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1 Admesy products and drivers

Admesy creates devices which are compatible with standards like the USBTMC class for Test &
Measurement devices. One of the reasons to do so is the choice of drivers for the end user and the
availability of these drivers on multiple platforms.

Currently there are a number of drivers that work with our products. Please note however that Admesy uses
NI-VISA for all supplied applications.

The following list shows driver availability per platform :

Operating system

Driver name

Source

Comment

Windows NI-VISA National Instruments

Windows Libusb Open source

Linux NI-VISA National Instruments

Linux Kernel USBTMC driver Open source Kernel >= 2.6.28
Linux Agilent driver Open source

Linux Libusb Open source

0OSX NI-VISA National Instruments

OSX Libusb Open source

Note that for embedded systems the driver support is processor dependant. NI-VISA should work on Win-CE
but currently the best choice for embedded systems would be Linux with 4 choices of available drivers.
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2 Installation of NI-VISA on Linux

In order to use the Brontes colorimeter, it is necessary to have a correct installation of NI-VISA.

The installation depends on the nikal module, which should be loaded correctly at system initialisation. In
case there are any trouble installing NI-VISA, it's best to search the NI forums since most issues probably
already have been reported.

In short the installation comes down to the following steps :

1) Make sure you have the kernel source or kernel headers installed
(On Fedora 10 it's sufficient to install the kernel-headers package for your kernel)
2) Install NI-VISA
3) if NIKAL fails in the NI-VISA install, try the latest NIKAL version
(happened on Fedora 10, but NIKAL 1.9 worked).
4) Add the Admesy device to the configuration by using the AddUsbRawPermissions.sh script.
5) Install the colorimeter software and start using the colorimeter.

2.1 Fedora 10 (both 32 and 64bit)

Install NI-VISA 4.4:

The linux drivers are provided as iso packages. These can either be burned on CD or directly mounted and
installed. The following describes to mount the package and install it.

$ mkdir /mnt/iso

$ mount -t is09660 NI-VISA-4.4.0.iso /mnt/iso -0 loop
$ cd /mnt/iso

$ /INSTALL

(after installation : $ umount /mnt/iso)

installation starts and should finish. Unfortunately for Fedora 10 NIKAL fails so it was necessary to install an
updated version of NIKAL.

$ mount NIKAL19.iso
$ cd /mnt/iso
$ /INSTALL

After this, the drivers should be installed. It may be necessary to restart the system (although that was wasn't
necessary during our tests).

Please continue with chapter 2 : Adding the Colorimeter to the NI VISA configuration.

2.2 Fedora7 & 8

Please note that the below text is outdated and the installation as mentioned in the previous chapter should
be tested first, also for Fedora 7, 8 and 9. The following text is provided as it was valid with older NI-VISA
and NIKAL versions.

Admesy has tested the installation on Fedora 7 and Fedora 8, which both needed modified nikal.c source.
(remove or comment the line saying “pciDriver->enable_wake = NULL” and it will compile on Fedora 8).
Also, make sure that after you install the kernel source RPM that you prepare the source for use :

rpmbuild -bp --target=$ (uname -m) /usr/src/redhat/SPECS/kernel.spec
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After this, copy the config file of your current kernel to the kernel source directory. For example :
cd /usr/src/redhat/BUILD/kernel-2.6.23/linux-2.6.23.i686/configs/kernel-2.6.23.15-i586.config .config

After this, installation can be continued. When upgrading a kernel, the updateNIdrivers script can be used to
update the NI driver for the new kernel.

After installation of the drivers either reboot the pc or restart the nipal service :
/sbin/service nipal restart

3 Adding the Colorimeter to the NI-VISA configuration.

Using the NI script AddUsbRawPermissions.sh it is possible to add the Brontes colorimeter to your VISA
configuration. The following shows a recoding of this session. Make sure you use the exact same VID's &
PID's. The OxOE92 device is only needed in case you intend to upgrade firmware on your Linux station.

