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McStas Introduction

oFlexible, general simulation utility for neutron scattering experiments.

eOriginal design for Monte carlo Simulation of triple axis spectrometers

®00 McStas homepage .
(<« i ) (E;\ (::' ':E;\ (& [ http:/ jwww.mcstas.org/ 77 v ) = ([l hore.h: No such file orQ | o)

Most Visited ¥  Getting Started Latest Headlines http://www.google.... Geekblog » Nyheder http://www.google.... dr.dk » open streami...

*Developed at RIS@ DTU, KU, PST and ILL T E———

McStas

o Mcstas = A neutron ray-trace simulation package $ ’-ll .Q? Risg DTU £2
McStas . .
V 1 O b K N . I & K L .ﬂ_H 1 998 bout Mcstas McStas - A neutron ray-trace simulation package
. " " y I e S e n e a n n ( ) iﬁ?f;‘,‘;’,"foﬁi;éi McStas is a general tool for simulating neutron scattering instruments and experiments. It is actively supported by Rise DTU,

Screenshots NBI KU and |LL.

oCurrently 5 people (2 full time, 3 part), students o= |

The plot shows the intensity of scattered neutrons (red is highest
intensity). The sample is at the center of the sphere with the neutron
beam coming from the left. Clearly seen is the shadowing effect of
the sample causing a lower intensity opposite the beam. Also seen is
the effect of the non-symmetric geometry of the sample, causing
lower intensity directly above and to the side of the sample.

McStas manual

Recent news

Workshops/conferences

P I n t e rn a tl O n a I u S e rS / C O n t rl b u t O rS Developments May 18th, 2009: McStas related slides / posters from ICNS

We have gathered talk and poster material from ICNS 2009 in a special conference page. Work by the McStas team and
close connections have been added.

Report bugs If you feel like contributing your own talk/poster, please send a pdf to Peter Willendrup
. Ccvs
G N U G P L I I Ce n Se We would also like thank those of the ICNS attendees that were in our workshop or came by our posters for interesting
McStas Ubuntu live-dvd discussions.
p April 14th. 2009: Positions open in McXtrace proiect
Done

Project website at o
http://www.mcstas.org mcstas-users@mcstas.org mailinglist
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McStas Introduction

eUsed at all major neutron sources (or instrumentation efforts)
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What is McStas used for?

DMC powderdata
McStas powder d|

eInstrumentation
oVirtual experiments
eData analysis
eTeaching -
(KU 2005-2010)
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Counts in 25 minutes
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Reliability - cross comparisons

*Much effort has gone into this

eHere: simulations vs. exp. at powder diffract. DMC, PSI

eThe bottom line is

e McStas agree very well with other packages (NISP, VitESS, IDEAS, RESTRAX, ...)
e Experimental line shapes are within 5%

e Absolute intensities are within 10-30%

eCommon understanding: McStas is reliable
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P. Willendrup, Risg DTU; Uwe Filges, L. Keller, PSI
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McStas overview
ePortable code (Unix/Linux/Mac/Windoze)

i ¥
i indows*?
‘ ¢ '
h“ - > <

eRan on everything from iPhone to 1000+ node cluster!

o'Component’ files (~100) inserted from library

eSources

e Optics

eSamples

e Monitors

o If needed, write your own comps

oDSL + ISO-C code gen.

SR

10— FA McStas

NOBUGS 8, Gatlinburg TN, 2010 - et o —@)—
oo o FOR SCIENCE

tirsdag den 12. oktober 2010



Code/sim infrastructure layers

eGUI + visualisation

eInstrument file (DSL)

eComponents (includes user contribs)
eRuntime code / libs etc.

e -> (Generated C code
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Under-the-hood / inner workings
eDomain-specific-language (DSL) based on compiler technology (LeX+Yacc)

Code generation

oSimple Instrument language — SO C

eComponent codes realizing beamline parts (including user contribs)

eLibrary of common functions for e.qg.
oI/O
eRandom numbers
ePhysical constants
ePropagation
ePrecession in fields
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Including user contribs

