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Introduction to Flair and basic input

A very basic introduction to perform your first simulation

Beginner online training, Fall 2020



A very short introduction

 Fluka’s story begun a long time ago (1970s)...
...no graphical interfaces, input and output via text file

Inputfile can be very long > 50k lines

Inputfile based on “cards”: .inp file

Each card has 1 name, 6 values (called WHATSs), 1 string (called SDUM)
Two examples of cards (the actual meaning is not relevant here):

BEAMPOS 4750.5 130.0 4866 .5 NEGATIVE
BEAM -0.4 0.2 5.0 1.E-4 1.E-4 ELECTRON
Card name WHAT(1) WHAT(2) WHAT(3) WHAT(4) WHAT(5) WHAT(6) SDUM
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A very short introduction

* In 2006, Flair was born!

Fluka advanced interface

Inputfile creation

Geometry visualization and construction
Simulation execution

Results visualization

File Edit Card [nput View Options Help
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Inp: Exe: Dir: homesbnv/prg/physics/fluka/flair

* Flair acts as an intermediate layer between the user and the inputfile

* It allows a user friendly editing of the Fluka input

- Based on a .flair file and generates the . inp file that is run by Fluka

Flair # Fluka
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 Although strongly linked, they are two different things (.inp # .flair)
* Fluka is a Monte Carlo transport code based on text files
 Flair is a graphical interface to Fluka

» They work together but are different mm

* |t is possible to work with Fluka only using text editors (for expert or old users)
* Flair is not just a graphical interface for text editing

 Flair has a lot of features very useful for expert users

 This entire course will be based on Flair
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Starting Flair and basic nomenclature
“Ribbon tab” or “Program tab”

Dynamic tab

5

e L1 P ™

=& E @ S
Paste %CODYDD NewvOpen~Saver B I U % Document Print Refresh Config 2 Apout | EXit
© vlair A X
Title:
‘Notes \

N\
Ribbon

Status bar

(Fluka: Dir: /home/fluka_user Exe: | !%}
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What’s for each tab?

| 1
- E¥Report
., k@ Updates m
Paste - Copy 0 i Exit
© . Fair A X
Title:
‘Notes J \‘
Build input and geometry Visualize output files and messages
Build geometry and plot results Compile own executable
Fluka: Dir: /home/flfika_user Exe: | | 3
Run and merge results Plot results
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The input as a text file

« Mentioned here just for completeness

TITLE
basic template
* Bet the defaults for precision simulaticns

DEFAULTS PRECISIO

* Define the beam characteristics -

BEAM

* Define the beam pesition ® lnp

BEEAMPOS

GEOBEGIN COMBNAME
U] 0

* Black body

SPH blkbedy 0.0 0.0 0.0 100000.0

* Void sphere

SPH wvoid 0.0 0.0 0.0 10000.0

* Cylindrical target

RCC target 0.0 0.0 0.0 0.0 0.0 10.0 5.0

END

* Black hgle

BLEBODY 5 +blkbody -wvoid

* YVoid around

VOID 5 +void -target

* Target

TARGET 5 +target

END

GEOEND

T e T Y - PP -

ASSIGNMA BLCKHOLE BLEEBODY

ASSIGHMA VACUUM VOID

ASSIGNMA COFFER TARGET

* Set the random number seed

RANDOMIZ 1.0

* Set the number of primary histories to be simulated in the run
START

STOF

-:i-—-  basic.inp

A1l (26,69) (Fluka)

.flair file includes

Info & instructions
for the flair project

This course is based
on the use of flair,
no further mention
of these text files
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# flair project file

Version: 300

Mode: fluka

md5: c8e26fel84526e9282e8555b8fab2455
Input:

TITLE

.flair

fully-working template
#define pointless_define_1 10
#define pointless_define_2
*Set the defaults for precision simulations
DEFAULTS PRECISIO
*Define the beam characteristics
BEAM PROTON 0.8
*Define the beam position
BEAMPOS , 0. 0. -1.
GEOBEGIN COMBNAME
*Black body
SPH blkbody 0.0 0.0 0.0 100000.0
*Void sphere
SPH void 0.0 0.0 0.0 10000.0
*Cylindrical target
RCC target 0.0 0.0 0.0 0.0 0.0 10.0 5.0
END
*Black hole
REGION BLKBODY 5
+blkbody -void
*Void around
REGION VOID S5
+void -target
*Target
REGION TARGET 5
+target
END
GEOEND
Rokivvedavaibians e FavaSasmitesviaeiaFeavaSinaaban GG
ESSIGNHA , BLCKHOLE BLKBODY

ASSIGNMA , VACUUM VOID
ASSIGNMA , COPPER TARGET
USRBIN allpart 10 ALL-PART -21 6. 6. 11. -6. -6. -2. 120. 120. 130.
USRBIN edep 10 ENERGY -22 6. 6. 11. -6. -6. -2. 120. 120. 130.
*Set the random number seed
RANDOMIZ , 1.0
*Set the number of primary histories to be simulated in the run
START , 10000.
STOP
EndInput
Page: Plot
# Run information
Run: <default>
End
Run: test/test
Define: pointless_define_2=10
Start: 1000
StartRun: 1598620157
End
Run: small_prod/small
Define: pointless_define_2=10
Start: 1000
Last: 1




Input tab — 1: general Info
- Standard looking “Windows” tab

= 4 Input : = =
Tty *.: cut _] New~ Fluka v # Preprocessor v J Delete ﬁ Showw it Move Up all* Ad ,_,'1% {;'I}Viewer
|| [ﬁ Load i;z',lmportv ' Material v @Change v [.:J Commentw Goto 3\ h r ;—'] ‘?Editor
Paste "'EJCOPVD =l savew o, Export vl Addw IAdd mCIone Statev@Refresh 4 Move DownK =P\ © r -,ﬂ: “Application
ajnput < + + L 1 e R =
=1General
=_JPrimary
-iGeometry Open and Add, clone, Move cards up and down
L Physics save delete cards (some limitations present)
=Transport . .
+C1Biasing inputfile Recommended to use the
[-i>coring suggested structure
=_Preprocessor
. < |

Fluka: \ Current:- Total:0 !%

Inputfile tree
Cards grouped according to their “field of action”
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Input tab — 2: inputfile tree and card grouping

* Inputfile tree and card grouping

B
Paste .;copy -~

E@Input
=1General
=aPrimary
w=aGeometry
#Media
=1Physics
=Transport
=1Biasing
=15Scoring
=Flair

\_ “_1Preprocessor

@ Input | =
= 4Cut -2 New- ZFluka v

o # Preprocessor v X Delete
@ Material v @Change v
&Clone

General

J

Inputfile tree
Cards grouped according to
their “field of action”

Q & Show-~ * Move Up
) Comment~ \

State~ & Refresh

+ Move Down \

Primary

Geometry -

Media -

Physics .

Transport .

Biasing . /
Scoring 2

Elair -

Preprocessor -

#define .. CRYSTAL -
DCYSCORE .. GLOBAL -

HI-PROPE .. QUA .
RS .
TCQUENCH .. XZP .
YZaclmpr -
/

How are the cards grouped?

Alphabetical listing
also available

K

Fluka:

Current:- Total:0
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Input tab — 3: inputfile tree and card grouping

* General: defaults selection and other general cards — this lecture

* Primary: definition of the particle source B

« Geometry: definition of the geometry

* Media: definition and assignment of “materials”

* Physics: control specific physics processes

 Transport: control specific transport details — dedicated lectures
* Biasing: definition of biasing

* Scoring: definition of estimators

* Flair: definition of flair add-ons for visualization

* Preprocessor: definition of preprocessor instructions

—
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Input tab — 4: General cards
TITLE START STOP RANDOMIZe DEFAULTS