# cd /usr/local/vxipnp/linux/Nlvisa/USB/
# ./AddUsbRawPermissions.sh

NI-VISA : Add Permissions for a Raw USB Device

This Script gives permission to all users to access a specific raw USB device using NI-VISA. Under the
default configuration of most Linux distributions, only the root user can access all of the USB devices.
Running this script is not necessary if NI-VISA will be run only by the 'root' user or if usbfs (formerly known as
usbdevfs) is mounted with the "devmode=0666" option.

"udev" detected.

The Vendor ID (VID) of a USB device is a numeric identifier that

may be up to 4 hexadecimal digits. It is found in the "device

descriptor" of the USB Device. An example is "0xA1B2".

What is the Vendor ID (VID) of the USB Device? 0x1781

The Product ID (PID) of a USB device is a numeric identifier that

may be up to 4 hexadecimal digits. It is found in the "device

descriptor" of the USB Device. An example is "OxA1B2".

What is the Product ID (PID) of the USB Device? 0xOE92

The following USB Device information has been entered:

Vendor ID (VID): "Ox1781"
Product ID (PID): "Ox0E92"

Continue? [Yn] y

If the USB Device is currently plugged in, please unplug and plug
it back in for these changes to take effect.

USB Device successfully added.
# /AddUsbRawPermissions.sh
NI-VISA : Add Permissions for a Raw USB Device

This Script gives permission to all users to access a specific raw USB
device using NI-VISA. Under the default configuration of most Linux
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distributions, only the root user can access all of the USB devices.
Running this script is not necessary if NI-VISA will be run only by
the 'root' user or if usbfs (formerly known as usbdevfs) is mounted
with the "devmode=0666" option.

"udev" detected.

The Vendor ID (VID) of a USB device is a numeric identifier that
may be up to 4 hexadecimal digits. It is found in the "device
descriptor" of the USB Device. An example is "0xA1B2".

What is the Vendor ID (VID) of the USB Device? 0x1781

The Product ID (PID) of a USB device is a numeric identifier that
may be up to 4 hexadecimal digits. It is found in the "device
descriptor" of the USB Device. An example is "0xA1B2".

What is the Product ID (PID) of the USB Device? 0xOE93

The following USB Device information has been entered:

Vendor ID (VID): "Ox1781"
Product ID (PID): "OxOE93"

Continue? [Yn] y

If the USB Device is currently plugged in, please unplug and plug
it back in for these changes to take effect.

USB Device successfully added.

Restart the PC.

After this, the device should show up in the VISA interactive control dialog :

¥ National Instruments > NIVISA >/ B9 priver wizard
TEA

= Office
- > @, Nispy ¥ Read Me
Science & Math —
* . A Remote Server
#. Settings : :
~ - % ~ W VISA Configuration
37 System - :
=& VISA Interactive Control
Bl Utilities
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X ViIsSA Interactive Control -

File Edit Wiew Help

q NATIONAL
\ INSTRUMENTS®

WS4, |-”:'| Soft Frant Panelsl Ml IIIIII B Copyright 1995-2007
£ Wiew By Type  Wiew By Connection
ELT

-6 USED

L ;&p IISED::0x1 781 -0 0E33::00005:: INSTR

Fesources to Find:

[ =
Resource to Open:

| SB0:0:1 781 0x0E93 00005 INSTR

Double click the device to open a connection.
Enter “:*IDN?” to test if the Brontes works.

X uSBO::0x1781::0x0E93::00005::INSTR (Session 0x088BATEQ) e -
vigetattrioute| vivtite | vifead | wiClear | I™ Show &ll W54 Operations
Buffer
(FIDR? =l
=

Feturn Count
™ Asyno I;?