*Well-developed community support
*30-40% of existing and new additions are from users
*No direct refereeing of the code, but these requirements:
oAt least one test-instrument
eMeaningful documentation headers (in-code docs)
eContributions go in dedicated contrib/ section of library

eNatural life-cycle of contrib’s
*Bug-fixes are applied both by contributor and developers
oIf contributor becomes unavailable either:
eMany users of comp: Promote to official components, e.g. in optics/
eFew/no users of comp: Move to obsolete/ until next major release
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Principles \‘?/L

ePrefer minimum intrusion solutions
*(has only proven semi-faulty approach in perl-layer)

oIf someone does it well, rather wrap/interface than re- |mplement
eMaterial structures from CGRAPH / Lazy mcnp |
eInterface with e.g. MCNP

Try to minimize external dependencies (libs etc.) ‘
eBasic number-crunching dependency for McStas is Cl == " =
eAutomated parameter variation reqwres perl -
eGui layer requires perl-Tk
eGraphics layer requires either

*PGPLOT, perl-PGPLOT and PDL
*GNUPLOT
eMatlab mamaa

- L T l McStas
- Vg [JT_E] '
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Development tools

eRevision control: SVN

SUBVERSION

3}.0 trac eTrac bug-tracking etc.

sAuto-generated online-documentation (perl based html from c-codes)

*"Homegrown” website solution:
oFlat html files in tree generates SSI-based "menu structure” (table)

eAutomated build-process for all standard platforms (homegrown)

LI T—— SO McStas
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McStas GUI overview

File Simulation

Status: Done

Monochromator

HNeutron site
Instrument file: h8_test.instr

Simulation results: mcstas.sim

McStas: h8_test.instr

Help (McDoc)
Edit/New Run
Read Plot

(DM = 3.3539)

W Insert  Tools

mcdisplay controls

Desktop Window Help ‘

Feam®|E|08|= O |

Al = 20.60, A2 = 41.20
Ki = 2.662 Angs-1 Ener
Velocity = 1676 m/s, L4
Detector: DO_Source_I=4
0_Source.psd"
Detector: D1_SC1_Out I
8 "D1_Scl_out.psd"
Detector: D2_aAad I=3. 957
Detector: D4d_SC2_ In I=4
4 SC2_TIn.psd"
Detector: DS5_SCZ2_0Out I

"D5_SC2_Out. psd”

File Edit Search Vig
/* end of INITIALIZE *

TRACE

Run simulation h8_test.instr
Instrument source: hd_test.instr

Instrument parameters (D=floating point, I=integer, S=string):
Lambda (D): 2.36

Output to (dir): force

Heutron count: 1000000 _; gravity (BEWARE)  Random seed:

HTML docs

Browse...

PGPLOT

2

hS_test

Detector: D7_SC3_In I= Simulate # steps: 0 Plot results, Format:
_SC3_In.psd"
Detector: D8_SC3_Out_Ii Clustering:  Mone (single CPU) Number of nodes:
D8_SC3_0Out. psd"
Detector: D10_SC4_ In_ I Source
D10_Scd In.psd"
Detector: He3H_I=2.339 [_)qfsoume
Simulation finished. s
mcplot mostas. sim LULHE
mcplot mcstas. sim DO0_Source
Source
DO_Source

Start

/* Source description

radius = 0.10,
dist = 2.7473,

7

/* a flat constant source
COMPOMNENT Source = Source |

TS _TIMOUETS00T —STOTT -+
Moderator ...
Monitor_Optimizer ...
Source_adapt ...

xw = 0.031, yh = 0.054, | Source_div ...

E0 = Ei, -

dE = 0.5) Source_gen ...
AT (0,0,0) ABSOLUTE

Source_Maxwell_3 ...

COMPONENT DO_Source = PSD| Source_Optimizer ...
xamin = -0.015, >max = 0, -
ymin = -0.027, ymax = 0.
=20, ny=20, filename='
AT (0, 0, 0.0001) RELATIVH

Source_simple ...
Virtual_input ...
Virtual_output ...

40'=3 3

/* SC1 collimator.

