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What is Linux?

• Free version of UNIX

• Combination of
Linux kernel (Linus Torvalds, since 1991)
GNU tools (Richard Stallmann, since 1983)
Application software
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Why use Linux in test applications?

• Cost (licenses, support)

• Threat of software obsolescence
(Aerospace, Defense, Automotive)

• Flexibility/performance
(soft real-time, embedded applications)

• Stability
(process monitoring, life time testing)

• Leverage of existing software and know-how
(research, universities)



Good news…
The industry is moving to PC standard I/O

• The T&M industry is moving to PC standard I/O interfaces, especially
Ethernet (LXI, 2005)
USB (USBTMC, 2002)

• Support for these interfaces is already built into the operating system

• Drivers are therefore available for every
Distribution
Kernel version

• You can use your favorite distribution and kernel version!



LAN Exceptional performance (GbE)
Huge flexibility (protocols)
Stability
Distributed applications
Complex configuration

USB Good performance
No configuration
Stability issues (power, drivers)

+
+

+
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+

+

• System applications
• Distributed applications
• Flexibility

• „Ad hoc“ applications
• Lower cost
(compared to LAN)

Why LAN and USB?



LXI

• LXI = LAN Extensions for Instruments (Ethernet with additional 
protocols and extensions for use in test and measurement)

• The LXI Consortium is a not-for-profit corporation with the goal to 
develop and promote a vendor-independent standard for LAN-based 
instruments

• History

Sep 2004: Agilent and VXI Technology announce their plan to develop the LXI standard.
Sep 2005: Release of specification 1.0. More than 40 member companies.
Aug 2006: Release of specification 1.1. About 50 member companies.
Enhancements coming up next: Autodiscovery, rack integration, IEEE1588 v 2 etc.

• LXI is:
A replacement for GPIB
A flexible and inexpensive alternative to VXI and PXI



Application
(programmatic control)
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LXI uses standard Ethernet protocols
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int MySocket;
MySocket=socket(PF_INET,SOCK_STREAM,0);

struct sockaddr_in MyAddress;
MyAddress.sin_family=PF_INET;
MyAddress.sin_port=htons(5025);
MyAddress.sin_addr.s_addr=inet_addr("169.254.9.80");
connect(MySocket,(struct sockaddr *)&MyAddress,

sizeof(struct sockaddr_in);

send(MySocket,"*IDN?\n",6,0);

char buffer[200];
actual=recv(MySocket,&buffer[0],200,0);
buffer[actual]=0;
printf("Instrument ID: %s\n",buffer);

close(MySocket);

Error checking has been omitted for clarity...

Instrument programming example (TCP)



USBTMC

• USBTMC = USB Test and Measurement Class

• Vendor-independant standard for USB test instruments

• Developed by leading instrument vendors in cooperation with the USB 
Implementers Forum (USB-IF)

• Released in 2002

USB Core

Device Drivers USBTMC

Linux Kernel

Pointer DevicesUSB File System

Application
(programmatic control)

Via device files



Upcoming Linux application notes

AN 1465-27 „Using Linux in Your Test Systems: Linux Basics“
AN 1465-28 „Using Linux to Control LXI Instruments Through VXI-11“
AN 1465-29 „Using Linux to Control LXI Instruments Through TCP“
AN 1465-30 „Using Linux to Control USB Instruments“