Return Status

IKD
[5E]
abo-y | Write clata to 3 message-hazed bus or dewvice. Execite |
b =H| =

Go to the viRead tab to read back the information from the Brontes :
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X USBO::0x1781::0x0E93::00005::INSTR (Session OxO088BATEOQ) - ||
visetattrioute| viviite | viRead | viciear | ™ Show Al WISA Operations
Count Buffer Wigw mixed A5CIhexadecimal VI
—$— 1024 .Rd.mesp E.¥. Brontes colorimeter __]
=i
Feturn Count
I~ Async £31
Feturn Status
’K D
[GEE
ELLEN Fiead data from a message-bazed bus or device. Execute
R E |

X

If this works than the Brontes is ready for use on your Linux machine.

4 Installing the Linux application.

The installation requires the Labview Runtime Engine to be installed on the target system since part of the

application is made using Labview.

The Linux version of the colorimeter application comes is a tar.gz package. This contains only the

application. The Labview runtime engine and NI-VISA and NIKAL are provided as separate packages.

4.1 Installing the Labview runtime engine.
Files are provided as RPM packages. To install them :

$ rpm -Uvh labview-rte-aal-1.1-1.i386.rpm

$ rpm -Uvh labview82-rte-8.2-1.i386.rpm

4.2 Installing the Colorimeter application.

The software is provided as a tar.gz package. Unpack it in your directory of choice as follows :

$ tar zxfv Admesy_Colorimeter_application_2.0.2_linux.tar.gz
To start the software :

$ cd Admesy_Colorimeter_application_2.0.2_linux
$ ./admesy_colorimeter

The next page shows some screenshots of the actual application.
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AJRC> Admesy Colorimeter Application = (X
File Settings Colorimeter
Averaging 2|5 sEW 2 Apsolute [~ White reference &

% clip  noise
e R |
v : ocy Colour table
; ' [ 7 T ] AN
0.95: Colour Systern : EBUsystern +—— W 58241
X|YlZ Frimairy illuminants (=0 = 11.861
0.90 Fed : 0.6400, 053300 — :
Green : 0.2900, 06000 ® 0.2854
055 Elue : D.I_SDD, 0.0600 T ¥ 0.5954
time ite point : 0.3127,10.3291 BETELEEEE
— k8 0.5597
L G1.42
a -85.62
b 7a.44
L G1.42
u -83.13
W 96 67
L G1.42
C 11215
H 139.76
- C.Temp| B3255
"DWL | 5460 dwl
" Fe 065 =
. CRI Mal .
— lire
— O
0.00 ®
0.00 005 010 045 020 0.25 030 035 040 045 050 055 060 065 070 075 0.80 055 050 0485 1.00
G Adrmesy Colorimeter Application = (X
File Settings Colorimeter
Gajn;) Auta 1 Averaging;) 50 SEW 9 small Ahsolute [~ "White reference ;) DES
clip  noise
' o= |
Sample samples Delay ¢samples ) filter  cut off-freq  Flicker[%] Flicker[dB] detected frequency RS
o vl [+ OFFraN 9 2500 9 i = 9 1] 201852 -16.9497 60745 358572
F00-
B40-
-~ BE0-|
&
£ I
2 670 “ i
= |
8 e, |
£ 660~ |.r‘ 0 Fl Ll
£
E
— G50
G40
830 1 1 1 1 1 1 1 1 1 1 1
a .01 0.02 0.03 0.04 0.05 0.06 0.07 0.05 0.09 0.1 .11
Tirne
FFT
AU
BO0-
S00-
@
3 400
=)
5 300-
200
100-
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a S0 100 150 200 250 300 350 400 450 500 550 B00 E50 700 750 800 850 00 950 1000
frequency
15. February 2009 © Admesy B.V. Version : 1.0.2 Page 11



5 Linux USBTMC kernel driver

As of kernel 2.6.28 an open source USBTMC driver is available. This is currently under test phase and will
be Admesy's preferred driver once all testing has finished. We will at al times support NI-VISA for developers
though.

6 Libusb

People who can't work with NI-VISA, The 2.6.28 or later kernels or the open source Agilent driver can use
libusb, which is open source as well. It can be used on both Windows and Linux (and probably also OSX)
and tests have shown no performance difference compared to the earlier mentioned drivers.

