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Corrugated Metal Pipe (CMP) is used in a wide variety of transportation and storm 
water management settings around North America. The pipes come in all different 
shapes and sizes for culverts, sewers, gravity drains and the like. CMP is considered 
a flexible conduit to engineers and as such, is reliant on the surrounding soil for the 
majority of its structural 
strength. In other words, 
CMP sitting on a flatbed 
truck can be deflected 
by a human jumping 
on it, however, properly 
surrounded with soil, the 
structure will bear the load 
of a transport trailer.  As 
time goes on, these CMP 
installations need to be 
assessed to allow for proper 
maintenance.  In the past, 
assessments were typically 
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Introducing Galil’s New C Programming Library

This February Galil introduced a new C application program 
interface (API) library.  This library gives programmers access 
to powerful routines to interact with Galil motion controllers 
in a wide variety of application development environments.  
The Galil C Library, or “gclib”, replaces the C++ GalilTools 
Communication Library, or GCL, released in 2007 and is 
recommended for all new software development.

Galil’s motion controllers and PLCs are designed to deploy 
conveniently into applications of all types. While every 
Galil controller features flash program memory which 
when loaded with a user created application program 
allows it to run completely standalone, in most applications 
communication with a general purpose computer is required. 
Examples include machine vision, human interface, data 
collection, coordination with other equipment, analysis and 
display.  The new gclib provides the software functions and 
API (application program interface) which enables a user’s 

program on the host computer to easily interact with the 
motion controller.

The gclib has a number of improvements, as outlined below.

Portable
The gclib improves the portability of previous solutions in 
two important ways. First, the library is C-based, which is 
naturally ideal for C/C++ users. Because C uses “Plain Old 
Data,” any C/C++ compiler can be used to develop Galil 
applications with gclib. C is the most universal programming 
language, allowing the gclib to be imported into languages 
and software environments of all kinds. A partial list of 
environments where gclib can be used includes C/C++, 
C#, VB .net, LabVIEW, and Python. In fact, virtually any 
language or software that has the capability to import a DLL 
can be used with gclib.

In addition to the unbeatable breadth of usage cases, gclib 
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subjective, involving visual appraisals and acoustic assessment 
tests which can be inconclusive. The more conclusive tests 
used to be destructive to the actual pipe wall, which would 
worsen the structural integrity.  

The solution to this problem was developed by Inversa 
Systems in 2009. The company developed the first CAT 
scan for infrastructure, known as Backscatter Computed 
Tomography (BCT), which is used to look through the CMP 
wall without disturbing the pipe or soil to verify if the pipe 
is adequately supported. A BCT scan uses backscattered 
gamma radiation to measure the density of a point in space 
relative to the adjacent points. A relative map of density 
is created, producing a picture of the material within the 
scan field. This provides an accurate, objective, and non-
destructive assessment of the structural integrity of CMP 
and its surrounding soil. With the appropriate structural 
assessment, maintenance decisions are made accordingly, and 
rehabilitation efforts can be done at a fraction of the cost of 
replacing the same asset while avoiding service disruption.

To accomplish this, Inversa Systems uses Galil’s 4-axis DMC-
4040 with internal two-phase drives.  Two axes control two 
linear actuators to complete the scan.  The other two axes 
control two rotation tables, one is the source collimator, and 
the other is a detector array.  These two rotation tables work 
in tandem to provide a scan from both sides of the desired 
area.  The source collimator will focus the scan deeper and 
deeper with each successive pass to provide a complete depth 
analysis of the structure.  

As the collimated beam moves through the CMP and into 
the adjacent soil, it reaches a focal point that the detector 
collimator is aligned to receive as backscatter.  The radiation 
count, after some initial discrimination, is sent to the Galil 
controller.  The DMC-4040 assigns ‘x’ and ‘y’ address 
information based on the angle that the beam is entering the 
material and the distance between source and detector.  The 
combination of count and address information allows for 
generation of a complete real time image of density, including 
the metal pipe and material around the pipe.  Lack of density 
indicates a void space which verifies an unsupported region of 
pipe.

The DMC-4040 presented key features to allow for the 
high-performance and easy implementation and operation 
of the BCT scanner.  The controller uses simple ASCII based 
communication allowing the development of a Windows-
based interface to collect and distribute the data, and the 
integrated LCD screen on the DMC-4040 enhances the 
benefits of on-site troubleshooting.  Lastly, the fast processing 
power of the Accelera controllers allows for multiple processes 
to run effectively in parallel using multi-threading.  

 With Inversa Systems’ pioneering research in 
bringing the diagnostic capability of a medical CAT scan 
to infrastructure and Galil’s high-performance and cost-
effective motion controllers, condition assessment and asset 
management is possible in a setting once deemed impossible 
or impractical. 
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is also portable across operating 
systems. As of the publishing of 
this article, gclib is supported on 
x86 and x64 versions of Microsoft 
Windows 7 and newer, Linux 
Redhat 6 and 7, Linux Ubuntu 
12.04 and 14.04, and Linux Fedora 
21. Current Linux support is x64 
only. Contact softwaresupport@
galil.com for other operating 
systems and architectures.

