IP address
setenv ipaddr <IP address of the UEIPAC>

4. Configure U-Boot to use your host PC as TFTP server
setenv serverip <IP address of your host PC>

5. Upload RAM disk:
tftp 4000000 uRamdisk-x.y.z

6. On 8347 based CPUs, copy the RAM disk to flash:
erase fe200000 fe7fffff
cp.b 4000000 fe200000 $ffilesize}

7. Update bootargs variable to tell the kernel thatobt file system is a RAM disk:
For 5200 based UEIPAC
setenv bootargs console=ttyPSC0,57600 root=/dev/ram 0
rw

16
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For 8347 based UEIPAC:
setenv bootargs console=ttyS0,57600 root=/dev/ram0 rw

8. Change boot command to unpack the RAM disk in mgrhefore starting the
kernel:
For 5200 based UEIPAC, RAM disk must be loaded fR&&M
setenv bootcmd bootm ffd50000 4000000
For 8347 based UEIPAC RAM disk can be loaded friashf
setenv bootcmd bootm fe000000 fe200000

9. Save environment to make those changes permangmnéset:
saveenv

Booting from an NFS share
It is also possible to use an NFS network shateld the root file system instead of the
SD card.

Refer to appendix D for instructions.

3.3. Configuring the Network

Configuring a static IP address
Your UEIPAC is configured at the factory with thatsc IP address 192.168.100.2 to be
part of a private network.

You can change the IP address using the followomgroand:
setip <IP address>

The IP address change takes effect immediatelysasidred in the configuration file
/etc/network.conf

Configuring the auxiliary Ethernet port
Note thatsetip only configures ethO on UEIPACs equipped with dttiernet controller
(UEIPAC-600R, UEIPAC-1200R, UEIPAC-300-1G and UEP&00-1G).

Useifconfig to configure ethl:
ifconfig ethl <IP address>

Insert thafconfig command irfetc/rc.localto make the change permanent upon reboot.

17



UEIPAC SDK User Manual

)‘ United
Flectronic
' Industries

The High-Performance Alternative

Changing the default packet size (MTU)
You can change the MTU parameter for an ethermgt(gefault MTU is 1500 bytes)
with theifconfig command.

For example to change MTU for eth0O to 9000 bytes:
ifconfig ethO mtu 9000

The command will complain with the messagealid Argument if you set the value too
high. The highest value tolerated on current hardws9500 bytes.

Insert the command ietc/rc.localto make the change permanent upon reboot.

Configuring dynamic IP address (using a DHCP server
If you have DHCP server available, you can confgine UEIPAC to automatically
fetch an IP address when it boots up.

Edit the file /etc/network.conf and change the:line
DHCP=no

To:
DHCP=yes

You must restart the network to activate the change
/etc/init.d/network restart

Name resolution
If your UEIPAC uses a static address, you neediiiotiee file /etc/resolv.conf to add the
IP address of your DNS server.

If your UEIPAC uses DHCP, the /etc/resolv.conf fdeautomatically populated and
name resolution will work right away.

Connecting through Telnet
Once the IP address is configured, you shouldrétribe serial port anymore. You can
use telnet to access the exact same command teréaice.

Type the following command on your host PC, theginas “root”. The password is

“root”.
telnet <UEIPAC IP address>

Type the command “exit” to logout.

Connecting through SSH

Type the following command on your host PC. Thespasd is “root”.
ssh root@<UEIPAC IP address>
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Type the command “exit” to logout.

You can avoid typing the password each time yoinlaging SSH keys:

1. Create private and public SSH keys on your host PC
ssh-keygen —t dsa

2. Copy the public key to /.ssh on the UEIPAC

scp ~/.ssh/id_dsa.pub root@<IP address>:/.ssh/autho rized_keys
3. You can now log on the UEIPAC without password

3.4. Configuring Date and Time

Changing the date

The UEIPAC is equipped with a real-time clock cthipt preserves the date and time
settings when the UEIPAC is not powered.

By default, the date is set to the current datatene in the UTC (GMT) time zone.

To print the current date and time, use the follmvcommand:
date

To change the current date and time use one dbltlosving commands:
date —s MMDDhhmm
date —s YYYYMMDDhhmm.ss

For example “date —s 06021405” will set the nevedatJune second, 2:05 PM.

To make this change permanent upon reboot, sawatiedo the RTC chip with the

following command:
hwclock —w -u

Changing the time zone
To set the time zone you need to set the envirohmaable TZ.

For example if you type the command:
export TZ=EST5EDT,M3.2.0,M11.1.0

It will set the time zone to eastern time with dgiyt saving time starting on the
Sunday(0) of the second week(2) of March(3) andrendn Sunday(0) of the first
week(1) of November(11).

To make this change permanent upon reboot, adcbthenand to the file /etc/profile
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You can find a detailed explanation on the syntakdat:
http://www.gnu.org/software/libtool/manual/libc/TZariable.html

Connecting to a NTP server
The “rdate” utility can be used to retrieve thedifrom a NTP server.

The following command just prints the time returtgcthe NTP server:
rdate —p <NTP server IP address>

The following command changes the current datetiamelto match the ones returned by

the NTP server:
rdate —s <NTP server IP address>

To make this change permanent upon reboot, sawsatkeeo the RTC chip with the

following command:
hwclock —w -u

3.5. Changing the password

Type the following command and enter your new pasgwwo times:
passwd

You can now logout and login with your new password

3.6. Configuring the web server

The UEIPAC comes with a simple web server enalflegy your html pages in the
folder www to make them accessible from a remote web browser.

3.7. System logger

UEIPAC comes by default with the system logger llséh to avoid un-necessary access
to the file system.

You can enable the system logger after addingysegdcommand tdetc/rc.locat
Log messages will be written to the filar/log/messages

You can also enable the kernel logger to log ath&kemessages (which are by default
printed on the serial console) after addingkliogd command tdetc/rc.local
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Finally to write your own messages to the systeggédo,include<syslog.h>in your
program and call the POSIX ARspenlog(), syslog(andcloselog()
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4. Transferring files

You can use either NFS, FTP, SSH or TFTP to traufiés between your host PC and
the UEIPAC.

4.1. NFS

If you have a NFS server running on your develogmearchine, you can mount a shared
directory on the UEIPAC. This will make the shad#ectory available on the UEIPAC
local file system.

To mount a shared directory (for example /sharedtbd on host at 192.168.100.1

mounted on /mnt):
mount -0 nolock -t nfs 192.168.100.1:/shared /mnt/n fs_share

After typing this command, all files present in thest PC directory /shared will also be
accessible on the UEIPAC’s /mnt/nfs_share directory

4.2. FTP Client

To connect to an external FTP server from the UEIPdse the commands “ftpput” and
‘lftpgetll.

To retrieve a file from an FTP server:
ftpget —u <username> -p <password> <FTP server IP a ddress> <local
file name> <remote file name>

To send a file to an FTP server:
ftpput —u <username> -p <password> <FTP server IP a ddress> <remote
file name> <local file name>

4.3. FTP Server
The UEIPAC comes with the vsftpd FTP server. Theesas active by default.

You can login as “root” with password “root”. Yoetyead and write access to the entire
file system.

4.4, SSH
The UEIPAC also comes with the SSH server “dropbesainstalled.

Use the command scp to transfer a file between @uand the UEIPAC.

To send a file to the UEIPAC:
scp <source file path on PC> root@192.168.100.2:<de stination path on
UEIPAC>
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To receive a file from the UEIPAC:
scp root@192.168.100.2:<source file path on UEIPAC> <destination path
on PC>

4.5. TFTP Client

To retrieve a file from a TFTP server, use theolwihg command:
tftp —g —r <remote file name> <TFTP server IP addre ss>

4.6. Windows shared directory

You can mount a directory shared by a Windows cdserpar a Network Attached
Storage (NAS).

Load thecifs kernel module:
modprobe cifs

Mount the network share:
mount —t cifs //hostip/share /mnt -0 username=<user > password=<pass>
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5. Connecting USB devices

You can only connect USB devices to PowerDNA cudrdBowerDNR racks equipped
with a USB type A connector.

o —

4 3 2 1
Type A

The Linux kernel supports most USB devices butiB¢PAC only comes with drivers
for USB mass storage devices to save space orlXioaid.

Please contact UEI if you plan to use any other d8Wce.

5.1. USB Mass Storage

USB mass storage devices use multiple form factbgaes from the smallest USB flash
drive to enclosures used to connect ATA or SATAdhdrives.

The UEIPAC supports all of those devices as lontheg comply with the USB mass
storage device class and are formatted with onlesofollowing formats: FAT, EXT2.

After connecting a mass storage device to the UEIRAe following kernel messages
will appear on the serial console (if you are carneeé using telnet or SSH, use the
command “dmesg” to view kernel messages):

usb 1-1: new high speed USB device using fsl-ehci a nd address 2

usb 1-1: configuration #1 chosen from 1 choice

scsi0 : SCSI emulation for USB Mass Storage devices

usb 1-1: New USB device found, idVendor=08ec, idPro duct=0011

usb 1-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
usb 1-1: Product: USB Drive

usb 1-1: Manufacturer: Fujifilm

usb 1-1: SerialNumber: 0713B317290025CC

scsi 0:0:0:0: Direct-Access  Fuijifilm USB Drive 420 PQ: 0
ANSI: 0 CCS

sd 0:0:0:0: [sda] 499712 512-byte hardware sectors: (255 MB/244 MiB)
sd 0:0:0:0: [sda] Write Protect is off

sd 0:0:0:0: [sda] Assuming drive cache: write throu gh

sd 0:0:0:0: [sda] 499712 512-byte hardware sectors: (255 MB/244 MiB)
sd 0:0:0:0: [sda] Write Protect is off

sd 0:0:0:0: [sda] Assuming drive cache: write throu gh

sda: sdal

sd 0:0:0:0: [sda] Attached SCSI removable disk
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Note the device node name assigned to this USR:égeiiuses the format “sdxn”:
» xisafor the first drivep for the second and so on.
* nis the partition number

In the kernel message above, we see that the USB starage device’s first partition is
using the device nodslal

You can mount the file system located on this dewith the command:
mount /dev/sdal /mnt

The files are now accessible under the direchanyt

You must un-mount the file system before un-plugdime device to avoid file

corruption:
umount /mnt

5.2.  Wifi network interface
The UEIPAC comes with drivers for Wifi network ustberfaces that use the following
chipsets:

* Realtek RTL8187

* Ralink RT2570, RT2571

Load kernel modules

At the command line prompt type one of the folloggcommands depending on your
wifi chipset:

modprobe rtI8187

modprobe rt200xusb

modprobe rt2500usb

modprobe rt73usb

Wifi network interface are namedan0, wlanl etc...
Theiwconfig utility is used to configure wifi communicationnaaneters.