Explanation about libusb is out of scope for this document. Developers interested in this option should
contact Admesy for more information.

7 Using the Agilent open source USBTMC driver.

Agilent provides a GPL licensed USBTMC driver for Linux which also works fine with the Brontes colorimeter.
This driver has been tested successfully on a Fedora 8 x86_64 system and is likely to produce similar results
for embedded Linux applications that can act as a USB host (ARM platform for example).

Please note that the colorimeter appllication requires NI-VISA and does not work with the following
drivers.

7.1 Installing and testing the Agilent USBTMC driver

Agilent provides very good documentation on their open source driver regarding compilation and usage. The
driver compiled without issues on Fedora 8 and the provided scripts also worked out fine.

http://www.home.agilent.com/upload/cmc_upload/All/usbtmc.html

After compiling the driver, it can be loaded using the usbtmc_load. This will also make sure the device nodes
exist.

The driver wil show up all connected devices when calling the following command :

# cat > /dev/usbtmcO

Minor Number Manufacturer Product Serial Number
001 ADMESY Brontes 00011

002 ADMESY Brontes 00005

This shows two Brontes colorimeters attached to the host. Communication with the Brontes having serial
number 00011 has to go via /dev/usbtmc1 and the Brontes using serial number 00005 can be addressed
via /dev/usbtmc2.

Testing the Brontes can be done via the command line in a very simple way :
# echo :*IDN?>/dev/usbtmc1

# cat /dev/usbtmc1
Admesy B.V. Brontes Colorimeter <-- returned ID from Brontes

#echo :meas:xyz>/dev/usbtmc1
# cat /dev/usbtmc1
0.786,0.813,0.730,0,1 <-- returned measurement value from Brontes
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7.2 Writing a small C program to control the Brontes

In order to write a simple command line program that can measure colour using the Brontes, it is necessary
to include the usbtmc.h header and some other system includes.

Writing code for the Brontes is as easy as sending the ASCIl command strings to the brontes via the opened
device file (/dev/usbtmc1 in this case) and reading from the device will give the resulted measured or other
information. Attached below is a simple Brontes test application that sets averaging and gain and measures
XYZ.

Save the example code as “brontes_test.c” and compile using :

gcc -Wall -O2 brontes_test.c -o brontes_test
When running the example, it should produce an output similar to this :
# ./brontes_test

Number of instruments active: 2

ID: Admesy B.V. Brontes Colorimeter
MANUFACTURER: ADMESY
PRODUCT: Brontes

S/N: 00011

Averaging set to 1000

Gain set to 1

Measure XYZ : 0.761,0.822,0.677,0,1
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#include <unistd.h>
#include <stdio.h>
#include "usbtmc.h"
#include <fcntl.h>
#include <sys/ioctl.h>
#include <errno.h>
#include <string.h>
#include <stdlib.h>

int main ()

{

int myfile;

char buffer[4000];

int actual;

int retval;

int en;

struct usbtmc instrument inst;
struct usbtmc _attribute attr;

myfile=open ("/dev/usbtmcl",O0 RDWR); // Open instrument #1 for reading and
writing
if (myfile==-1) exit(1l);

// Tell the driver we are using read(2), not fread(2)
attr.attribute:USBTMC_ATTRIB_READ_MODE;
attr.value=USBTMC_ ATTRIB VAL READ;
ioctl(myfile,USBTMC_IOCTL_SET_ATTRIBUTE,&attr);

attr.attribute:USBTMC_ATTRIB_NUM_INSTRUMENTS;
ioctl(myfile,USBTMC_IOCTL_GET_ATTRIBUTE,&attr);
printf ("Number of instruments active: %d\n",attr.value);

retval=write (myfile, ":*IDN?\n",7); // Send *IDN? command
if (retval==-1)
{
en=errno;
printf ("Error during write: $s\n",strerror(en));
}
actual=read (myfile,buffer,4000); // Read response
if (actual==-1)
{
en=errno;
printf ("Error during read: %s\n",strerror(en));
printf ("ID: %$s\n",buffer);

