
Welcome to the LXI Technical Overview.  This presentation was designed to help 
members and potentially new members identify much of the Technology and effort 
involved in making an Ethernet Device LXI conformant. 

 

This presentation is about 1 hour.  Given so little time, this can only be an overview.  
However, content coverage and pointers to additional information should be more 
than adequate to give you a very good idea of what it takes to achieve LXI 
conformance. 
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.ŜŦƻǊŜ ƎŜǘǘƛƴƎ ƛƴǘƻ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ŀǎǇŜŎǘǎΣ ƭŜǘΩǎ ǊŜǾƛŜǿ ǎƻƳŜ ŦŀŎǘǎ about the LXI 
Consortium. 

 

Every serious test interface makes bold claims about flexibility, scalability and 
performanceτbut only one extends the cost-effective power of LAN. LXI (LAN 
eXtensions for Instrumentation) is the robust system backbone for today and 
tomorrow, and it lets you easily connect the system you need: big or small, local or 
remote.  

 

The top T&M companies have sponsored and developed this technology and have 
developed thousands of products from a diverse set of product families. 

 

The consortium is celebrating its 10th year of the LXI standard, and it is committed to 
the bulleted items above. 
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Ever since 2005, many companies have joined together to provide over 2600 LXI 
products, which includes products for virtually every type of test system.  Just about 
every test and measurement product that was GPIB has added a LAN port and 
implemented the rigorous LXI requirements.  In addition, many card-cage type 
products, including VXI, PXI, and AXIe have added LXI conformance, which gives a 
single LAN cable access to a wide variety of modules for building more compact test 
systems.   
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As indicated in the first slide, this presentation is designed to help project team 

members, testers, managers, etc. to better understand what technologies are 

involved to become LXI conformant.  This is not a detailed presentation,  but 

there is enough detail to bring you up to speed and know where to go for more 

information. 

 

With LXI conformance, it does not matter who built the device, since they all behave 
the same when connected to LAN.  This helps the customer in a big way.   
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CƛǊǎǘΣ ǿŜΩƭƭ ƳŀƪŜ ǎǳǊŜ ȅƻǳ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ōŀǎƛŎǎ ƻŦ [·LΣ ŀƴŘ ǘƘŜƴ ǿŜΩƭƭ ƳƻǾŜ ƛƴǘƻ ŜȄǇƻǎƛƴƎ ǘƘŜ 
various components, definitions, and processes involved.   

 

The image in the upper right represents a collection of LAN equipped instruments.  When 
becoming LXI conformant, those devices act just like a computer when connected to the LAN.  
Once connected, they can be discovered, serve up web pages, and can be programmed.   

 

The Core Functionality is what makes all devices behave the same when connected to LAN.  
In addition, the LXI Standard provides many system-oriented capabilities that range from 
better communication to time awareness.  These Extended Functions are optional, so not 
every LXI device has them.   However, those that have implemented them work predictably 
with each other, according to strict enforcement by the LXI standard. 

 

5ƻƴΩǘ ōŜ Ǉǳǘ ƻŦŦ ōȅ ǘƘŜ ǎŜŜƳƛƴƎƭȅ ŎƻƳǇƭŜȄ ƴŀǘǳǊŜ ƻŦ ōŜŎƻƳƛƴƎ [·L ŎƻƴŦƻǊƳŀƴǘΦ  ¢ƘŜ [·L 
Consortium has spent many years, resources, and funds in helping members to achieve 
conformance.  You will be exposed to those resources in this presentation, such as the 
Conformance Test Suite, LXI Discovery Tool, and the recent addition of the LXI Reference 
Design. The Consortium consists of a lot of knowledge and experience with LAN-based 
instrumentation.  The knowledge and resources can be easily tapped by becoming an LXI 
member. 
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LXI is the standard for LAN equipped instrumentation that helps reduce the time it 
takes to set up, configure, and debug test systems. LXI is an open, accessible standard 
based upon Ethernet that identifies specifications and solutions related to the 
functional test, measurement and data acquisition industries.  