You can verify that your interface was properltad¢d by typing the command

iwconfig. A new entrywlanO should appear:
lo no wireless extensions.

ethO no wireless extensions.
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ethl no wireless extensions.
wmaster0 no wireless extensions.

wlan0  |EEE 802.11bg ESSID:"

Mode:Managed Frequency:2.412 GHz Access Point: Not-
Associated

Tx-Power=0 dBm

Retry min limit:7 RTS thr:off Fragmen t thr=2352 B

Encryption key:off
Power Management:off

Link Quality:0 Signal level:0 Noise lev el:0
Rx invalid nwid:0 Rx invalid crypt:0 Rx invalid frag:0
Tx excessive retries:0 Invalid misc:0 Missed beacon:0

Connection to an open access point

Specify that you want to connect as a client tetavork with an access point:
iwconfig wlanO mode managed

Set the ESSID of the access point:
iwconfig wlan0 essid <name of your access point>

Bring up wifi interface:
ifconfig wlan0 up

You can now scan the access points accessibleunywib interface:
iwlist wlanO scan

If there is a DHCP server on your network, getRmaddress for your wifi interface:
udhcpc —i wlan0 —s /etc/udhcp/default.script

Otherwise, assign a static IP address to yourintéirface:
ifconfig wlan0 192.168.100.3 netmask 255.255.255.0
route add default gateway 192.168.100.1

Connection to an access point with WEP security

The procedure is almost identical to connectingrt@pen access point. In addition you
need to specify your WEP key:
iwconfig wlan0 key <WEP key in hexadecimal>

128 bit WEP use 26 hex characters, 64 bit WEP 18es
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Connection to an access point with WPA/WPA2 secusit

Generate the pre-shared key using the access ppagsword
wpa_passphrase <name of your access point> <access point password>

Edit the file/etc/wpa_supplicant.confand update the following fields:
ssid: the ID of your access point

psk : the pre-shared key generated witipa_passphrase

proto : WPA for WPA security andRSN for WPA2 security
key_mgmt: WPA-PSK

pairwise : TKIP for WPA andTKIP CCMP for WPA2

group : TKIP for WPA andTKIP CCMP for WPA2

For example:

ctrl_interface=/var/run/wpa_supplicant
ctrl_interface_group=0
ap_scan=1

network={
ssid= <put your access point ESSID here>
proto=WPA
key_mgmt=WPA-PSK
pairwise=TKIP
group=TKIP
psk= <put your pre-shared key generated with wpa_passphrase here>
priority=2
}

Specify that you want to connect as a client tetvork with an access point in managed

mode:
iwconfig wlan0 essid <name of your access point> mo de managed

Run wpa_supplicant in daemon mode to authenticdketiae access point:
wpa_supplicant —iwlan0 —c/etc/wpa_supplicant.conf — Dwext —B

Runiwconfig to verify that the authentication worked:
wlan0 IEEE 802.11bg ESSID:"fred"
Mode:Managed Frequency:2.447 GHz Access Point:
00:13:10:AA:FA:10
Bit Rate=1 Mb/s Tx-Power=27 dBm

Retry min limit:7 RTS thr:off Fragmen t thr=2352 B
Encryption key:B507-40C4-9A48-806D-D664-9 10F-B354-6CF4-
DEBF-EA54-CE6F-B291-BDOE-593F-BFA9-405D [2] Secur ity mode:open

Power Management:off
Link Quality=80/100 Signal level:-31 dBm
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Rx invalid nwid:0 Rx invalid crypt:0 Rx invalid frag:0
Tx excessive retries:0 Invalid misc:0 Missed beacon:0

If there is a DHCP server on your network, getRmaddress for your wifi interface:
udhcpc —i wlan0 —s /etc/udhcp/default.script

Otherwise, assign a static IP address to yourintiéirface:
ifconfig wlan0 192.168.100.3 netmask 255.255.255.0
route add default gateway 192.168.100.1

Direct connection to another computer in ad-hoc moe

Specify that you want to connect in ad-hoc mode:
iwconfig wlan0 mode ad-hoc

Set the ESSID of the access point:
iwconfig wlan0 essid <name of your access point>

Bring up wifi interface:
ifconfig wlanO up

If there is a DHCP server on your network, getRmaddress for your wifi interface:
udhcpc —i wlan0 —s /etc/udhcp/default.script

Otherwise, assign a static IP address to yourintiéirface:
ifconfig wlan0 192.168.100.3 netmask 255.255.255.0
route add default gateway 192.168.100.1

5.3. UMTS/GSM modem
The UEIPAC comes with drivers for Sierra Wirelessdems.

The UEIPAC supports USB modems connected to theWEIUSB port and embedded
mini pci express modems connected to a CAR-550ecarard.

This manual focuses on using a Sierra wireless MO&&ard that offers UMTS/HSPA
and quad-band GSM/GPRS/EDGE network access foringaom high-speed networks
worldwide.

Prerequisite

You need to purchase a data plan with a cell pipoox&der that supports UMTS and/or

GSM/GPRS.
ATT and T-Mobile provide such a service in the USA.
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Once you purchased a data plan you will receivBvacard that you need to insert in the
CAR-550 before being able to establish a connection

Don't forget to activate your account as soon asrgoeive your SIM card (usually done
over the phone or on-line).

Manual configuration

From the UEIPAC point of view, the wireless modeanséen as a serial port to which it
can send Hayes AT commands as if it were an olddasRTC modem.

UEIPAC uses the PPP software to control the mod®hcanfigure a network
connection with your phone provider.

Load kernel modules

At the command line prompt type the following conmus:
modprobe sierra
modprobe ppp
You should see the following messages printed erctimsole:
~ # modprobe sierra
usbcore: registered new interface driver usbserial
usbserial: USB Serial Driver core
USB Serial support registered for Sierra USB modem
sierra 1-1:1.0: Sierra USB modem converter detected

usb 1-1: Sierra USB modem converter now attached to ttyUSBO
sierra 1-1:1.1: Sierra USB modem converter detected

usb 1-1: Sierra USB modem converter now attached to ttyUSB1
sierra 1-1:1.2: Sierra USB modem converter detected

usb 1-1: Sierra USB modem converter now attached to ttyUSB2
sierra 1-1:1.3: Sierra USB modem converter detected

usb 1-1: Sierra USB modem converter now attached to ttyUSB3
sierra 1-1:1.4: Sierra USB modem converter detected

usb 1-1: Sierra USB modem converter now attached to ttyUSB4
sierra 1-1:1.5: Sierra USB modem converter detected

usb 1-1: Sierra USB modem converter now attached to ttyUSB5
sierra 1-1:1.6: Sierra USB modem converter detected

usb 1-1: Sierra USB modem converter now attached to ttyUSB6
usbcore: registered new interface driver sierra

sierra: v.1.3.2:USB Driver for Sierra Wireless USB modems

~ # modprobe ppp
PPP generic driver version 2.4.2

Configure provider

The system is pre-configured to connect to AT&Tweek. If you are using a different
provider, edit the file /etc/ppp/peers/gsm_chat
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Look for the following line:
OK 'AT+CGDCONT=1,"IP","ISP.CINGULAR"

Replace it with the APN (Access point name) of poovider.
For example T-mobile's APN is “epc.tmobile.com”,tBe line in

letc/ppp/peers/gsm_chat becomes:
OK 'AT+CGDCONT=1,"IP","EPC.TMOBILE.COM"

APNs for a few European countries:

Country Provider | APN Authentication| Phone | User Passworg
Number
Austria Al at+cgdcont=1,"IP","al.net" PAP/CHAP *991# | ppp@Alnet.at| ppp
Belgium Mobistar | at+cgdcont=1,"IP","web.pro.beTerminal based| *99# mobistar mobista
France Orange at+cgdcont=1,"IP","orange.f"  Termbesed | *99***1# | orange orange
Germany D2 at+cgdcont=1,"IP","web.vodafp PAP/CHAP *Q9***1# | none none
Vodafone| ne.de"
Netherlands| KPN at+cgdcont=1,"IP","internet" Teralibased | *99***1# | Internet none
Netherlands| Orange at+cgdcont=1,"IP","internet"|"Terminal based| *99***1#| none none
0,0
Netherlands| Vodafoneat+cgdcont=1,"IP","web.vodafo Terminal based| *99# vodafone vodafo
ne.nl"
Start PPP daemon

Issue the following command to start the PPP daesndnconfigure the network

connection.
letc/init.d/pppd start

After a few seconds, the script will return primfithe message “[OK]” if it successfully

configured the network connection or “[Failed]itidid not.
~ # letc/init.d/pppd start
Starting pppd...PPP BSD Compression module register ed
PPP Deflate Compression module registered [ OK ]

In case of failure, type the command “dmesg” tofpitie log and send that information
to UEI technical support.

Type the command “ifconfig” to print the networkmsections currently configured on
your UEIPAC. There should be three connectionsallazthO and pppO.
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eth0  Link encap:Ethernet HWaddr 00:0C:94:00:C 5.CB
inet addr:192.168.100.2 Bcast:192.168.10 0.255
Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 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:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)
Base address:0x4000

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)

ppp0  Link encap:Point-to-Point Protocol

inet addr:166.203.211.199 P-t-P:10.64.64 .64
Mask:255.255.255.255

UP POINTOPOINT RUNNING NOARP MULTICAST M TU:1500 Metric:1

RX packets:14 errors:0 dropped:0 overruns :0 frame:0

TX packets:15 errors:0 dropped:0 overruns :0 carrier:0

collisions:0 txqueuelen:3

RX bytes:182 (182.0 B) TX bytes:257 (257 .0 B)

Make sure that ppp0O was assigned an IP address.

You can now connect to the internet from your UEIRA

Automatic startup

To automatically load the kernel modules, editftlee/etc/modules and add the

following lines at the end of the file:
sierra

ppp

To automatically start the ppp daemon, add a syimbnok to /etc/init.d/pppd in the

directory /etc/rc.d with the following command:
In -s /etc/init.d/pppd /etc/rc.d/S30pppd

5.4. Serial Port

The UEIPAC comes with driver for USB-serial devitesed on the Prolific PL-2303
chipset.
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Load kernel modules

At the command line prompt type the following:
modprobe pl2303

You will see the following messages printed ongbeal console (type dmesg to see

those messages when logged in via telnet or ssh):
usbcore: registered new interface driver usbserial
USB Serial support registered for generic
usbcore: registered new interface driver usbserial generic
usbserial: USB Serial Driver core
USB Serial support registered for pl2303
pl2303 1-5.1:1.0: pl2303 converter detected
usb 1-5.1: pl2303 converter now attached to t t yUSBO
usbcore: registered new interface driver pl2303
pl2303: Prolific PL2303 USB to serial adaptor drive r

Make note of the device node attached to the geoidl In the example above it is
/dev/ttyUSBO.

You will use this device node to address the seoal. See example
SampleLinuxSerialPort for an example showing how to program standarditiserial
port.

Automatic startup

To automatically load the kernel modules, editfilee/etc/modules and add the

following lines at the end of the file:
pl2303

5.5. LibUSB

The UEIPAC comes with the LibUSB library to faalié programming of USB devices
for which there is no driver.

It allows the enumeration of USB devices as welkheasess to USB communication pipes:
» control transfers which are typically used for coamth or status operations
» interrupt transfers which are initiated by a devmeequest some action from the
host
* isochronous transfers which are used to carryttataelivery of which is time
critical (such as for video and speech)
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* bulk transfers which can use all available bandwilit are not time critical.

Prerequisite

LibUSB uses usbfs whichis a filesystem specificdiygigned for USB devices. Once this
filesystem is mounted it can be found@bc/bus/usbl/ It consists of information about
all the USB devices that are connected to the coenpu

LibUSB makes use of this filesystem to interactwiite USB devices.

Mount USBFS manually

Type the following command to mount USBFS:
mount -t usbdevfs none /proc/bus/usb

Mount USBF S automatically

Add the following line tdetc/fstabto automatically mount USBFS at boot time:
none /proc/bus/usb usbfs defaults 0 O

Write a program using libusb

The UEIPAC ships with a simple example showing townumerate USB devices and
guery informationSampleLibUSB

LibUSB API documentation is availablefgtp://www.libusb.org
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6. Serial Port

6.1. UEI Serial Server

UEI Serial Server makes PowerDNXx serial devicesHss SL-501 and SL-508)
accessible as standard Linux serial ports thabegorogrammed using the POSIX
termios API.

The mapping configuration file is a text file wiisettings] section for global
paremeters and a [ttyUEI??] section for each mappadl port.

For example:
[settings]
timeoutms=1000
retrycount=4
pollperiodms=10

[ttyUEIOQ]

ipAddress=127.0.0.1

device=2

port=0

#mode: 0=RS-232, 1=RS-485HD, 2=RS-485-FD
mode=0

baudRate=9600

#parity: 0=none, 1=odd, 2=even

parity=0

#stop Bits: 0=no stop bit, 1=1 stop bit, 2=1.5 st op bit
stopBits=0

#data bits: 5,6,7 or 8 data bits

dataBits=8

[ttyUEI1]
ipAddress=127.0.0.1
device=2

port=1

mode=0
baudRate=57600
parity=1

stopBits=1
dataBits=7

This example configuration file configures the akserver to return an error
if it cannot communicate with the IOM aftmeoutms milliseconds.

The server can retry communication fetrycount times before giving up.
The server will periodically poll serial ports foew incoming data using the
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pollperiodms value to specify the period in milliseconds.

This file creates two virtual serial ports /deviyl0 and /dev/ttyUEI1 to
control physical ports 0 and 1 on device 2 locatedhe UEIPAC

/dev/ttyUEIOQ is configured to run at 9600 bits per sec, notpanio stop bits and 8 data
bits

/dev/ttyUEI1 is configured to run at 57600 bits per sec, parig, 1 stop bits and 7 data
bits

Note that the communication settings are only defalues. The serial port will be re-
configured to use whatever communication settirggsgpecify when opening the port
from your application.