TITLE

- Not a mandatory card
« Allows to assign a title to the simulations
 The title is printed in the output files

Input

[r TITLE L The title of my first Fluka simulation  —
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Input tab — 5: General cards
TITLE START STOP RANDOMIZe DEFAULTS

START

 Actually listed among the “Primary” cards
 Allows to set the number of primary particles to be simulated
« Allows to set other parameters for advanced use

Set the number of primary historlies to be simulated in the run

® START [No.: 10000.] Core: v
Time: Report: default v
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Input tab — 6: General cards
TITLE START STOP RANDOMIZe DEFAULTS

STOP

- Stop the execution of the program
* Not really mandatory (program stops at the end of the input)
- Can become handy for debugging purposes

© STOP
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Input tab — 7: General cards
TITLE START STOP RANDOMIZe DEFAULTS

RANDOMIZ

« Allows to initialize different random sequences

* For debugging purposes, the “random seed” must be the same

* Different “random seeds” are required in order to differentiate histories
* Flair takes care of the “random seeds” when spawning (see later)

‘ et the random number seed
RANDOMIZ Unit: 01 v Seed: 123
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Input tab — 8: General cards
TITLE START STOP RANDOMIZe DEFAULTS

DEFAULTS

« Allows to select the physics defaults (list of predefined defaults available)

* Physics defaults can be overridden with specific cards

- Can be preceded only by the TITLE and GLOBAL cards

« Given the progress over time in computer power, it is a reasonable approach to:
 always select the most detailed physics defaults: PRECISIO
* depending on the needs of the problem, override specific defaults

‘ et the defaults for precision simulations
> DEFAULTS - PRECISIO v

Introduction to Flair and basic input



The manual

« Can be accessed using F1 button

-

ﬂ Showw it Move Up  |*all*
() comment Goto Search
Stater @ Refresh 4 Move Down Replace

...
luka v

|| ﬁLoad ;}Impor‘tv EE:I OMateriaIv @Changev
Paste %COPVDOH savew i Exportv Addw ’Am:imclone

________________

sPrimary
=1Geometry
s1Media
“1Physics

sTransport
=1Biasing
=1Scoring
=Flair
sPreprocessor

N
Fluka: Current:- Total:0 !ﬁ!‘...
LA NN

—|

> *

ﬁ L]

=

0

Q

=7

o

3

Q
Q
—————— ————————————— - — - -

>
/

« The manual will open on the relevant page

* The manual is also available on the Fluka web page www . £fluka.cern
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Geometry tab

* Visualize and edit geometry

* Plot results
* Dedicated lectures

!ﬁ_lll #Cut & L%

Paste LaCopy o Select

ey @ Geometry | £

$Pan A
&0rbit & A A

@Info

-

5 Body Zone

#®Region
£ Transform
? Object v

/8

X Delete

&Clone [3¢Rcpeat #Movie |Visibility- & Wireframe-

#Move  @Volume
&iRotate HExport

-

@ Geometry
® Geometry <4 ¥ ¢+ 8 Media ¥ */Red v/ x|
YR TR ® !

Filter

Type Name |
SPH blkbody m
SPH void
RCC target
REGION BLKBODY
REGION VOID
REGION TARGET
BEAM PROTON

|4 v+ 5|l @ Media

Properties\ ’

&

HLock

Freeze~

& <untitled>

& Layer-
& Refresh

& Layout-

’Synchronize

.
1

NE:
4+ V| +/S|l 83D V| */Green v x/A

Fluka: p fully-working.flair

x: 8.038006321

rail &
L) : H :
:
3
b
1
LSS T S ST DU SOE SN SOV S SN
=1
-2 : H
*y
:
 AEmmmE
=7 z

