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What is MX?

A portable beamline control toolkit: BSD, Cygwin, DJGPP, eCos,
HP/UX, Irix, Linux, MacOS X, ONX, RTEMS, Solaris, Tru64, VMS,
VxWorks, Windows.

Written in C, with Python and Tcl interfaces available.
Designed as middleware.
Comes with a set of servers and clients so that it can run standalone.

Has an extensive set of over 440 device drivers (motors, scalers, MCAs,
MCSs, area detectors, ...).

Not tied to one specific network protocol.

MX servers and clients share the same set of drivers.
Servers can act as clients and clients can act as servers.
Easy to interface to other people's drivers.

Easy to embed in other applications and servers.



Recent Changes to MX

* Debian Packages are now available for MX and EPICS Base.
They can be found at:

deb http://fermi.phys.1it.edu/debian/sarge binary/
deb-src http://fermi.phys.iit.edu/debian/sarge source/

We plan to submit these packages for inclusion in the main
Debian distribution.

* MX now runs on 64-bit architectures: tested on Alpha, AMD64,
[tanium, MIPS, PARISC, and SPARC.

* Cross platform threading and synchronization primitives were
added for use in enhanced multi-protocol event support.

* Moving to embedded computers for MX servers.



MX for Physical Sciences Applications
Deep X-ray Lithography

A graphical user interface has been developed by Ken Mclvor
for lithography measurements at MR-CAT (APS Sector 10).

ExposureJ

- Lithography
# center: ijmm
Y center: Wﬁmm

hask length: }85 mm

« Basic Maotion

Start position: mm
End position: mm

Cver-scan by |6.5 mim

Backoff by: [10.0 mm

I mmi's
|48842 £

A
4

hWotor speed:

» Dosage.

« Mumber of scans: | i

r Email notification: |..-.-

@vtext.com

r Monitaor APS status

X Position;
Y Fosition:
Ring current:
Shutter:
Time:

Dose;
Scans;

50,011
147,310
102,36
open
04:08 1 8:40:40
34709/ 4384805
4376048

Moving to end point.

Pause




SERGUI — Macromolecular Crystallography for MX

Jim Fait (U. Georgia) has developed a user interface for
crystallography experiments at SER-CAT (APS Sector 22)
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Sample Alignment with SERGUI

SER-CAT Control Program

File  Setup  Help

Laghook Sample .t_g”e_ct

&lignment Lights
Phi 0.000 1.DY.D-
|
Select Camera ‘
I
100

Top Camera Zootm

@1 Ozx
#utodlign  Save Image  Lights

| Align | | Snap | | On|
-104.030um y: G35 E86UmM 2: ~ZBAT.237um
~ peak | 12660.73 | -8.0 | 5.0 | ]
Wavelengths: Peak Bdge Low High
Wavelength: 0.57928 & 0.57945 & 0.58257 & 0.97177 &

Energy: 12660.73 &V 12658.81 eV 12618.33 eV 12758.60 &V
nly 9T a- -9.86 e- -5.21 e- -3.98 e-

Foon 5.05 e- 3.13 e- 0.47 - 3.67 - :l

L4

[Energy: [12749.999 [Transmission: | 100000 [Ring Current [ 0007 [Beam Status:| on [ [ Searched [C | Searched D [ searched




AVIEX CCD Detector (PCCD-170170)

The PCCD-170170 will be similar in appearance to the PCCD-16080 shown in this picture.

This will be the first commercial
application for MX.

4096 by 4096 pixel CCD detector.

2 by 2 module design with 16 taps and
fiber-optic coupling.

Can be used both as an area detector
and as a streak camera.

High dynamic range: ~30,000

High sensitivity: Single X-ray photon
signal is above the read-noise floor.

Very fast readout.
Can operate in a vacuum.

Supports ROIs to reduce the amount of
data transferred.

First installation will be at SOLEIL.



MX as a CCD Control System

The main components controlled by MX are:
- EPIX PIXCI E4 imaging board controlled via PCI-Express.
- AVIEX CCD detector electronics controlled via Camera Link.

The high-level object seen by application programs is an MX
area_detector record.

The area detector record controls the imaging board through an
MX video input record and the CCD detector electronics through
an MX camera_link record.

The modularity of the design allows one to easily switch imaging
boards or detector electronics without requiring large changes to
the rest of the software.

Network transparency for MX clients is implemented via the MX
network area detector driver.

Both Linux and Windows are supported for the detector computer.
Future plans include support for EPICS and Blu-Ice clients.
SOLEIL plans to write their own Tango-based wrapper for MX.



Near Term Plans

* Finish enhancements of the event and callback system for MX.
(Winter 2006-2007)

* Finish the full implementation of an MX-based Portable Channel
Access Server for EPICS clients.

* Implement an MX-based Blu-Ice Device Hardware Server.

* Implement loadable device drivers and extensions.



Motor Controllers
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Serial ports

Camera Link

DOS COM

DOS Fossil

EPICS RS-232
Linux/Unix tty
Kinetic Systems 3344
MX network RS-232
spec command

TCP socket

VMS RS-232
VxWorks RS-232
Wago 750 serial
Win32 COM

GPIB

EPICS GPIB
Totech Micro488EX
Keithley K500
Linux GPIB

MX network GPIB
NI 488

CAMAC

DSP 6001
ESONE CAMAC

Software emulated CAMAC

USB
libusb

Port 1I/O

DOS port I/O
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MX portio for Linux
VxWorks port I/O

VME 1/0
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RTEMS VME I/O
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MODBUS Serial RTU

Goniostat Tables
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Sample Changers

MX network sample changer
SER-CAT robot

Scans
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Servers

TCP/IP MX servers
Unix domain socket MX servers

Variables

APS topup/time to inject
Blu-Ice variables

EPICS variables

Inline variables

Mathop calc

MX network variables
PMAC variables
Position select calc

spec variables