Run the serial server with the following command

ueiserialserver <config file name>
Once the server is started, you can usédée/ttyUEI?? nodes like any other
serial port with the termios API or any other progrdesigned to access serial

ports.

The UEIPAC comes withmicrocom installed on its SD card. You can run microcom to
test the serial ports.

Start the serial server with at least two configyperts: /dev/ttyUEIO and
/dev/ttyUEI1

We will assume that the two serial ports are cotetewith a NULL modem cable.

Open two separate command line shells and stanhitieom program for each of the
Serial ports you wish to test:

microcom -s 19200 /dev/ttyUEIO

microcom -s 19200 /dev/ttyUEI1

If both serial ports are tied with a NULL modem ealanything you type in
one of the session will appear on the other session
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6.2. Using the CPU layer’s serial port for general  purpose

Edit the file /etc/inittab and add the characteiir#front of the line:
ttyS0::respawn”-/bin/sh

Then reboot.

This will disable the serial console and let yoatcol the serial port from your program
using the POSIX termios API.
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7. Testing the 1/O layers

7.1. devtbl

Run the command “devtbl”, it will print a list dfi¢ 1/O layers that were detected on this

module.
PowerDNA Driver, version 2.1.0

Address Irq Model Option Phy/Virt S/IN  Pri LogicVer
0xc9080000 7 207 1 phys 0027887 O 02.0c.05
0xc9090000 7 403 1 phys 0030384 O 02.0c.05
0xc90a0000 7 403 1 phys 0030385 O 02.0c.05
0xc90b0000 7 501 1 phys 0029693 O 02.0c.05
0xc90c0000 7 601 1 phys 0030279 O 02.0c.05
~#

7.2. Run examples

All the examples were compiled during the instatiqess and are ready to be transferred
and executed.

Compiled versions of each example are also availablthe UEIPAC file system in the
“/usr/local/examples” directory.

There is one example for each supported I/O lagered “SampleXXX” (where XXX is
the model ID of each layer).

Go to the directory “<UEIPAC SDK directory>/sdk/DA®_Samples” and copy the
chosen example to your UEIPAC using one of the pusldescribed in section 4.

For example using FTP:
ftp <UEIPAC IP address>
bin
cd tmp
put SampleXXX

The example by default uses the first I/O layewrick0). You can change the device
using command line options. Here are a few of titeas available:

-h : display help

-d n: selects the device to use (default: 0)

-f n.nn : set the rate of the DAQ operation (defaul t: 1000 Hz)
-c "X,y,z,..." : select the channels to use (defaul t: channel 0)

For example the following command run the Al-205t fgrogram using device 2 and

channels 3,5,and 7:
/tmp # ./Sample207 -d 2 -c "3,5,7"
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There are 3 channels specified: 357

0: ch3 bdata 310dfff6 fdata 15.781501V
0: ch5 bdata 310dfff7 fdata 15.781501V
0: ch7 bdata 310dfff6 fdata 15.781501V

1: ch3 bdata 310dfff6 fdata 15.781501V
1: ch5 bdata 310dfff6 fdata 15.781501V
1: ch7 bdata 310dfff6 fdata 15.781501V

All examples are configured to stop when they nezéhe SIGINT signal. You can send
this signal by typing CTRL+C or with the followirspmmand if the program runs in the
background of if you are logged on a different @d@shan the one running the program:

killall =SIGINT Sample207

7.3. PowerDNA server

PowerDNA server emulates the behavior of a PowerD®Anodule running the
standard DAQBIOS firmware. It emulates a subse¢heDAQBIOS protocol so that the
UEIPAC can be accessed from PowerDNA explorer @RbwerDNA C API.

It only works in immediate, RTDMAP and RTVMAP mod#sCB, Messaging and
Asynchronous modes are not supported.

To run the PowerDNA server, type the command “pdnes &”.
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8. Application development

8.1. Prerequisites
Make sure that the directory “<UEIPAC SDK directefyowerpc-604-linux-gnu/bin” is
added to your PATH environment variable. This ailbw you to invoke the GCC cross
compiler without having to specify its full path.
It is required to run the different Makefiles thoatild the PowerDNA library and the
examples (this should have been done automatiogltize install script).

8.2.  Compiling and running Hello World

The UEIPAC SDK comes with the GNU toolchain comgite run on your host PC and
build binaries targeting the PowerPC processorriirag on your UEIPAC.

The SDK comes with all the familiar GNU tools: as, gcc, Id, objdump... To avoid
confusion with a different version of those todts E@xample a version compiled to run
and produce binaries for your host PC) , their raare prefixed with “powerpc-604-
linux-gnu-“. For example the GNU C compiler is nahfpowerpc-604-linux-gnu”.

The following steps will guide you in writing yotirst program and running it on your
UEIPAC.

1. Create a file called hello.c
2. Edit the file and enter the following text:

#include<stdio.h>
int main(int argc, char* argvl])

printf(“Hello World from UEIPAC\n”);
return O;

}

3. Compile the file with the command:
powerpc-604-linux-gnu-gcc hello.c —o hello

4. Download the compiled program “hello” to the cube:
ftp <UEIPAC IP address>
bin
cd tmp
put hello
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5. Login on your UEIPAC using either Telnet or theigleconsole and type the
following commands:
cd /tmp
chmod +x hello
hello

You should see the text “Hello World from UEIPAC'imed on the console.

8.3. Debugging Hello World

The UEIPAC SDK contains a version of the GNU delarggpmpiled to run on your host
PC and debug binaries targeting the PowerPC procdssname is “powerpc-604-linux-
gnu-gdb”.

It allows you to debug a program remotely from ybast PC.

The following steps will guide you in debugging tthello world” program.

1. Rebuild the hello program using the —g option. Miisinclude debug symbols
in the binary file.
powerpc-604-linux-gnu-gcc —g hello.c —o hello

2. Upload the new binary to the UEIPAC using FTP.

3. Onthe UEIPAC console, start the GDB server to dehe program remotely (It
will communicate with the host on port 1234):
gdbserver :1234 hello

4. On the host, start GDB and connect to the target
powerpc-604-linux-gnu-gdb hello
target remote <UEIPAC IP address>:1234

5. Set the shared library search path so that GDBfwwdl the proper library used by

your program:

set solib-absolute-prefix <UEIPAC Install Dir>

set solib-search-path <UEIPAC Install Dir>/powerpc- 604-linux-
gnu/powerpc-604-linux-gnu/lib

Note that this step is only necessary if you wisktep inside the code of the
shared libraries. If you don't set this variabl®Bwill print a few error
messages about library mismatch but you can stillgead and debug your
program.

6. The program is now in “running” state and GDB pali¢g execution. Let’s put a
breakpoint at the beginning of the “main” function:
break main
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7. We can now resume execution with the “cont” commamd GDB will pause the
execution again when entering the “main” function.

8. You can step in your program using the “n” commsmsdtep over each line of
execution and “s” to step inside any called funtdio

To avoid typing the same commands over and ovenwtating a debugging session,
you can create a file named “.gdbinit” in your hodnectory. This file will contain
commands that you want GDB to execute at the begrof a session.

For example the following “.gdbinit” file automadilty connects to the target and pauses
the execution in the main function each time yautsidb:

set solib-absolute-prefix <UEIPAC Install Dir>

set solib-search-path <UEIPAC Install Dir>powerpc-6 04-linux-
gnu/powerpc-604-linux-gnu/lib

target remote 192.168.100.2:1234

break main

cont

Read the GDB documentationtdtp://sourceware.org/gdb/documentatiomlearn how
to fully use the GDB debugger.

8.4. PowerDNA Library
The PowerDNA library implements the API used togseon the PowerDNA 1O layers:

The following layers are supported by the UEIPACKSD
* Analog Input: Al-201, Al-205, Al-207, Al-208, Al-211, Al-225, Al-254, Al-255
* Analog Output: AO-302, AO-308, AO-332
» Digital Input/Output: DIO-401, DIO-402, DIO-403, D404, DIO-405, DIO-
406, DIO-416, DI0O-432, DIO-433, DIO-448
» Counter/Timer: CT-601, QUAD-604
* Messaging: SL-501, SL-508, CAN-503, 429-566, 429-51

The source code is installed in “<UEIPAC SDK dioegt/sdk/DAQLIb".
Examples are located in “<UEIPAC SDK directory>/KakQLib_Samples”.

The UEIPAC SDK uses a subset of the PowerDNA Satv&uite API. It even allows

you to control other 10 modules that run the stadd®AQBios firmware from the
UEIPAC the same way you would from a host PC rugiindows or Linux.
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The PowerDNA API uses the IP address specifietierfunction DgOpenIOM() to
determine whether you wish to access the layees todhe UEIPAC or “remote” layers
installed in a remote PowerDNA 10 module. Set thedidress to the loopback address
“127.0.0.1” and the API will know that you wantdocess the “local” layers.

The PowerDNA API implements various modes to comicate with the I/O layers:

* Immediate: It is the easiest mode for point by poiput/output on all layers. It
also is the least efficient because it requiresaatifor each incoming and/or
outgoing request. You can not achieve maximum pedaces with that mode
Immediate mode examples are named “SampleXXX”

» Data Mapping (DMAP): This is the most efficient neofr point by point
input/output on Al, AO, DIO and CT layers. Incomiagd outgoing data from/to
multiple layers are all packed in a single call.

DMAP mode examples are named “SampleDMapXXX”

» Buffered (ACB): Allows access to Al, AO, DIO and @&yers at full speed.

It is designed to correct communication errors theght happen on the network
link.The error correction mechanisn will cause eswith real-time deadlines
ACB mode examples are named “SampleACBXXX”

* Messaging: Allows access to messaging layers (s€#dN, ARINC-429) at full
speed. It is designed to correct communicatiornrefttat might happen on the
network link.The error correction mechanisn willsa issues with real-time
deadlines
Messaging mode examples are named “SampleMsgXXX”

* Variable Size Data Mapping (VMAP): Allows accessatblayers at full speed,
transferring incoming and outgoing data in bufiarsne call.

VMAP mode examples are named “SampleVMapXXX”

The UEIPAC SDK only supports the immediate (alsown as “point by point”) DMAP
and VMAP modes to control the “local” layers.

The three other modes (ACB, MSG and M3) are desidga work over ethernet and
have built-in error correction which is not neeasdthe UEIPAC. You can, however use
those modes to control “remote” layers installetf@modules that runs the DAQBIios
firmware over the network.

Firmware running on the 10 module
I/O mode DAQBIios UEIPAC/local layers| UEIPAC/remote
layers
Immediate Yes Yes Yes
ACB Yes No Yes
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DMAP Yes Yes Yes
MSG Yes No Yes
VMAP Yes Yes Yes
PowerDNA API

The following section details the subset of PoweADAPIs available when running your
program on a UEIPAC.

Refer to the “PowerDNA API Reference Manual” docuirte get detailed information
about each API.

I nitialization, miscellaneous API
Those APIs are used to initialize the library, abtahandle on the kernel driver and
perform miscellaneous tasks such as translatiruy eode to readable messages.

* DqInitDAQLIb

» DgCleanUpDAQLib
* DqOpeniOM

* DqgCloselOM

* DgTranslateError

* Al DgCmd*** APIs

| mmediate mode API
Those APIs are used to read/write I/O layers iofengre-timed fashion. They are
designed to provide an easy way to access I/Odateat non-deterministic pace.

Each 1/O layer comes with its own set of immedratede APIs. For example you will
use the DgAdv201*** APIs to control an Al-201.

All DgAdvXYZ*** APIs where XYZ is the model numbeof a supported 1/O layer are
supported on the UEIPAC.

DMAP API

In DMAP mode, the UEIPAC continuously refreshegtaaf channels that can span
multiple layers at a specified rate paced by award clock.

Values read from or written to each configured ctghmre stored in an area of memory
called the DMAP. At each clock tick, the firmwangshronizes the DMAP values with
their associated physical channels.
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Supported APIs to use RTDMAP mode are DgRtDmap***.
Here is a quick tutorial on using the RTDMAP AP&(ldling of error codes is omitted):

Initialize the DMAP to refresh at 1000 Hz:
DgRtDmaplnit(handle, &dmapid,1000.0);

Add channel 0 from the first input subsystem ofide\.:
chentry = 0;
DgRtDmapAddChannel(handle, dmapid, 1, DQ_SSOIN, &ch entry, 1);

Add channel 1 from the first output subsystem oficke 3:
chentry = 1,
DgRtDmapAddChannel(handle, dmapid, 3, DQ_SSOOUT, &c hentry, 1);

Start all devices that have channels configuradenDMAP:
DgRtDmapStart(handle, dmapid);

Update the value(s) to output to device 3:
outdata[0] = 5.0;
DgRtDmapWriteScaledData(handle, dmapid, 3, outdata, 1);

Synchronize the DMAP with all devices:
DgRtDmapRefresh(handle, dmapid);

Retrieve the data acquired by device 1:
DgRtDmapReadScaledData(handle, dmapid, 1, indata, 1 );

Stop the devices and free all resources:
DgRtDmapStop(handle, dmapid);
DgRtDmapClose(handle, dmapid);

Refer to Appendix A for detailed documentation atle RTDMAP function.