 

The bulleted items are self-explanatory. 
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It is important to recognize the rigor involved in becoming LXI conformant.  Testing is 
performed by certified Test Houses. 

 

The consortium does provide tools to help the vendors get ready for formal testing, 
since they are given the very test suite used by the Test Houses.  It costs about $1000 
to have a Test House certify your instrument through testing.  However, you can also 
attend any one of the multiple LXI plug fests held around the United States, Germany, 
and China.  When attending the plug fest, a Test House is always present to provide 
LXI testing.  In this case, it is free to the LXI members, and they can get face-to-face 
interaction with the tester to discover and understand what aspects of their product 
are not passing. 
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The LXI Standard consist of two general categories.  The LXI Core 2011 (LXI 1.4) 
consists of functionality that is required by all LXI devices.  This dictates how devices 
behave when connected to LAN, how they can be discovered, and how they must 
present LAN configuration status and control. 

 

The Extended Functions cover optional capabilities available to LXI Devices.  If 
implemented, they must conform to the various individual standards, so all products 
using those extended functions behave the same and can properly present that 
interface, status, and operation.  This is a lot of work to implement.  However, the LXI 
Consortium has created an LXI Reference Design to mitigate that complexity.  Items 
highlighted in orange are provided for free to LXI members in the LXI Reference 
Design.  You will note the Extended Functions for LXI HiSLIP, LXI IPv6, LXI Event 
Messaging, and LXI Event Logging are included in Reference Design. 

 

More information on the LXI Reference Design can be found at:  
http://www.lxistandard.org/Resources/Resources.aspx 

 

Also, LXI Core and Extended Function specifications can be found at: 
http://www.lxistandard.org/Specifications/Default.aspx 

 

 

8 



Here are some more details about the LXI Core functionality. 

 

Of critical importance is the ability to connect the LXI device to any LAN subnet and 
acquire status information about the connection ς IP address, hostname, etc.  Once 
connected, the devices can be discovered using tools that understand the protocols 
used in LXI. 

 

If a device cannot be discovered, it may be that the previous user of the device 
manually set its IP address to some value that does not work well in that subnet.  No 
problem.  The LAN Configuration Initialize (LCI ς Rule 2.4.5) is either a button or menu 
item in a front panel display that forces the instrument back to a known state ς 
acquiring an IP address from a DHCP server or obtaining an AutoIP address (or link-
local addressing where the address is only available to the broadcast domain of the 
network segment). 

 

hƴŎŜ ȅƻǳ ƪƴƻǿ ǘƘŜ ŘŜǾƛŎŜΩǎ Lt ŀŘŘǊŜǎǎΣ ȅƻǳ Ŏŀƴ ōǊƛƴƎ ǳǇ ƛǘǎ ǿŜō ǇŀƎŜǎ ŦƻǊ ƳƻǊŜ 
status information and, in most cases, direct control of the device from a web page. 
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As you can see from the variety of images, an LXI device can take many shapes and 
forms.  Some have elaborate displays and some none at all.  Some are card cages with 
many modules that reveal themselves through the LAN interface both 
programmatically and via a web page. 

 

Once connected to the LAN, the instrument can be discovered.  At that point, you 
ƻƴƭȅ ƴŜŜŘ ŀ ǿŜō ōǊƻǿǎŜǊ ǘƻ ǾƛŜǿ ƛǘǎ ƛƴŦƻǊƳŀǘƛƻƴΧ 
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Here are two examples of web pages required by the LXI standard (Generally Section 
9 of standard).  Although vendors can choose colors, fonts, formatting, etc., they 
must provide certain information about the device and a certain level of control ς to 
be able to re-configure network operation and to identify it among many other 
devices on the LAN. 

 

This third feature is referred to as Device Identify.  A menu button is presented on the 
Home page that when pressed, presents some form of blinking LED or message on 
the instrument in question.  This is really helpful, especially if there are many 
instruments in the system with the same front panel look.  Instruments without front 
panel displays make use of the LXI LAN Status indicator to provide LAN Fault, Normal 
Operation, and Device Identify with a multi-color LED (Rule 8.10) 
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