 Open Source
A large portion of the gclib is open 
source. This allows the user to 
modify many of the function calls 
to suit special requirements. It also 
allows for easy extension by adding 
further function calls.

 Backwards Compatible
An included open source 
implementation of the C++ 
GalilTools Communications 
Library allows for users to upgrade 
to gclib while still maintaining the 
function calls of existing code.

For users with applications developed prior to 2007, Galil 
also offers the “DMC32 Operating System Upgrade” library, 
which is built on gclib. This allows older applications built 
on the DMC32.dll library to be upgraded past Windows XP. 
Contact softwaresupport@galil.com for DMC32OSU.

 Improved Feature Set
The following outlines some of the improvements in the 
library over previous Galil APIs.

•	 Easily access a list all available controllers connected to a 
system.

•	 Listen for controllers without IP addresses and assign IP 
addresses via BOOT-P and DHCP.

•	 Powerful connection options including protocol usage, 
handshaking, asynchronous data stream routing, etc.

•	 Improved control of array uploads and downloads 
including subsets.

•	 Convenience functions that return Integer, Double, or 
trimmed strings.

•	 A blocking “motion complete” call where the “MC” 
function is performed on the computer instead of 
the controller allowing better management of the 

communication channel.

•	 Fine-grained control over program downloading 
including a tiered compression algorithm and code 
insertion.

The Galil C Library was created to streamline application 
development by leveraging the compatibility of the C 
language with Galil’s familiarity with our customers needs. 
Feature enhancements and additional sample code will be 
published as they become available.

Widgets and Microsoft .NET
Included in the Gclib download is a .NET wrapper that 
allows developers using .NET to quickly access all the 
underlying features of the C library. 

Widgets are available as a separate download and can be 
added to the toolbox in .NET.  These graphical tools allow 
for very fast program development and include a wrapper to 
the C library with a slightly reduced feature set.  The widget 
download currently includes a communication tool, terminal 
tool, and information polling and display tool.  These tools 
were used to create the program shown below.

 Comprehensive documentation can be found on Galil’s 
website, http://www.galil.com/sw/pub/all/doc/gclib/html/ 
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With over 750,000 controllers installed 
worldwide, Galil is the leading supplier 
of motion and I/O controllers. Galil’s 
legacy of innovation began in 1983 
with the introduction of the first 
microprocessor-based servo motion 
controller. Today, Galil continues its 
leadership by offering the most powerful, 
cost-effective and easy-to-use controllers 
to accommodate all your motion and 
I/O needs.

Galil offers a broad array of motion 
controllers in a variety of formats: single 
and multi-axis, card-level and box-
level, bus-based and stand-alone. Galil’s 
Ethernet/RS232 and PCI controllers 
are available in an Econo version for 
lowest cost and Accelera version for ultra 
high-speed performance. Plug-in, multi-
axis drives for steppers and servos save 
space, cost and wiring. For intelligent 
I/O control, the RIO Pocket PLC is 
compact, low-cost and packed with 
analog and digital I/O. 

At Galil, we share our expertise with 
our customers. You will find a wealth 
of information on our website at 
http://www.galilmc.com. Here you can 
view any of Galil’s free web-tutorials, 
read an application note or white 
paper, post a question on our bulletin 
board, or download the latest software 
and manuals.
 
Exceptional application support is a 
top priority at Galil. Call Galil today 
at (800) 377-6329 to discuss your 
project with one of our highly-trained 
applications engineers.  n

DMC-41x3 Econo Motion Controller

Galil. We Move the World.
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DMC-40x0 Ethernet/RS232

DMC-18x6 PCI

ACCELERA CONTROLLERS AND DRIVES

DMC-41x3 Ethernet/USB/RS232 

DMC-18x2 PCI

ECONO CONTROLLERS AND DRIVES

SINGLE-AXIS CONTROLLERS AND DRIVES

DMC-30000 Ethernet/RS232 

RIO-47xxx Ethernet/RS232

POCKET PLC I/O CONTROLLER

GalilTools. Servo Tuning and analysis software

GalilSuite. New Version of GalilTools

Frequency Analysis Software. Performs 
Servo Tuning in the frequency domain.

Ladder Interface. Converts Ladder program 
into DMC code for RIO Pocket PLC.

Galil PVT. Software tool for PVT mode of motion.

SOFTWARE TOOLS

FREE Online Support Tools

Application notes, white papers and industry articles
http://www.galil.com/learn/application-notes

Tutorials and videos about servo tuning, motion programming, & motors and drives
http://www.galil.com/learn/online-videos

MotionCode™ Toolkit, step-by-step solutions with downloadable code
http://www.galil.com/learn/sample-dmc-code

MotorSizer™ Tool for quick sizing of stepper and servo motion systems
http://www.galil.com/learn/motorsizer

Interactive bulletin board with knowledge base for fast answers to your questions
http://www.galil.com/forum

Customer stories and videos 
http://www.galil.com/learn/customer-stories

Product catalog with specs and pricing
http://www.galil.com/downloads/product-catalog
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EtherCAT MASTER CONTROLLERS

DMC-50000 Ethernet/RS232 