VMAP API

In VMAP mode, the UEIPAC continuously acquires/uggadata in buffers.

Each layer is programmed to acquire/update datt@io/its internal FIFO at a rate paced
by its hardware clock.

The content of all the layer’s FIFOs is accesseahim operation.

Supported APIs to use VMAP mode are DgRtDmap*** &gRtVmap***.

Initialize the VMAP to acquire/generate data at 2kH
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DgRtVmaplnit(handle, vmapid, 1000.0);

Add channels from the first input subsystem of de\d:
int channels ={0, 1, 2,3 };
DgRtVmapAddChannel(handle, vmapid, 0, DQ_SSOIN, cha nnels, flags, 1);

Start all devices that have channels configuratdénvMAP:
DgRtVmapsStart(handle, vmapid);

Specify how much input data to transfer duringribgt refresh.
DgRtVmapRglnputDataSz(handle, vmapid, 0, numScans*s izeof(uintl16),
&act_size, NULL);

Synchronize the VMAP with all devices:
DgRtVmapRefresh(handle, vmapid);

Retrieve the data acquired by device O:
DgRtVmapGetinputData(handle, vmapid, 0, numScans*si zeof(uint16),
&data_size, &avl_size, (uint8*)bdata);

Stop the devices and free all resources:
DgRtVmapStop(handle, vmapid);
DgRtVmapClose(handle, vmapid);

Event API
The event API only works when running your programa UEIPAC. You can't call any
event function when communicating with PowerDNA iok¢hernet.

The event API allows you to get notified in youplgation when a hardware event
ocCurs.
The hardware events are:
» Syncln event: a digital edge was sensed on thdrspirt of the Sync connector.
» Timer event: occurs at each tick of a hardwarettimeated on the CPU layer.

Here is a quick tutorial on using the event APIndiang of error codes is omitted):

Configure hardware timer to generate an event ewvdiigecond.
DgEmbConfigureEvent(handle, DgEmbEventTimer, 1000);

Wait for the next event, if no event occur or aitegeconds, the function returns the

event ‘DgEmbEventTimeout ™
DgEmbWaitForEvent(handle, 2000, &event);
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Cancel the timer event:
DgEmbCancelEvent(handle, DgEmbEventTimer);

Refer to Appendix B for detailed documentation acle event API function.

Unsupported APIs

All other APIs than the one mentioned above aresnpported on the UEIPAC.

This includes all the ACB (DgACB***), DMAP (DgDmag*), MSG (DgMsg***) and
M3 (DgMmm***) APIs.

Building and running the examples
Change your current directory to “<UEIPAC SDK di@y>/sdk/DAQLib_Samples”
and typemake to make sure that your setup can build the sangaesctly.

If you get any error while building the examplelseck that the path to the cross-
compiler is in your PATH environment variable ahdttthe environment variable
UEIPACROQOT is set to the SDK directory.

You can now transfer any of the built exampleshWEIPAC, using FTP and run it.

Each example accepts command line options to gpeheffollowing parameters:
* -d <device id>: specify the device
» -c <channel list>: specify the channel list
« -f <frequency>: specify the rate
* -n <number of Scans>: specify the number of san@eshannels

For example the following command runs the Sam@dle8mple to acquire channels 0,2

and 4 from device 1:
Sample201 -d 1 —c “0,2,4”

Building your own program
The first step is to compile your program, use-theption to tell the compiler where the

PowerDNA API headers are:
powerpc-604-linux-gnu-gcc —I ${UEIPACROOT}/includes —C myprogram.c

Then link your program, use thé option to tell the linker where the PowerDNA API

library is and the-l option to tell the linker to link against the PoB&IA library:
powerpc-604-linux-gnu-gcc —L ${UEIPACROOT}/includes —Ipowerdna
myprogram.o —0 myprogram
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The PowerDNA API is implemented in two libraries:
» libpowerdna.soimplements the PowerDNA API for regular Linux pesses
* libpowerdna_rt.so implements the PowerDNA API for real-time tasks

8.5. Real-Time Programming

The UEIPAC comes with support for the Xenomai Reak framework (see
http://www.xenomai.orj

Xenomai is a real-time development framework coafeg with the Linux kernel, in
order to provide hard real-time support to useesgpplications, seamlessly integrated
into the Linux environment.

Xenomai uses the flow of interrupts to give reaiditasks a higher priority than the
Linux kernel:

* When an interrupt is asserted, it is first delizet@ the real-time kernel, instead of
the Linux kernel. The interrupt will be later aldelivered to the Linux kernel
when the real-time kernel is done.

* Upon receiving an interrupt, the real-time kerraa schedules its real-time tasks

* Only when the real-time kernel is not running amyghwill the interrupt be
passed on to the Linux kernel.

» Upon receiving the interrupt Linux can scheduleits) processes and threads.

» Xenomai's real-time kernel highest priority allows$o preempt the Linux kernel
whenever a new interrupt arrives with no delay eepat the cycle

Xenomai allows to run real-time tasks either diyict kernel space, or within the address
space of a Linux process.

A real-time task in user space still has the béméimemory protection, but is scheduled
by Xenomai directly instead of the Linux kernel.ellworst case scheduling latency of
such kind of task is always near the hardware $iraitd predictable.

Using Xenomai parlance, real-time tasks are runimrtge primary domain while the
Linux kernel and its processes are running in seéagndomain.

A real-time task always start in primary domainweeer it will jump to secondary
domain (and be schedules by the Linux kernel instdaXenomai's RT kernel) upon
invoking a non-rt system call. Non-RT system catls all system calls that are not
implemented by Xenomai. This includes memory alioca(malloc), file access,
network access (sockets), process and thread maeagetc...
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You need to make sure that the time critical pagtooir application runs in the primary
domain. One way to do this is to partition an agadlon in two or more tasks, one high
priority tasks runs the time critical code and cainimate with other lower-priority tasks
using Xenomai’s IPC objects such as message qaewesIFOSs.

The librarylibpowerdna_rt.so implements a version of the PowerDNA API tkagafe
to call from time critical code running in primadgmain.

All real-time examples have the suffixt. For examplé&Sample207is a standard Linux
sample program whil8ample207_rtis a real-time sample program.

8.6. Running a program automatically after boot

Edit the file /etc/rc.local and add an entry foy samumber of programs that you want to
run after the UEIPAC complete its power-up sequence

In the example below, the /etc/rc.local file is nified to run the Sample201 example at
boot time.

#!/bin/sh

#

# rc.local

#

# This script is executed at the end of the boot se guence.

# Make sure that the script will "exit 0" on succes s or any other
# value on error.

#

listlayers > /etc/layers.xml
sync
devtbl

# start Sample201
/usr/local/examples/Sample201 &

exit 0

Note that Sample201 is executed in the backgro@ig(efix). To stop sample201 you
must send the SIGINT signal with the following coamd (It is equivalent to typing
CTRL+C on the console if Sample201 was runnindghenforeground):

killall =SIGINT Sample201
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8.7. Running a program periodically
The UEIPAC comes withrond installed to periodically run scripts and programs.
Enable the init script to stactond at boot time:

mv /etc/rc.d/K30crond /etc/rc.d/S30crond

Add a new schedule entry to the cron configuratilen

crontab —e

Presd to switch to insert mode and type the new scheelntiey using the following
format: <minute> <hour> <day> <month> <dayofweelcormamand>

<Minute> - Minutes after the hour (0-59).

<Hour> - 24-hour format (0-23).

<Day> - Day of the month (1-31).

<Month>- Month of the year (1-12).

<Dayofweek>. Day of the week (0-6, where 0 indisédanday).

An asterisk in a schedule entry indicates "evdtyheans that the task will occur on
"every" instance of the given field. So a "*" oretMonth field indicates the the task will
run "every" month of the year. A * in the Minuteslél would indicate that the task
would run "every" minute.

A comma is used to input multiple values for adidtor example, if you wanted a task to
run at hours 12, 15 and 18, you would enter th41245,18".

For example the following entry will append therggr‘Hello UEIPAC” to the file
/tmp/crontest every day at 2:30 and 15:30.

30 2,15 * * * echo “Hello UEIPAC” >> /tmp/crontest
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9. Firmware installation and upgrade

9.1. Installing or upgrading the Linux kernel

Your UEIPAC comes with the Linux kernel alreadytailed into flash memory.
It is possible to update that Linux kernel if negde

You first need to install a TFTP server on yourti®S and copy the new kernel image
you got from UEI technical support in the TFTP seiv directory. Kernel image files are
are named:
» culmage.ueipac5200 for the UEIPAC-300 and UEIPAO:60
* culmage.ueipac834x for the UEIPAC-300-1G, UEIPA®-AG, UEIPAC-600R
and UEIPAC-1200R.

You can find the image of the Kernel that shippeithwour UEIPAC in the folder
“<UEIPAC SDK directory>/kernel”

That same folders also contains scripts to downlbadernel sources and build the
kernel yourself, see Appendix E.

Connect to the UEIPAC through the serial port aodgr-up the cube. Press a key before
the 2 seconds countdown ends to enter U-Boot's camdrfine interface.

UEIPAC with Freescale 5200 CPU (100MBit Ethernet)
1. Erase unprotected part of flash memory:

erase ffd50000 ffefffff

2. Configure the UEIPAC’s IP address
setenv ipaddr <IP address of the UEIPAC>

3. Configure U-Boot to use your host PC as TFTP server
setenv serverip <IP address of your host PC>

4. Download the new kernel from the TFTP server
tftp 200000 culmage.ueipac5200

5. Write kernel into flash (make sure you literallypgy/“${filesize}”)
cp.b 200000 ffd50000 ${filesize}

6. Set U-Boot’s boot command to automatically bootuxin
setenv bootcmd bootm ffd50000

7. Save environment variables to flash
saveenv
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8. Reset and boot the new kernel:
reset

UEIPAC with Freescale 8347 CPU (1GBit Ethernet)

10. Erase unprotected part of flash memory:
erase fe000000 fe1fffff

11. Configure the UEIPAC’s IP address
setenv ipaddr <IP address of the UEIPAC>

12. Configure U-Boot to use your host PC as TFTP server
setenv serverip <IP address of your host PC>

13. Download the new kernel from the TFTP server
tftp 200000 culmage.ueipac834x

14. Write kernel into flash (make sure you literallypéy“${filesize}”)
cp.b 200000 fe000000 ${filesize}

15. Set U-Boot’s boot command to automatically bootuxin
setenv bootcmd bootm fe000000

16. Save environment variables to flash
saveenv

17. Reset and boot the new kernel:
reset

9.2. Initializing an SD card

Your UEIPAC came pre-installed with an SD card eanihg the root file system
necessary to run Linux.

You might want to initialize a new SD card if thectory-installed card becomes
unusable or if you decide to upgrade to a fastéigger one.

On a Linux PC
Note: You need to run Linux on your host PC toiahite an SD card. This is required
because the SD card must be formatted with thefé&t@ystem.

Make sure automatic mounting is disabled for rerbtevanedias.

1. Insert the SD card in a USB adapter connected tio lyost PC.
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2. Find out the name of the device node associatddtiv card. Type the command
“dmesg” and look for a message at the end of thesimilar to:
SCSI: device sdb: 1984000 512-byte hdwr sectors (10 16
MB)
This message tells us that the device node weoaking for is “/dev/sdb”.