COMPONENT SC1l = Guide(
wl = 0.031, hl = 0.054,

Line: 107 of 267 total, Column: 30

TOF [ms]

NOBUGS 8, Gatlinburg TN, 2010

Mildly antiquated.... ?
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eMission-critical support provided by C - meaning anyone
can do simulation work, but:

eUser experience, especially installation is essential
»0Old tools are not easy to get working on modern platforms
eSeveral of the tool-layer codes are de-facto unmaintained

eSomething must clearly be done, but in the interim...

//
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Provide ready-to-run solutions

eBinary distributions for reference platforms:

eUbuntu 9.10/10.04 32 and 64 bit deb packages
eUses distro-deb packages only for the tools

eMac OS X Panther -> Snow Leopard
eIncludes binary distributions of support codes
eRequires X11 and Xcode from OS X media, otherwise standard system

/ 'U eWindows XP ... 7 32bit (works on 64 also but is 32 bit...)
L'[J eIncludes binary distribution of support codes
Windows' / eIncludes c-compiler, perl distribution, vrml viewer, ...
eComplete, installation-free runtime environments:
vmware

eUbuntu-based vmware and live-dvd solutions

eSupplementary src tar.gz available with pseudo-automated installation of

tools - buggy
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Future support tool situation

eBasic calc/sim functionality support still provided by C

PROGRAMMING
LANGUAGE

ePython will provide scripting and glue A pgthOﬂ[

oGUI widgets likely wxwidgets or Qt

*Plotting using ¥ matplotlib (also considering g'n’d GNUPLOT hooks)

*High-level support tools provided using e.g. Zenrrovent @)
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Documentation

*As explained, basic use info is available inside comp & instr codes,
extracted by perl to html

100+ page manuals documenting
eMetalanguage
*What is “under the hood”
eExamples of practical use plus advanced features
eAssumptions and algorithms applied in the components
eMore than 70 example instruments

eVarious tutorial and teach yourself solutions are available

eOnly missing type of docs: Devel docs (will be improved)
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McXtrace - since jan 2009 similar in X-rays

® o0

Main Page - McXtraceWiki

(D)

@)
@ ( E ) ( ?\— ) ( ;— ) [ || http://www.mcxtrace.org/index.php?t

itle=Main_Page

N v )e ( ' Google

[

Q)

Most Visited ¥ Getting Started Latest Headlines &

http:/ /www.google....

Geekblog &

Nyheder  http://www.google.... dr.dk > open streami...

McXtrace

»

navigation

| article discussion

edrt

history

@ Log in / create account

= Main Page

= Partners

= Project People
= Project Status
= Vacancies

= Project Goal

= Mailing List

= Links

= SMEXOS talks
= SRI0Y abstracts

search

Main Page

McXtrace

[edit]

McXtrace - Monte Carlo Xray ray-tracing is a joint venture by

e .0

2 | Risg DTU

Funding from NABIIT, DSF ¢ and the above parties.

McStas

Our code will be based on technology from

For information on our progress, please subscribe to our user mailinglist.

mailto:webmaster@mcxtrace.org =3

.

',E,‘ (Search\

toolbox

= What links here
= Related changes
= Upload file

= Special pages

= Printable version
= Permanent link

This page was last modified 13:15, 25 February 20089.

This page has been accessed 2,049 times.

Privacy policy About McXtraceWiki

ol 17 Powered By
(% 1] Mediawiki

Done

&

e Synergy, knowledge transfer, shared infrastructure
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Conclusions

eBasic simulation core/language - Properly designed by computer scientist
*GUI and plotting are perl-hacks (effectively not pre-designed)
e - Start out by a proper design

eTodays problems are essentially in the tool layer, dependencies
o - Keep as few and simple dependencies as possible

eChoose simple and functional (or at least provide a simple solution also)
eDon’t re-implement, rather wrap/link, re-use

eSeveral layers of code is “infinitely” flexible (so far)

eDocumentation and first user impressions are a first priority

eComponent developers / advanced users are important - GPL / openness
made the project what it is
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People

eThe success of the project is also about the people:

ePresent McStas team members

e K Lefmann P Willendrup E Knudsen U Filges

ePast McStas team members

° K Nielsen PO Astrand K Lieutenant P Christiansen
OTU €% ... Ul McStas
)
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Yes it is still working no matter what they
say... &)
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