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The PINCER data acquisition interpreter, with associated macro sets for menu (PD) and command line (CLAM) operation, has been in routine use for many years at the SRS. As well as controlling all XRD stations and off-line systems and some “guest” systems from other facility groups, it has also been used at a number of UK Universities and also at the NSLS in Brookhaven.

As new features have been added, it has become more difficult to quickly and reliably extend it to support new instrument control functions on a routine basis. This is particularly true for short-term requirements. A scheme has therefore been developed and exploited over the last 2 years to make use of the National Instruments LabWindows/CVI “external module” support functions from within PINCER.

The “Simple External Acquisition Module” or SEAM interface is the result. It consists of a single PINCER command called “runext” which allows any Windows 32-bit static library, dynamic link library (DLL) or object file to be loaded dynamically by name. A predefined C function is executed to allow commands and data to be processed as if within PINCER itself. This de-couples the new code from PINCER while conforming to a simple and reliable interface. In addition the external module can be written in any programming language as long as it uses the C-callable Windows 32 interface.

In SEAM version 1 commands, data, status and error messages were passed using a string buffer but recently in version 2 this has been extended to include a data array (for reading or writing) and a value specifying the number of values required within the array. Finally a standard has been specified for the high level software commands which are passed from Pincer to invoke the various SEAM functions.

A number of systems have been implemented using the SEAM interface.

The first project to feature the SEAM approach was to provide a quick and reliable means for an external user group to integrate their own sample stage into the 16.4 station data acquisition environment. This consisted of a 3-axis device driven by Galil motors, a type not generally used at Daresbury. The project was complicated further by the need for the motor controller to be accessed via a dedicated PC. The approach adopted was to front-end the PC with a simple server program which would be accessed by a PINCER SEAM client. The client would either respond to its own internal command set (such as instructions to connect to the motor server etc) or would pass any unrecognised strings on to the server as motor control strings. Since the SEAM itself was packaged as a PINCER virtual motor, once operational the whole SEAM client-server system became transparent to the users and indeed to the rest of the DAQ system, appearing and behaving as a native part of the station's DAQ environment. In operation it has proven to be both stable and reliable, with users reporting significant increases in the efficiency of beam time usage.

Another requirement was for operation of a Nonius CAD4 diffractometer on station 16.3 which had been acquired from PX. The control software is complex but was entirely encapsulated in a SEAM static library module built afresh using LabWindows. It has scanned the diffractometer successfully in C25a and is expected to be commissioned on station 7.6

For the new materials station MPW6.2, the Parker 6k Ethernet motors needed to be evaluated prior to purchase for all DC servo and stepper motor control. A LabWindows TCP socket client SEAM was built in a few days in November 1999 to communicate with a motor controller. This then allowed automated soak testing of the controller and subsequent acceptance for use by the project.

The SEAM2 interface has been used to quickly develop an evaluation system based on the Canberra Ethernet AIM/MCA unit as a potential replacement for the now obsolete S100 MCA cards. These are soon to be phased out partly as a result of PC manufacturers beginning to no longer support ISA bus, but also by the need for faster readout times, for example for in situ studies of fast kinetic reactions. The development of this application has allowed us to specify a standard model for all future SEAMS, with a logical instruction set that mirrors the virtual motor approach of PINCER. That is, all SEAMS respond to a standard set of instructions, with second and higher arguments forming the more hardware specific instructions. In keeping with the virtual motor model of PINCER, a SEAM carries information about its own operation and can be interrogated as to its specific command set. Furthermore, since data passing in this SEAM model is standardised, the SEAM programmer is presented with a uniform interface protocol that can be freely interpreted within the SEAM itself in whatever way is necessary. In terms of the functional operation of the AIM/MCA system the SEAM2 approach has allowed us to produce a "programmable" MCA device that offers the experimenter the opportunity, for example, to select multiple regions of interest of varying size, affording savings in both data collection time and storage requirements. 

Finally in under 2 weeks at the start of this year, a “software bus” CORBA client SEAM was built using Microsoft Visual C/C++ in the form of a DLL. The Object Management Group Orb chosen was “Engine Room CORBA” which is free for academic use and has bindings for C, C++ and Java. While still under development, the CORBA client from Pincer demonstrated the transfer of commands and 500 element data arrays to a CORBA server running both locally and on a remote PC.

The SEAM approach to adding often highly complex new functionality has proved a successful one to date with real examples of exploitation. An additional benefit is the ability to build the module in environments other than LabWindows, which may be necessary for the successful integration of 3rd party data acquisition libraries.