3. Un-mount the SD card if necessary
sudo umount /dev/sdbl

4. Erase all partitions from the SD card and createimary partition using all the
space available on the card (the example belowai4€&B card with 1016
cylinders, use whatever default value is suggestethe last cylinder):
fdisk /dev/sdb
Command (m for help): d
Selected partition 1
Command (m for help): n
Command action

e extended
p primary partition (1-4)
p
Partition number (1-4):1
First Cylinder (1-1016, default 1):1
Last Cylinder ... (1-1016, default 1016):1016

Command (m for help): w

5. Un-mount the SD card if necessary
sudo umount /dev/sdbl

6. The device node associated with the partition wégreated is “/dev/sdbl”. Let's
format this new partition witmke2fs (-j option sets file system type to ext3):
sudo mke2fs -j /dev/sdbl

7. CD to a temporary directory and untar the rootdistem:
cd /tmp
sudo tar xvfz <UEIPAC SDK directory>/rfs.tgz

8. Mount the new partition (on some Linux distribusabmight already be
mounted, check with the command ‘df’) then copyribet file system to the SD
card:
sudo mount /dev/sdbl /mnt
sudo cp —rd /tmp/rfs/* Imnt

9. Unmount the SD card and insert it in the UEIPAGs how ready to boot.
sudo umount /dev/sdb1l
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On the UEIPAC itself
Boot the UEIPAC from the RAM disk instead of the 8&rd (follow instructions
detailed in chapter 3.2).

1. Setthe IP address:
setip <IP address of the UEIPAC>

2. Format the SD card:
mke2fs -j /dev/sdcardl

3. Mount the SD card:
mount /dev/sdcardl /mnt

4. Transfer the root file system image to the UEIPA@hT a Linux or Windows PC:
scp rfs-x.y.z.tgz root@<IP address of UEIPAC>:/mnt

5. Un-compress the image:
gunzip /mnt/rfs-x.y.z.tgz
tar xvf /mnt/rfs-x.y.z.tar
mv /mnt/rfs/* /mnt
sync

9.3. Running the standard DAQBIos firmware

Starting with the 2.0 release, UEIPACs come witthk@Linux kernel and DAQBIos
firmware loaded in flash. You can select which gage want to run by setting a
configuration variable in the u-boot boot loader..

Connect to the UEIPAC through the serial port aodqr-up the cube. Press a key before
the 2 seconds countdown ends to enter U-Boot's camdrfine interface.

Configure UEIPAC with Freescale 5200 CPU to run DA®ios firmware

1. Set U-Boot’s boot command to start the DAQBIos fiwane automatically:
setenv bootcmd fwjmp
saveenv

2. Reset and boot the DAQBIos firmware:
reset

Configure UEIPAC with Freescale 5200 CPU to run Limix
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3. Set U-Boot’s boot command to start Linux automéitjca
setenv bootcmd bootm ffd50000
saveenv

4. Reset and boot the Linux kernel:
reset

Configure UEIPAC with Freescale 8347 CPU to run DA®ios firmware

1. Set U-Boot’s boot command to start the DAQBIos fiwane automatically:
setenv bootcmd go ff800100
saveenv

2. Reset and boot the DAQBIos firmware:
reset

Configure UEIPAC with Freescale 8347 CPU to run Limix

3. Set U-Boot’s boot command to start Linux automéitjca
setenv bootcmd bootm fe000000
saveenv

4. Reset and boot the Linux kernel:
reset

10. Install open source software

You can install pretty much any open source sogvpackage designed for Linux on
your UEIPAC provided that those software packageshe cross-compiled.

The following sections describe a few standard wfagross-compiling software
packages.

10.1. Software coming with an autoconf configure sc ript

Most software packages that use autoconf can biggooed with the following command
on a Linux PC:

.Iconfigure —host=powerpc-604-linux-gnu —build=i6 86-pc-linux-gnu —-
prefix=<root file system>

Use the following command on a Window/Cygwin PC:

54



UEIPAC SDK User Manual

A United

Flectronic
' Industries
The High-Performance Alternative

.Iconfigure —host=powerpc-604-linux-gnu —build=i6 86-pc-cygwin —-
prefix=<root file system>

The configure script will then verify that the UBAR cross-compiler is operational and
create the Makefiles required to build the softwaaekage.

To build type:

make

To install the built binaries, type:

make install

10.2. Other software

Read the README and INSTALL files that often comighaopen source packages for
instructions about cross-compiling.

If there are no configure script and no instrucsigou might still be able to build a
software package to run on the UEIPAC with the camadn

CC=powerpc-604-linux-gnu-gcc LD=powerpc-604-linux-g nu-id
RANLIB=powerpc-604-linux-gnu-ranlib make
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Appendix A RTMAP API
a DgRtDmaplnit

Syntax:
int DgRtDmaplnit(int handle ,int* dmapid ,double
refreshRate);
Input:
int handle Handle to the IOM
int* dmapid The identifier of the newly createtAP.
double refreshRate Rate at which the IOM wiltesh its version of the
DMAP.
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ_NO_MEMORY memory allocation error or exceedeakimum
table size
DQ_SUCCESS command processed successfully
Description:

Initialize the specified IOM to operate in DMAP d®at the specified refresh
rate.

b DgRtDmapAddChannel

Syntax:
int DgRtDmMapAddChannel(int handle, int dmapid, int
dev, int subsystem, uint32* cl, int cISize);

Input:
int handle Handle to the IOM
int dmapid Identifier of the DMAP
int dev ID of the device where the channeldacated
int subsystem The subsystem to use on the déasxce
DQ_SSOIN)
uint32* cl Array containing the channels to addhe DMAP
int clSize Size of the channel array
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ BAD DEVN there is no device with the specifiegmber
DQ_BAD_PARAMETER the subsystem is invalid forghievice
DQ_SUCCESS command processed successfully
Description:

Add one or more channels to the DMAP.
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¢ DgRtDmapGetinputMap

Syntax:
int DgRtDmMapGetinputMap(int handle, int dmapid, int
dev, unsigned char** mappedData);

Input:

int handle Handle to the IOM

int dmapid Identifier of the DMAP

int dev ID of the device where the channeldacated
Output:

mappedData pointer to the beginning of the dgsimput
DMAP buffer
Return:

DQ_ILLEGAL_HANDLE invalid IOM handle

DQ_BAD_DEVN there is no device with the specifimamber

DQ_SUCCESS command processed successfully
Description:

Get pointer to the beginning of the input data ralkpcated for the specified
device

d DgRtDmapGetinputMapSize

Syntax:
int DgRtDmMapGetinputMapSize(int handle, int dmapid,
int dev, int* mapSize);

Input:

int handle Handle to the IOM

int dmapid Identifier of the DMAP

int dev ID of the device where the channeldarated
Output:

mappedSize size in bytes of the device's inptd thap.
Return:

DQ_ILLEGAL_HANDLE invalid IOM handle

DQ BAD DEVN there is no device with the specifiegmber

DQ_SUCCESS command processed successfully
Description:

Get the size in bytes of the input map allocatedte specified device
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e DgRtDmapGetOutputMap

Syntax:

int DgRtDmMapGetOutputMap(int handle, int dmapid, in t
dev, unsigned char** mappedData);
Input:

int handle Handle to the IOM

int dmapid Identifier of the DMAP

int dev ID of the device where the channeldacated
Output:

mappedData pointer to the beginning of the agsioutput
DMAP buffer
Return:

DQ_ILLEGAL_HANDLE invalid IOM handle

DQ_BAD_DEVN there is no device with the specifimamber

DQ_SUCCESS command processed successfully
Description:

Get pointer to the beginning of the output datg miéocated for the specified
device

f DgRtDmapGetOutputMapSize

Syntax:
int DgRtDmMapGetOutputMapSize(int handle, int dmapid ,
int dev, int* mapSize);

Input:

int handle Handle to the IOM

int dmapid Identifier of the DMAP

int dev ID of the device where the channeldarated
Output:

mappedSize size in bytes of the device's owtata map.
Return:

DQ_ILLEGAL_HANDLE invalid IOM handle

DQ BAD DEVN there is no device with the specifiegmber

DQ_SUCCESS command processed successfully
Description:

Get the size in bytes of the output map allocatedHe specified device

g DgRtDmapReadScaledData
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Syntax:
int DgRtDmapReadScaledData(int handle, int dmapid, int
dev, double* scaledBuffer, int bufferSize);
Input:
int handle Handle to the IOM
int dmapid Identifier of the DMAP
int dev ID of the device where the channeldacated
int bufferSize Number of elements in scaledBuffe
Output:
double*scaledBuffer The buffer containing thelsdalata.
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ_BAD_DEVN there is no device with the specifimamber
DQ_SUCCESS command processed successfully
Description:
Read and scale data stored in the input map foggheified device.
Note:

The data read is the data transferred by the#disto DgRtDmapRefresh().
This function should only be used with deviceg #euire analog data such as
the Al-2xx serie.

h DgRtDmapReadRawDatal6

Syntax:
int DgRtDmapReadRawDatal6(int handle, int dmapid, i nt
dev, unsigned short* rawBuffer, int bufferSize);
Input:
int handle Handle to the IOM
int dmapid Identifier of the DMAP
int dev ID of the device where the channeldacated
int bufferSize Number of elements in rawBuffer
Output:
unsigned short*rawBuffer  The buffer containing thev data.
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ BAD DEVN there is no device with the specifiegmber
DQ_SUCCESS command processed successfully
Description:
Read raw data from the specified device as lGiggers.
Note:

The data read is the data transferred by thetdisto DgRtDmapRefresh().
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This function should only be used with devices #euire 16bits wide digital
data such as the Al-201.

| DgRtDmapReadRawData32

Syntax:
int DgRtDmMapReadRawData32(int handle, int dmapid, i nt
dev, unsigned int* rawBuffer, int bufferSize);
Input:
int handle Handle to the IOM
int dmapid Identifier of the DMAP
int dev ID of the device where the channeldarated
int bufferSize Number of elements in rawBuffer
Output:
unsigned int* rawBuffer The buffer containing tfaev data.
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ_BAD_DEVN there is no device with the specifimamber
DQ_SUCCESS command processed successfully
Description:
Read raw data from the specified device as 32mtiegers.
Note:

The data read is the data transferred by the#disto DgRtDmapRefresh().
This function should only be used with deviceg #euire 32 bits wide digital
data such as the DIO-4xx serie.

| DgRtDmapWriteScaledData

Syntax:
int DgRtDmMapWriteScaledData(int handle, int dmapid,
int dev, double* scaledBuffer, int bufferSize);

Input:
int handle Handle to the IOM
int dmapid Identifier of the DMAP
int dev ID of the device where the channeldacated
int bufferSize Number of elements in scaledBuffe
double*scaledBuffer The buffer containing theledalata to send to the
device.
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ BAD DEVN there is no device with the specifiegmber
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DQ_SUCCESS command processed successfully
Description:

Write scaled data to the output map of the spetiievice.
Note:

The data written will be actually transferredhe tdevice on the next call to
DgRtDmapRfresh().

This function should only be used with deviced tfenerate analog data such as
the AO-3xx series.

k DgRtDmapWriteRawDatal6

Syntax:
int DgRtDmMapWriteRawData16(int handle, int dmapid, int
dev, unsigned short* rawBuffer, int bufferSize);
Input:
int handle Handle to the IOM
int dmapid Identifier of the DMAP
int dev ID of the device where the channeldacated
int bufferSize Number of elements in rawBuffer

unsigned short*rawBuffer  The buffer containing they data to write to the
device.

Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ BAD DEVN there is no device with the specifiegmber
DQ_SUCCESS command processed successfully
Description:
Write 16 bits wide raw data to the specified device
Note:
The data written will be actually transferredhe tdevice on the next call to
DgRtDmapRfresh().

This function should only be used with deviced tfenerate 16bits wide digital
data such as the AO-3xx series.

| DgRtDmapWriteRawData32

Syntax:

int DgRtDmapWriteRawData32(int handle, int dmapid, int
dev, unsigned int* rawBuffer, int bufferSize);
Input:

int handle Handle to the IOM

int dmapid Identifier of the DMAP
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int dev ID of the device where the channeldecated

int bufferSize Number of elements in rawBuffer

unsigned int* rawBuffer The buffer containing tfesv data to write to the
device.

Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ BAD DEVN there is no device with the specifiegmber
DQ_SUCCESS command processed successfully
Description:
Write raw data to the specified device as 32 bitisgers.
Note:
The data written will be actually transferredhe tdevice on the next call to
DgRtDmapRfresh().