else

buffer[actuall=0;
printf ("ID: %$s\n",buffer);
}

// Get info about instrument #1
inst.minor number=1;
if(ioctl(myfile,USBTMCiIOCTLiINSTRUMENTiDATA,&inst)!=—l)
{
printf ("MANUFACTURER: $%$s\n",inst.manufacturer);
printf ("PRODUCT: %$s\n",inst.product);
printf ("S/N: %s\n",inst.serial number) ;
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retval=write (myfile, ":sense:aver 1000\n",17); // Set averaging
if (retval==-1)
{
en=errno;
printf ("Error during write: %s\n",strerror(en));
}
else printf ("Averaging set to 1000\n");

retval=write (myfile, ":sense:gain 1\n",14); // Set gain 1
if (retval==-1)
{
en=errno;
printf ("Error during write: $s\n",strerror(en));
}

else printf ("Gain set to 1\n");

retval=write (myfile, ":meas:xyz\n",10); // Send *IDN? command
if (retval==-1)
{
en=errno;
printf ("Error during write: %$s\n",strerror(en));
}
actual=read (myfile,buffer,4000); // Read response
if (actual==-1)
{
en=errno;
printf ("Error during read: %s\n",strerror (en));
printf ("ID: %$s\n",buffer);

else

buffer[actual]l=0;
printf ("Measure XYZ : %$s\n",buffer);

// Demonstrate timeout handling
actual=read (myfile,buffer,4000); // Provoke timeout
if (actual==-1)
{
en=errno;
printf ("Error during read: %s\n",strerror(en));
printf ("Recover from timeout using ABORT BULK IN\n");
ioctl (myfile, USBTMC IOCTL ABORT BULK IN,O0);
}

close (myfile); // Done using the instrument

return 1;

}
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7.3 Graphical scripting for the Brontes

On Linux it's possible to create software in a variety of software languages. Even shell scripts can make use
of the usbtmc device. There are many tools available on Linux to create C/C++ software, but there are also

tools that help less experienced programmers to create software. One of these tools is Kommander

(http://kommander.kdewebdev.org/ )
Below is a small example made in kommander which allows creating user interfaces in a very easy way and

can use the device file with similar commands as shown earlier for the bash command shell.

> kommander Dialogue Editor - Kommandar (=] (=] (%]
File Edit Tools Layout BEun ‘indow Settings Help ‘
BUES > X0 @mEE T S |

NMEER  EEEEEREEEEEEL ) = - 1= e 0]

: BRal m Erontes colorimeter test ] ]
Properties I |
Property | Walue Il
| name |[ExecButtont |[] - e

ensbled True e .
@ geometry |[ 30, 20, 12... ::—‘::: A
sizePolicy  [Minimum/Mini . .. - Blasdira vy e I |
minimumSize |[ 0. 0 ] D e > Edit Text 12 =] %
maimigleell oYk dan Measure| Widget: |ExecButton1 {ExecButton. =-| [ | Text for:
paletteFo. . . | NN .
polettcris. . [ BI  W eee
paletteBa...| [ Eexecﬁnd i
palctte L] ﬁtatus&iﬁf. set Text(Pexec(cat /dev/usbtmec1))
backgrou. .. [WidgetOrigin OexecEnd
fant hlv-9
cursor Arrow Inzert
mouseTra. . [False ’7 Widget: |Bromtes_colorimeter (EditorDia =-| | File. .. |
focusPolicy |TabFocus =
acceptDrops [False . %
autotlask  |False o || |1 | D|_
text MMeasure HY'Z ~ X
pixmap Stdout | Stderr
accel
toggleButton |False
an False
autoRepeat  |False | |
autoDefault [False %

Welcome to the

Kommander Editor

% Brontes colorirmeter test

[“leasure HY7Z

Measure Yy

easure Lab

92.150,95.356.106.949.0.0

053.133.0.31323,0.32425.0.0

07.926,0.39,-20.73.0.0

2 =

=

X
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