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Overview
CrossControl is a software kit for communication and especially controlling measurement hard-
ware and acquiring data from various high-level data evaluation languages over a computer
network. Its purpose is to help building abstract and easily programmable IDL1 and Matlab2

interfaces for engineers and physicists and hiding the programming and control details of the
hardware at a C server program level. The communicating programs can reside in one com-
puter or on interconnected ones running the same or different different operating systems. The
package is available for Linux and Windows3 NT, 2000, XP.

A modern measurement hardware is usually delivered with a C/C++ language Software De-
velopment Kit (SDK) for programmable control. Building a system of multiple hardware com-
ponents distributed in many computers over a network needs substantial programming skills.
On the other hand engineers and physicists need a flexible interface where procedures can be
easily modified without need to know hardware details.

CrossControl helps this layering of tasks by providing sets of inter-operable communication
routines in IDL, Matlab and C and a network server program, which enables communication
between these interfaces over Internet. Low-level hardware control programs can be written in
C, while control to these hardware server programs is available in IDL/Matlab/C. The server
and client programs can be run on the same or different machines. Connection to multiple
servers from a single client program is also possible.
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Local (left) and remote (right) connection using CrossControl.

The interface between the C, IDL and Matlab routines is implemented as a pair of pipes.
This method ensures access from many languages as only simple file read/write operations are
needed. The CrossControl remote pipe program extends this local connection over a TCP/IP
network without need for any change of the programs. Pipe and machine names and other
parameters can be set using configuration files. The measurement server program and the
remote pipe program can be configured to run automatically and thus implement a network
measurement server.

1IDL is trademark of Research Systems Inc.
2Matlab is a trademark of Mathworks Inc.
3Windows is a trademark of Microsoft Corp.



Package contents
All programs are provided with source code and examples. Communication routines implement
acknowledged, error-free transmission. Both blocking and timeout modes are available.

• C pipe access routines: get string, put string, get data... and test program.

• Matlab pipe access routines and test program.

• IDL pipe access routines and test program.

• Configuration file access routines.

• Remote pipe program.

• Example programs and documentation.

Example
The following code fragment shows an example for communication between C and Matlab using
CrossControl.

// Get command string
error = get_string(pipe1,pipe2,buf);
.
.
.
// Get number of bytes
error = get_string(pipe1,pipe2,buf);
n_of_bytes = atoi(buf);
.
.
.
// Send answer
strcpy(buf,"OK");
error = put_string(pipe1,pipe2,buf);
.
.
.
// Send data
error = put_data(pipe1,pipe2,data_buf);

% Send command to server
comm_error = put_string(pipes,’write_data’);
.
.
.
% Send number of bytes to read
s = i2str(n_of_bytes);
comm_error = put_string(pipes,s);

.

.

.

% Get answer from server  
[answer,comm_error] = get_string(pipes);
.
.
.
% Read data
[data,comm_error] = get_int_data(pipes);

Matlab (client) C (server)

Example program code for reading measurement data from Matlab program.

Performance As an example measured local communication speed is shown in the table below.
The values were measured on an 850 MHz Pentium processor.

System Message round trip delay Data transfer rate
Linux 2.4.18 50 µs 360 Mbyte/s

Windows 2000 100 µs 50 Mbyte/s

Related Data acquisition hardware products from ADIMTECH Kft

CAMTIMER RS-232 controlled camera timing generator and time measurement unit. 4 TTL or
RS-644 (LVDS) outputs each composed of up to 10 individually programmable pulse
sequences. 4 inputs (TTL or RS-644) for time measurements. 8 digital I/O lines
(TTL or RS-644).
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