This function should only be used with devices #dwuire 32 bits wide digital
data such as the DIO-4xx series.

m DgRtDmapStart

Syntax:
int DgRtDmapStart(int handle, int dmapid);
Input:
int handle Handle to the IOM
int dmapid Identifier of the DMAP
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ_SUCCESS command processed successfully
Description:

Start operations, the cube will update its interepkesentation of the map at the
rate specified in DgRtDmaplnit.

n DgRtDmapStop

Syntax:
int DgRtDmapStop(int handle, int dmapid);
Input:
int handle Handle to the IOM
int dmapid Identifier of the DMAP
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ_SUCCESS command processed successfully
Description:
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Stop operations, the cube will stop updating iterimal representation of the data
map

o DgRtDmapRefresh

Syntax:

int DgRtDmapRefresh(int handle, int dmapid);
Input:

int handle Handle to the IOM

int dmapid Identifier of the DMAP
Return:

DQ_ILLEGAL_HANDLE invalid IOM handle

DQ_SUCCESS command processed successfully
Description:

Refresh the host's version of the map by downlaathe IOM's map.
Note:

The IOM automatically refresh its version of tregalmap at the rate specified in
DgRtDmaplnit(). This function needs to be calledig#ically (a real-time OS might be
necessary) to synchronize the host and IOM datamap

p DgRtDmapClose

Syntax:
int DgRtDmapClose(int handle, int dmapid);
Input:
int handle Handle to the IOM
int dmapid Identifier of the DMAP
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ_SUCCESS command processed successfully
Description:

Free all resources allocated by the DMAP operatiothe specified IOM.
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Appendix B Event API
a DgEmbConfigureEvent

Syntax:
int DgEmbConfigureEvent(int handle, DQ_EMBEDDED_EVE NT
event, unsigned int param);
Input:
int handle Handle to the IOM
DQ_EMBEDDED_EVENT event Event to configure.
unsigned int param Event specific parameter
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ_SUCCESS command processed successfully
Description:

Configure hardware to notify the specified event.
Possible events are:

DgEmbEventSyncin: Digital edge at the syncin @mor, set param to 0
for rising edge or 1 for falling edge.
DgEmbEventTimer: Timer event, set param to dddirequency.

b DgEmbWaitForEvent

Syntax:
int DgEmbWaitForEvent(int handle, int timeout,
DQ_EMBEDDED_EVENT *event);

Input:
int handle Handle to the IOM
int timeout Timeout in milliseconds
DQ_EMBEDDED_ EVENT event Received event.
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ_SUCCESS command processed successfully
Description:

Wait for any configured event to occur. If no evlbappens before the timeout
expiration the function returns the event “DgEmbiifémeout”.

¢ DgEmbCancelEvent

B-1
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Syntax:
Y int DgEmbCancelEvent(int handle, DQ_EMBEDDED_EVENT
event);
Input:
int handle Handle to the IOM
DQ_EMBEDDED_EVENT event Eventto cancel
Return:
DQ_ILLEGAL_HANDLE invalid IOM handle
DQ_SUCCESS command processed successfully
Description:

Cancel specified event.
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Appendix C Using Eclipse IDE to program the UEIPAC

a Download and Install Eclipse
There are several ways to install Eclipse with supfor C/C++ programming.

If you are already using Eclipse (for java programgrfor example) you can keep your
existing Eclipse and just install the additionalgsins CDT (C/C++ developer tools) and
TM (Target management).

Otherwise, download th&clipse IDE for C/C++ developerspackage available at
http://www.eclipse.org/downloads

Unzip the package in a folder of your choice (fvample “c:\eclipse\” under Windows
or “/opt/eclipse” under Linux) and run the prograniipse.exdo start Eclipse

b Set-up preferences

Edit Eclipse preferences to add the path to thevoytpols (such as make) and the
UEIPAC cross-compiler.

Select the menu optioWindow/Preferencesthen click onC/C++/Build/Environment.
Add a variable namedATH with value set to the cygwin bin directory and posverpc-
604-linux-gnu/bin directory.

For examplec:\cygwin\bin;c:\cygwin\home\fred\uei\ueipac-2.6.qQowerpc-604-linux-
gnu/bin

Add a variable namedEIPACROOT with value set to the UEIPAC SDK install
directory.

For examplec:\cygwin\home\fred\uei\ueipac-2.6.0
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= Preferences l | B
type filter text Environment demlif -
General - [
C/C++ | ¥ Envirenment variables to set
A
PRFaahes 1 Variable Value

Autotools = ;

Build i CYGWIN nodosfilewarning
Build Variables PATH choygwinibin Choygwinheme\frederic\uei\ueipac-2.4.3\powerpc-604
Console = UEIPACROOT Choygwinthomelfrederic\ueiueipac-24.3
Envirenment
Logging
Make Targets (@ Append variables to native environment
Makefile Editar () Replace native environment with specified one
Settings

Code Analysis

s _CHHTrT Shila _I . 4 i }
=
L.,?} [ QK J I Cancel
L —

¢ Open and Build examples
Select the menu optidfile/New/Makefile Project with Existing Code
Select the project typdakefile Project/Empty Project

Type a project name

Browse to the location of the example you wishuddo(examples are located <Cygwin
directory>\home\<your user name>\ueilueipac-2.6IKABAQLIb_Samples).
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.
= Import Existing Code e

Import Existing Code

Create a new Makefile project from existing code in that same directory

Project Mame

SampleDMAP

Existing Code Location
C\eygwin\home\frederic\ueiueipac-2.4.3\sdk\DAQLib_Samples\SampleDh | Browse..

Languages

| RIC MC++

Toolchain for Indexer Settings

“none:
Cygwin GCC

GMU Autotools Toolchain
Linux GCC

@ Finish | [ Cancel |

Click Finish to create the project

Select the menRBroject/Build Project to build the example.
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= <C/C++> - UEIPAC examples/Sample566_scheduler/Sample366_schedulenc - Ecﬁp;é':'-
File Edit Source Refactor DMavigate Search Project Run Window Help
. = = S |
iix o rHr HBrO R @S » B B B C/Cr 35 0ebug |
L_[j Project Explorer 23\ =i |E| SampleS6_scheduler.c &5 =0
B e = -
ooy = “==>| o int main(int argc, char* argv[]) {
=% SampleDiagnostics PONA_PARAMS params = { 8, 1, { @}, 18.8 };
=5 SampleDMAP int ret; -
ﬁb Bitianas int i, j, msgCount = @; U
.'..iI i struct timeval tvl, tv2;
e Includes double duration;
[€] SampleDMAP.c int hde;
%5 SampleDMAP - [ppc/be] uint32 datarx[186];
&4 SampleDMAP.o - [ppc/be] uint32 sched cmd[256] = {8};
| i e uint32 sched_data[256] = {@};
Bremotesptams T “O||[] ez sched from - o -
& 3-4 | | =] | /Q = 4 m | [3
Ef Lacal || Problems I&:i Tasksjﬁmiggi _ & Properties | W Debug| 4" Search | =i
UEIPAC ! - ) b ; = 7 oE =
A ; CDT Global Build Console 34 | RGN * B -~
EJ Files make all |T|
-+l 1 |
5t My Home powerpc-6@84-linux-gnu-gcc -g -Wall -D_GNU_SOURCE -I Tl
$ Root | "Ci\eygwinhhomehfrederichueilueipac-2.4.3/include™ -c SampleDMAP.c -o SampleDMAP.o
= YEW P P P
B Shell Processes |powerpc-6@4-linux-gnu-gocc -lpowerdna -lpthread -L -
"Ci\eygwinthome\frederichueilueipac-2.4.3/1ib" SampleDMAP.o  -o SampleDMAP =i
% Ssh Shells YEW P P P
& Ssh Terminals +xx% Build Finished *+** =
mé

The indexer will report errors about header fitesain't find.

Here is how to configure discovery options to allin indexer to do its job:
1) Select the menu optidvindows/Preferences
2) SelectC/C++ thenProperty Pages Settings
3) EnableDisplay “Discovery Options” page
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=

= Preferences

type filter text
4 CfC++
Appearance
Autotools
Build
Code Analysis
[+ Code Style
[+ Debug
» Editor
File Types
Indexer

Mew CfC++ Project’
i+ Profiling
I» Property Pages Setti
Task Tags
Template Default Va
Changelog
ol P T

@

m

Language Mapping:

Property Pages Settings x o

These settings will affect behavior of CfC++ property pages

[¥] Show "Manage Configurations..." button

["| Display “Include Files” tab on Paths and Symbols page

m

= Display "Data Hierarchy" tab on Paths and Symbols page
¥ Display "Tool Chain Editor” page
I"| Display "Export Settings” page

[¥] Display "Preprocessor Include Paths" page

[ Display tool option tips of "Tool Settings" tab at fixed location
Save Property Dialog Bounds
1@ Save size only
") Save size and position

i7) Do not save at all =

i fil ] p

J|

Cancel

4) Select the menu optidpProject/Propertiesand find theC/C++ Build/Discovery
Options page.

5) Change the compiler invocation commands to powéfptlinux-gnu-g++ and
powerpc-604-linux-gnu-gcc:
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= Properties for UEIPAC exampl ==
Discovery Options ¥ gl
Resource
Builders
C/C++ Build Configuration: | Default [ Active ] v| ‘ Manage Configurations..,
Build Variables
Discovery Options
Environment : 2
. Discovery profiles scope
Legging
Settings Per Language -
Tool Chain Editor
C/C++ General Tools: Automated discovery of paths and symbels
Project References Cross G++ Compiler L:?_] Autorate discovery of paths and symbols
Refactoring History Cross GCC Compiler [] Report path detection problems
Run/Debug Setti
T::ER:p:Eit:rymgs Discovery profile: Managed Build Systern - per project ']
WikiText Clear discovered entries now: Clear

Discovery profile options

[¥] Enable build output scanner info discovery

Load build output from file

Load
Vanables... |

[¥] Enable generate scanner info command

Compiler invocation command

powerpc-604-linux-gnu-g++
Compiler invocation arguments

-E-P -v -dD "¥{plugin_state_location}/specs.cpp”

(7] Show output in a dedicated console in the Console view (global preference)

| Restore Qefaults| ‘ Apply I

[ QK ] { Cancel |

®

6) Click onApply and the indexer will automatically find all headiérs next time
you build the project.

d Download program to target
Add aRemote System¥iew to your current perspective:

C-6
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-
=B Show View

,.t_'.rpe filter text

[+ = Debug

= Git
= Help

[ = Make
[+ = Mylyn

[= Remote Systerns
18 Remote Monitor
% Remote Scratchpad
B Remote Search
[t Remote Shell
18 Remote System Details
|4 Remote Systems |
G5 Team
A8 Terminals
= Team

m

ﬁ

Cancel

SelectRemote Systemsnd Click onOK.

UEIPAC SDK User Manual

In theRemote Systemsiew, click theDefine a connection to a remote systefyutton
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& Remote System Explorer - HelloDNA/src/HelloDNA.c - Eclipse SD

File Edit Refackor Mavigate Search Project Run Window  Help
BwANEINE RN R S RAU SRR AR
,ﬁﬁRemote Systems &0 T Team =0 E HelloDMa.c 23

¥ @ | & <.=:'=> = i

= E_? Loal |D 4 — : t | ;=========
efing a conmection to remote system
‘a] Local Fike ik Hne
Author

ﬂ- Local Shells -
Wersion

Copyright
Descriptic

#include <=
#include <=
#include "F

& New Connection |:

Select Remote System Type

Any distribution of Lin: =B=

System bype:

|tv|:-e filker text |

[= = General
Ty FTP only
A
El Local
5% 55H only
G- Telnet Only (Experimental)
Unie LMz
B windows

SelectLinux then click onNext.
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& New Connection

Remote Linux System Connection

Define connection infarmation

Patent profile: Fuilleneuvesd

Host name: | 192.168,100,2

Connection name: | LEIPAC

Descripkion: |

‘erify host name

@ [ < Back ” Mext = H

UEIPAC SDK User Manual

Enter the IP address of your UEIPACHsst Nameand pick e&Connection name

Click on Next
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& New Connection

Files

Define subsystern infarmation

Configuration Properties
[ idstore files | Propetty Yalle
[ sshfiles

Available Services

22 FTP File Service
@# FTP Conneckar Service

Ld 3

Description

This configuration allows you to work with Files on local or remote systems using the
FTP pratocol.

6] ’ < Back ” Mext = H Finish H Cancel ]

We will use FTP to transfer files to/from the UEIRASelecftp.files.
SelectFTP Connector Serviceand set the FTPassivesetting tatrue.
Click onNext.

