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Outline of Talk

� Experiments :

• Caveat : Condensed Matter Scatterers 

• Example of typical experiments

� Introduction to SPEC .. Interface and inner workings

� Advantages and Disadvantages
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Condensed Matter Scattering 
Experiments 

� Complicated scattering experiments, using 
difractometers with multiple degrees of freedom.
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Next Generation Instruments
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Every experiment is unique....

� No experiment is identical. Sample is not the only 
thing that changes in a Physics experiment.

� Sample environment.

� In-situ measurements

� Predominantly datasets are either

• Multiple line scans

• 2D CCD images
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Sample environment is key ...

� Complicated sample 
environments.

• Magnetic Field

• Low temperature

• In-situ resistivity

• Electric Field
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Why is this important?

� Sample diagnostics. Magnetic scattering UPd2Al3
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This all leads to ....

� What are the needs of a control software / system?

• Stable

• Command line (CLI) based ....

• Access to beamline motors / counters (EPICS / TACO)

• Hardware level access to interfaces (SERIAL / GPIB)

• Scriptable

• User level virtual motors / counters

• Hackable!
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What is SPEC?

� Spec is a UNIX-based software package for 
instrument control and data acquisition.

� First produced in 1986..

� Built-in code to regulate motor controllers and 
detection electronics using VME, CAMAC, GPIB, 
RS-232, PC-board and ethernet-socket interfaces.

� Talks to EPICS / (TACO / TANGO) for abstracted 
hardware.

� Command Line Based.

� C-like syntax for “macroable” functions.

� Scans etc. are run in user space.
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How does it look?

� Runs on UNIX ... very 1990s 
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Geometry code ...

� SPEC Has “built in” 
geometry calculation 
code.

� Essential for 
diffractometer control!

� Developed for many 
different geometries

• SIXC

• PSI-C

• FOURC

• SURF

11

11Monday, April 19, 2010



Macros in user space. 

� Spec runs all “scans” and macros in user space. 

� Allows for “on-the-fly” different scans

� Allows for complicated “HKL Scans”

� Virtual motors / counters 
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“Virtual” devices

� User space macros allow for 
virtual counters and motors .. 

� Useful for 3-jack tables. 

� Diffractometer angles can be 
formed from multiple motions 
(rotation / translation)

� Providing these in user-space 
allows for easy debugging.

� User-space macros can be 
developed “on the fly” for new 
measurements
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User macros. 

� User macros can be 
used for scripting and 
automatic data 
collection

� Macros can be simple 
command files 
(Thesis advisor 
mode) 

� Complicated macros 
possible due to 
access to hardware / 
motor scaler values
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Data Format
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Data Format Advantages

� Scans are 
formed in a 
single file... 

� Scan “headers” 
form part of an 
electronic 
logbook.

� Easy to imbed 
comments into 
data (stream) file 
for changes in 
beamline. 
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Ease of integration into Electronic 
Logbook....
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Data Analysis on the fly....

� Use a python script to produce 
publication quality plot....
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Control of interfaces

� SPEC gives direct access to instrument control 
interfaces, SERIAL (RS232), GPIB, CAMAC

� Most often it is not necessary to abstract control (eg. 
EPICS)

� Varies from experiment to experiment. 

� User owned sample environments / 
measurements ......

19

19Monday, April 19, 2010



Why is it not possible to abstract?

� No two sample environments are similar! 

• Functionality of devices varies too much.

� Not used as regular equipment.

• User supplied hardware / one-off experiments

� No need to spend time to abstract.....

• Why bother? 

� Usually has to be “hacked”
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Disadvantages of SPEC

� SPEC’s language is very basic.

� Difficult to create macros which are completely type 
checked

� Macros work by substitution

� “umv th hdjk”
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Macro Libraries are Avaliable

� SPEC has a wide 
range of relatively 
debugged macros.

� Virtual Motors / 
Counters

� Sample 
environments.

� Other hardwares....
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SPEC is used in universities

� Because SPEC is 
commercial (?) it is used 
in university laboratories 
for data acq.

� Students arrive trained at 
synchrotrons to use 
SPEC.

� This is invaluable for 
beamline scientists.

� Huge user-base beyond 
the facility.
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Summary

� Advantages

• UNIX Based

• Command Line Based

• Language is C like

• Virtual Motors / Scalars in userspace 

• Talks to Abstracted Hardware 

• Hardware level control of instrument interfaces

• Hackable!!!

• Wide macro base already exists

• User base already exists / training in universities

� Disadvantages

• Language is a bit “basic”

• Little bit too retro ... 
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Software Available

� For SPEC data analysis ... 

• PYSPEC (http://sourceforge.net/projects/pyspec/)
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