C-10
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& New Connection |:|E

Processes

Define subsystem information

Configuration Properkies

[idstore. processes Property WYalue

rocesses.shell linux
Available Services

£ shell Process Service
t >

Descripkion

This configuration allows you ko work with processes on remoke linux syskems using

any contributed Shell subsysten,

@ [ < Back ][ Mext = H Finish H Cancel ]

We will use a remote shell to control the procesaaging on the UEIPAC.
Selectprocesses.shell.linwand click onNext.
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& New Connection |:I@

Shells

Define subsystem infarmation

Configuration Propetties

[ dstore.shells Property Yalue

ssh.shells

Awailable Services

7 55H shell Service

55H Connechar Service

S
| w

Diescripkion

S5H Conneckar Service Descripkion

@ et = [ Einish H Cancel

We will use SSH as remote shell to control the UXIP
Selectssh.shellsand click on “Finish”.

The UEIPAC will now appear in tiRemote Systempane on the left.

Let’s test the connection by navigating files oa BEIPAC file system. Click on
UEIPAC/Files/Root:
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& Enter Password

Swskem bvpe: Linux

Hosk name:

User ID:

Fassward;

192,165.100.2

X

|rDDt

|****

Save user ID

l [ Cancel

Enter “root” adUser ID andPassword

UEIPAC SDK User Manual

C-13



United
Electronic

V Industries

The High-Performance Alternative

& CIC++ - Sample201/Sample201.c - Eclipse Pl

Mavigate: Search Bun  Projeck %

s

=3 =

| & 2

|
[=I+ =i Local

=¥ UErPaC

i
E=
~

T
E.

+

1

B~

o

My Horme

File Edit Refackor

7 R -l

i.'*_:'! "En Local Files
% Local shells

Rook

=

£
[+

|-_|:. Project Explorer &3

| = 1% Sampleznl
B ! Includes
e @ Samplez0l.c
| & Makefile
|= samplez0l

48 Remate Systems EEII

Ei

bin
dew
etc
harne
lib
lost+Found
proc
shin
Sys
trnp
st
war
KA

|

S

- !é? - ‘:‘.‘fi -
i
E] Samplez0l,
¥ |2l #inclua
—i
int =to
= // Hand
Y roid ha
=)
o | sto
=
| H
A
il ====
Ak
int mai
PDM
int
int
uin
%

E',_- Problems | 4
FTP log: 192, 16
OO

200 MNOOP ¢

NOOP
200 MoOoP o

NP
£00 NooP «

UEIPAC SDK User Manual

SelectUEIPAC/Shell Process/All Processe® view the processes running on the

UEIPAC
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& CIC++ - Sample201/Sample201.c - Eclipse Platform

: [ Project Explarer 57

&

| 2 &5 Samplez01
B e Includes
& @ Samplez0l.c
o Lig Makefile
i = samplezol
- [ah samplez01.0

| 48 Remote Systems 17

4 &)

| = E Local
[+ ‘E'n Local Files
i t} Local shells

4
3 B

=

=l

(=8

Files

Shell Processes

}—:C' all Processes
g it

d@ gatekeeper /0

g2 pdflush

gl pdflush

{»f@ kswapdd

g kthreadd

£ (5@ ain/0

d@ nfsind

gl ksoftirgdin

d@ evients i

{fg khelper

gl kblockd)io

{»@ sdcard

ﬁ@ hid_compat

£ (5@ rpeiod 0

e d@ inetd

Q@ <h

g khubd

{é@ dropbear

O

¥l
-

[#- 5 My Processes

e

File Edit Refackor Mavigate: Search Run Project  \Window  Hi
it o @ e -G
Sl P B

W

= 0| [g] samplezoi.c &2

o 7|2 #include "Pare
int =stop:;
A4 Handler for
roid handler (i
i
| stop = 1:
= I
& |
r || I ——
i dEd
int main(int =
PDNA PARAY
int hdld =
int i, ret
uintle dat
double fds
struct tin
double dur
uintiz2 olk
DORETCLE
float actu
¢ s a R
Eﬁ_ Problems | v,:'_; Tasks | |
Mo consoles to display at th
A

Connection; LEIP&C - Hosk name: 192,165, 100.2

UEIPAC SDK User Manual
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Righ-click onUEIPAC/Ssh Terminals and selecLaunch Terminal to open a remote
shell session on the UEIPAC

_ |
& CIC++ - Sample201/Sample201.c - Eclipse Platform l-_“EHS__(J
File Edit Refactor Mawvigate Search Run  Project Window Help
oS B g e E G- S %0 QMO Fc O "
: RERE 5 v S [ebg VS Reposito, .
I-—I’j Project Explarer 52 N = 0| [€ samplez0l.c 52 | & Makefile = O B2 outin 52~ @ mMake | T O
B % o 7 2 #include "ParseParams.h" 5 '_ L8 e ¥
| 2 =5 sample201 ~ <8 stdin.h »
e Includes 1 : = ol signalh
® [ Samplez0t.c int =Lon; il schedh
I T MalaFila 2| s Bl netinetfin.h
6 | Handler for SIGINT 5
| 48 remote Systems 53 e ! i : ol unistd.h
- | roid handler (int =ig) - | Jtime.h
i - B : B sysftime.
S 2 E <l FDNah
& E’ Local stop = L: ol ParseParams.h
- :li? Local Files H = -~ @ stop vink —|
: L Local Shells | = -« @  handler{int) ; void
=¥ LEFacC = | & L G e, Y
=% _'j'es [£{ Problems | ¥ Tasks | El Console | = Properties B Terminals &2 7
[ 5 My Home = — ! ! i |
- B3 roat 8 UEIPAC 52
Ly
# &f shell Processes
LA BusyBox v1.13. -04- 150 uilt-in she as
i E}SShShB"S Busvh 1,13.3 (2009-04-29 09:50:55 EDT) built—in shell (ash)
=) -_'\,._'JS§h Terminals Enter 'help' for a list of built-in cowmmands.
8 uEpac
~ # cd Stmp/
Srwp # . /Samplez0l
Fer

e Execute program
Select thdRun>Show Run Dialog...menu option to open the Run dialog box.

Select theC/C++ Remote Applicationoption and press tHgew button to create a new
remote launch configuration:
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= Run Configurations

Create, manage. and run configurations ;5

GEx[E

i
W
4

EYEE

[E] C/C++ Local App =~

[E] C/C++ Remote Al |
] Sample201
[©] Sample207

& Eclipse Applicatio

4 Java Applet

I3 Java Application |~

Ju JUnit

Ji JUnit Plug-in Test

Z_. Jython run

22 Jython unittest

4% 05Gi Framework

g; Python Coverage

& Python Run i
< 1 | &

|| Mame: Sample?_t]?l

El Main~ 0= Arguments | 35 Debugger | B Source| 5] Commen

| Connection: [UE[F‘AC v| [ MNew... | | Properties... |

. Project:

: SampIeZU? Browse... |
| C/C++ Application:

I CACygwinthome\fredericiueiiueipac-2.0.00sdk\DAGLIE | Search Project...” Browse... |

Remote Absolute File Path for C/C++ Application:

ftmp/Sample207 Browse...

| [7] Skip download te target path.,

Revert

Enter a name for this new launch configuration.

Set the Connection IdEIPAC previously defined.

Verify that the project is set properly or pr&swse... to select the right project.
Verify that theC/C++ Application is set to the binary built from your project.

Set theRemote Absolute File Patlhto the path of the executable on the remote target

PressRun to download the binary to the UEIPAC and execut¥ou will see the result
in the Console:
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= C/C++ - Sample207/Sample207.c - Eclipse SDK = |iE]
File _Edit Refat_:gor ﬂ_avigate_ S_egrch E_un Project ﬂ'r_ndow Help
CrEE R BrE8-E-@r G- H-0-Q- [T ]§ e
SC 7~ B if YR veay S
| [£ Project Bxplorer 82 = O || [€ sample207.c 22 = O[3 outh &2 @ Mak | = 3|
BgleY| 2 @BV e T
5 Sample201 C - (i, Al stdioh =
= £ B nle207.c . H
== Sample207 e - SEmRaEs B signalh |E|
[ Includes i DESCRISTION B schedh |
F¥ Lol l 1w
[€] Sarnple207.c B netinet/in.h
| i m i
L@ Makefrle Test AI-207 specific comm: £ unistd.h
|Z| Sample207 - M sysftimeh *
it} Sample207.0 | | —T— b || 4 | m | »
IE',_- ProblemsgléTasks!__E__m!g_,gi_ ﬁ Properties | i
{<terminated> Sample207 [C/C++ Remote Applica | 3¢ % | 5 ;ﬂ—g| =% B~ 4~
———————————————— = E | 0: chl bdata 310c7e3f fdata -7.534247V - il
4 Remote Systems 22 0: ch? bdata 310£825d fdata 7.546225V 5
&£ & | | E| % ¥ || 0: ch3 bdata 310c7e31 fdata -7.535315V =
B Loca 0: ch4 bdata 310£8255 fdata 7.545614V II
3 ‘ED Local Files 0: chb bdata 310cTe2f fdata -7.535467V
" 0: ché bdata 310£8255 fdata 7.545614V
% Local Shells
0: ch7 bdata 310c7e36 fdata -7.534933V
a2 /¥ UEIPAC
by Files 1: ch0 bdata 310£824c fdata 7.544928V
b B Shell Processes 1: chl bdata 310c7e3e fdata —7.534323V
Er Ssh Shells 1: ch2? bdata 310£825d fdata 7.346225V
P Ssh Terminals 1: ch3 bdata 310cTe3f fdata -7.535467V
| 1: cn4 bdata 310f825a fdata 7.545996V -
£ ]

f Debugging your program on the UEIPAC

The UEIPAC examples are already compiled with debtgymation. Make sure that
your program does too (add the optianto the compiler flags).

Select thdRun>Show Debug Dialog.. menu option to open the Debug dialog box.
Select theC/C++ Remote Application/Sample20Xreviously created.

In theDebuggertab selGDB debuggerto powerpc-604-linux-gnu-gdb
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= Debug Configurations g
Create. manage. and run configurations
e E - S SR
I__' = % | =l 5 Mame:  Sarnple207
type filter text — = - — -
E| Main | (9= Arguments !‘f;:.*»l}ebug il T:yr Source | £l Common
[E] C/C++ Attach to Loc = L =
[E] C/C++ Local Applica Debugger: |remote gdb/mi '] F
[E] C/C++ Postmortern
C/C++ Remote Appl []Stop on startup at: main !
©] Sample201
E Sample207 Debugger Options
@ Eclipse Application Main |5hqred Libraries | Gdbserver S_etting.s| = i
B4 Java Applet
(3] Java Application GDE debugger: powerpc—ﬁ(ﬂ—[inux—gnu—k;db Browse..,
Ju JUnit
JU JUnit Plug-in Test GDB command file:  .gdbinit
é" Jython run (Warning: Some commands in this file may interfere with the startup operation of
?_.’,; Jython unittest the debugger, for example "run”.) b
I & 0SGi Framework
Protocol: Default -
;, Python Run
g;.“ Python unittest
| @_, Remote Java Applice e
o —— ’ | Apply | [ Revert ]
Filter ratched 17 of 17 items
@ [ Debug J [ Close ‘
= J

Click onDebugto download the program to the UEIPAC and stabudeging it.

Eclipse will suggest that you switch to thebug perspectiveclick onYes
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= Confirm Perspective Switch [ﬂj

'Ié' This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging, It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want to open this perspective now?

[ Rermember ry decision

| ——

The debugger will pause the program executioneabéginning of main().

Set a breakpoint on a line in main() (Right-clicktbe line and seledtoggle
breakpoint) then pres§&8 to resume execution.

The debugger will pause the program again at tleevihere the breakpoint was set.
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2 Debug - Sample207/Sample207.c - Eclipse SDK =] E
e Edit Refocior Nevigste Seach Fun Project Window Help
Refd =1N -0~ @Se v~ [ (35 Debug | B </C++
%i'éiv" G - %‘]JEWB
%5 Debug 2N 3 = (6= Variables 32 B Breakpo’mts\i it Registersli B Mudures] =g;
% b e B 2ReS|lexT i =N
&2 gdbserver debugger (5!12.’09.:119 PM) (Suspended) » || Mame Value =
o l‘rread [1] (Suspended) |: 42 argc 1 u
N = 1 main() Yhome\frederic\ueiueipac-2.0.0%sdk\DAC ™ | i e flvhfr00aad o
g Remote Shell 1l 1] | b
o1 powerpc-604-linux-gnu-gdb (5/12/09 4:49 PM) w2 @
Cil| I | + 4 b
£ Sample20T.c £3 . & Makefile | = O [ 82 outline 52 _ =0
- [ laz ‘& ‘Qs (il
DgInitDAQLIb () ; A stdic.h -
Al signalh
ParzeParameters{argc, argv, &params); J':‘ g
E &l schedh
4 | 1 T
signal (SIGINT, handler): ol netinet/inh E
4 unistd.h
// open communication with IOM ’ A sysftimeh
if ((ret = DgOpenIOM("127.0.0.1", DQ UDP DAQ PORT, TIMECUT DE = PDNAhR
printf ("Exrror %d In Initializing Communication with IOM\n =1 ParseParams.h

retorn ret: v
o it |

# TIMEOUT_DELAY
’ & ctop:int %

&l console 2 _@Tasks\i = Problems]c Executables| [J Memorﬂ X 5 | S Eﬁl R |_.5|| # B> =0|

Sample207 [C/C++ Remote Application] powerpc-604-linux-gnu-gdb (5/12/03 4:43 PM)

f1ib/ld.=s0.1: Mo such file or directory.

Stopped due to shared library event

Ho symboel "Communication® in current context. i |

: 0 | Writable | St Tt | 6011

You can now execute the program step by step mgetise key$5 andF6

More information about debugging programs is awddlan Eclipse’s online help. Select
the menu optiomelp/Help content
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| = Help - Eclipse SDK v =|E

Search: | | Search scope: All topics

G¢ @B % 0 Gl el &0
E@Wﬁrkbench User Gui * || C/C++ Development User Guide > Getting Started =
B Java development us . .
=€ ptiorm Pug-inDev| || D€DUQGQing a project
* JDT Plug-in Developt
me Plug-in Development The debugger lets you control the execution of your program by

=0 D nt setting breakpoints, suspending executed programs, stepping
fss Davlogmes through your code, and examining the contents of variables.

m

m

B Before you begin
El [ Getting Started

To debug a project:
B Preparing the V

Ei Creating a simg 1. Click Run * Debug.
El Creating a proj The Debug window opens.
El Importing an e 2. Double-click C++ Local Application.
B Building a proje 3. Inthe Name field, type Hello Weorld. _
B : You can now select this debug launch configuration by
B : name the next time that you debug this project.
- Importing C/C- 4. Inthe Project box, type hello.exe.

& [ Concepts 5. Click Debug.

B [ Tasks - You will now see the debug perspective with the hello_exe

7| P—T— = application window open. The C/C++ editor repositions in
e thn aorcmoetion
B &8 [ % [ @ |« | »

httpe//127.0.01:51395/ help/topic/org.eclipse.cdt.doc.user/getting_started/cdt w_debug.hi
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Appendix D Booting from NFS

a Configure shared RFS on host PC
1. Install an NFS server on your Linux machine
2. Un-tar the rfs.tgz file that comes on the UEIPAC-RDM
3. Share the rfs directory (usually done by addingiatny in the/etc/exports file)
/etc/exportsfile should look like this:

/home/frederic/lUEIPAC/rfs

192.168.100.0/255.255.255.0(rw,sync,no_subtree_chec k,no_root_squa

sh)
4. Remove the filefsetc/rc.d/S1Onetwork (kernel does the network configuration
while booting and overwriting it will kill the NFSession)
Create the directomfs/etc/mnt (used to mount the sd card later)
Edit the filerfdetc/fstab and change the mount point fdev/sdcardl to /mnt
rfd/etc/fstab should look like this:

oo

/dev/sdcardl /mnt ext2 defaults,noatime 1 1
none /proc proc defaults 0 0

none /sys sysfs defaults 0 0

none /dev/pts devpts defaults 0 0

This will make the sd card accessible undat when the UEIPAC boots over
NFS

b Configure Uboot
1. Power-up the UEIPAC and press a key to enter U-Boot

2. Type the following commands:
setenv gateway <your gateway ip address>
setenv netmask <your netmask>
setenv consoledev ttyPSCO
setenv baudrate 57600
setenv netdev ethQ
setenv rootpath <The remote path where rfs is locat ed on your
host PC>
run nfsargs
run addip
setenv bootargs ${bootargs} console=${consoledev}$ {baudrate}
saveenv
printenv

3. Verify that yourbootargs variable looks like this:
bootargs=root=/dev/nfs rw
nfsroot=192.168.100.1:/home/frederic/UEIPAC/rfs
console=ttyPSC0,57600
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ip=192.168.100.2:192.168.100.1::255.255.255.0::eth0 :off panic=1

4. Reset the UEIPAC which will now find its root figgystem on the NFS share
reset
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Appendix E Building the Linux kernel

Note that you can only build the UEIPAC Linux kdroa a PC running Linux connected
to the internet.
Make sure that you have the following tools ingtai|

o it
* make
* patch

» UBoot mkimage
Use the package manager of your linux distributcomstall those tools.

For example, use the following commands on Ubuntu:
sudo apt-get install git
sudo apt-get install make
sudo apt-get install patch
sudo apt-get install uboot-mkimage

a Download and patch kernel source
At a command prompt, change the current direclogtEIPAC SDK
directory>/kernel

The UEIPAC kernel includes Xenomai real-time exiemsThe first step is to download
and build Xenomai.

Run thebuild_xenomail.shscript.
./build_xenomai.sh

Then run theyet_kernel.shscript with the optior-cpu set to the CPU of your UEIPAC:

For UEIPAC-300, UEIPAC-600:
Jget_kernel.sh —cpu 5200

For all other UEIPACs:
.Jget_kernel.sh —cpu 834x

This script might take a long time to execute delr@non the speed of your internet
connection.

Once the script is finished, you will find a newaditorylinux-DENX-v2.6.28.5
containing the kernel source with Xenomai and UEIR#atches applied.
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b Configure and build the kernel for UEIPAC-300 and UEIPAC-

600
Change the current directory to the linux sourceaory

1. Configure kernel with default settings:
make ARCH=powerpc CROSS_COMPILE=powerpc-604-linux-g nu-
52xx/ueipac5200_defconfig

2. Customize kernel configuration:
make ARCH=powerpc CROSS_COMPILE=powerpc-604-linux-g nu-
menuconfig

3. Compile the kernel:
make ARCH=powerpc CROSS_COMPILE=powerpc-604-linux-g nu-
culmage.ueipac5200

You can find the build kernel iarch/powerpc/boot/culmage.ueipac5200

¢ Configure and build the kernel for UEIPAC-300-1G, UEIPAC-

600-1G and RACK versions
Change the current directory to the linux sourceaory

1. Configure kernel with default settings:
make ARCH=powerpc CROSS_COMPILE=powerpc-604-linux-g nu-
83xx/ueipac834x_defconfig

2. Customize kernel configuration:
make ARCH=powerpc CROSS_COMPILE=powerpc-604-linux-g nu-
menuconfig

3. Compile the kernel:
make ARCH=powerpc CROSS_COMPILE=powerpc-604-linux-g nu-
culmage.ueipac834x

4. Compile modules:
make ARCH=powerpc CROSS_COMPILE=powerpc-604-linux-g nu-
modules

5. Install modules:
make ARCH=powerpc CROSS_COMPILE=powerpc-604-linux-g nu-
INSTALL_MOD_PATH=<Your module install path>
modules_install
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You can find the built kernel iarch/powerpc/boot/culmage.ueipac834and the
modules in whatever directory you assigned tdN&TALL MOD_PATH variable.
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Appendix F Converting root file system to read only

a Modify RFS on SD card
1. Edit /etc/fstab as follow to mount a ram disk atr/fram disk maximum size is set

to 2MBytes):

/dev/sdcardl / ext3 defaults,noatim e 11
none /proc proc defaults 00
none /sys sysfs defaults 00
none /devipts devpts defaults 00
tmpfs Ivar tmpfs defaults,size=2 M 0O

2. Create a new script /etc/varsetup.sh with the cdrdelow. It setups the folders
needed in /var and maps a few writable foldergngp,//mnt and /home

mkdir /var/tmp

mkdir /var/log

mkdir /var/lib

mkdir /var/lib/misc
mkdir /var/spool
mkdir /var/spool/cron
mkdir /var/spool/cron/crontabs
mkdir /var/run

mkdir /var/lock

mkdir /var/mnt

mkdir /var/home

mount --bind /var/tmp /tmp

mount --bind /var/mnt /mnt
mount --bind /var/home /home

3. Edit /etc/inittab as follow to execute varsetup.sh

# Mount all filesystem listed in /etc/fstab
::sysinit:/bin/mount —a

# Create and mount non-persistent folders
.:sysinit:/etc/varsetup.sh

# Configure local network interface
::sysinit:/sbin/ifconfig 1o 127.0.0.1 up
::sysinit:/sbin/route add -net 127.0.0.0 netmask 25 5.0.0.01lo

# run rc scripts
::sysinit:/etc/rcS

# Start a shell on the console
ttyS0::respawn:-/bin/sh
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# unmount root file system when shutting-down
::shutdown:/binfumount -a -r

4. Create symbolic links to files stored in /etc thaed to be kept writeable.

In —s /var/resolv.conf /etc/resolv.conf
In —s /var/layers.xml /etc/layers.xml

b Configure Uboot
1. Connect the console serial port, power-up the UEIRAd press a key to enter
U-Boot.
2. Type the following commands to load the root fistem read-only:

setenv bootargs console=ttyS0,57600 root=62:1 ro
saveenv
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Appendix G Updating RAM disk image

The UEIPAC software CDROM contains a RAM disk imagamdisk-x.y.zthat you
can upload to flash and boot from on 1G and R UEIRAodels (see section 3.2).

This appendix explains how to modify this imageti your own files (typically your
program and associated configuration files).

This operation can only be done on a Linux worlkstatYou also need to install the
uboot mkimage utility. For example, with Ubuntu ¢éyp

bash$ sudo apt-get install uboot-mkimage

1. Extract compressed RAM disk image from ulmage filee following command
converts the fileilRamdisk-x.y.zto ramdisk.gz

bash$ dd if=uRamdisk-x.y.z bs=64 skip=1 of=ramdisk. gz
21876+1 records in
21876+1 records out

2. Un-compress RAM disk image

bash$ gunzip -v ramdisk.gz
ramdisk.gz:  66.6% -- replaced with ramdisk

3. Mount RAM disk image

bash$ mount -o loop ramdisk /mnt/tmp

Now you can add, remove, or modify files in thet/tmp directory. Once you are done,
you can re-pack the RAM disk into a U-Boot image:

1. Un-mount RAM disk image:
bash$ umount /mnt/tmp
2. Compress RAM disk image

bash$ gzip -v9 ramdisk
ramdisk: 66.6% -- replaced with ramdisk.gz

3. Create new U-Boot image
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bash$ mkimage -T ramdisk -C gzip -n 'UEIPAC RAM dis k'-d
ramdisk.gz new-uRamdisk-x.y.z

Image Name: UEIPAC RAM disk

Created:  Wed Apr 11 17:32:41 2012

Image Type: PowerPC Linux RAMDisk Image (gzip com pressed)
Data Size: 2425561 Bytes = 2368.71 kB = 2.31 MB

Load Address: 0x00000000

Entry Point: 0x00000000
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Appendix H Bonding/Teaming Ethernet ports

Teaming/Bonding describes various methods to coeimultiple network links in
parallel to provide redundancy and/or increase thataighput.

This chapter describes the configuration of a fealérant link between a UEIPAC and a
host PC. Bonding is only possible on UEIPACs eqeidpwith two independent network
ports.

In this mode, only one network adapter (the prim&active. The secondary adapter
takes over as soon as it detects that the pringagtar can't connect to its peer.

UEIPAC

Host PC

« Power-up your UEIPAC and open a serial terminagam

« Tear-down existing network connections

ifconfig ethO down
ifconfig ethl down

« Load bonding kernel module with parameters set to:
o monitor the link to the host PC every 500ms
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o fault tolerance mode

o useethOas primary connection

modprobe bonding arp_ip_target=192.168.103.1 arp_in terval=500
mode=active-backup primary=eth0

« Bring-upbondO connection

ifconfig bond0 up

« AssignethO andethl as slaves tbond0O
ifenslave bondO ethO ethl

« Configure an IP address fbond0

ifconfig bond0 192.168.103.2 netmask 255.255.255.0
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