-

Al =Rz —an -g

y: 0 i

& 7
73 =

5.9 dgd142

115 14

5.208389037
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Run tab

* 3 views: “Runs’,

“Files”, and “Data”

rfiql % Cut E & %,{:j

Paste ., copy o7 Runs Files Data Add

é Run
<fully-working>

test/test
small_prod/small
small_01
small_02
small_03
small 04

X Remove # Move Up
&Clone
CxLoop

& *Default
+ Move Down [2Continue
ae Rename & Attach

0
5
5

¥ Prev:

No:
To:

-Override

* Shared listbox:

large-prod/large
large 01
large_02
large 03
large_04
example-spawn/exe

A

List of simulations

associated with the project

-Progress
Status: Not Running Input: large-prod/large Dir:
Started: ETA: Time/prim:
Elapsed: Cycle: Run:

Cydes:i
Primarfes: ...

Fluka: fully-working.flair

Running 0 out of 14

a3
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Run tab — Runs view =1

X Remove * Move Up
EClone +Move Down j:2Co
CxLoop deRename

= %Cut B
=

- Management of the various simulations —*=*=Topy

+ Run Spawn| [Override
 Basic inputfile of the Flair project > ([<fully-working> | Title:
est/tes \ Primaries: 1000.0
- |small_prod/small 4 Mode:
small 01 Defines: Default D¢
. . . . . | small 02
* Different simulations associated — . | small 03 _| Name =
—> - O pointless define 1
] _ _ . | small 04 : _detine_
with the Flair project - Jarge-prod/iarge 1 pointless_define 2 10
. | large 01
large 02 -Progress
large 03 Status: Not RUnni
. | large 04 atus: Not Running
\* |example-spawn/exe 4 ) Started:
Elapsed:
Cycles:
- |Primaries:
|Fluka: fully-working.flair \Running 0 out of 14

Introduction to Flair and basic input



Run tab — Runs view = 2

* Override of inputs

* Number of primaries

-Override

Title:

Primaries: 1000.0 ime: 0.0
- Executable T

0

Defines: Default Defines |

:my.exe

Name

O pointless define 1
o #define — pointless_define 2 10

| I

Dedicated lecture
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Run tab — Runs view — 3

» Cycles control: how many cycles to run, starting from which cycle

 Cleanly stop the cycles/runs currently running

Prev:0 = @Cycle
No: 5 5 @Run S @ imulati
: 4 == Refreshstart < - Start a simulation
. To:5 = xKill |
y
* Remove files from a » Refresh the progress field

previous simulation

» Kill the current simulations
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Run tab — Runs view -4

© Run A X
+ Run Spawn |~
<fully-working=> o o i ' .
rost/test Inputfile actually running T_emporary
- lsmall_prod/small 4 dleCtOFy
. 1 small 01
small 02
zm:”_gi « Status - Estimated end * Time per
i large-prod/large 4 of the simulation primary
. | large 01 \ \
large 02 —Prngress¥ \ ; \
_ :g;gz—gi Status: Running \anut:small_prnd!small_Ol \ Dir: fluka_ 29267
e- Started: 2020.08.28 17:16:55 ETA:2020.08.28 17:17:19  Time/prim: 5.66 ms
+ lexample-spawn/exe 4
. Elapsed: 906 ms Cycle:4.76 s Run:22.7 s
¢ Overa” JOb Cydes: T
progress bar /mPrimariES;
|
 Cycle progress bar  * Time since the * Time until the  Time until the end
start of the cycle end of the cycle of the simulation
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Run tab — Runs view = 5

* At the end of the simulations...

@

Run

X
+ Run Spawn| [Override

<fully-working> -

test/test | WARNING:

- |small_prod/small 4 o _ _ :
small 01 “Finished OK” means OK from the computing point i
small_02 : :
small 03 _ of view, there is no guarantee that the output of the I

- [ . . . . . 2

: Iasrg‘:_'l'a-rgi arge . [ simulation is physically meaningful!
large 01 .
large 02 Progress _
large 03 - :

.| 1arge 04 Status: Finished OK Input: small_prod/small 01 Dir:

Elapsed: Cycle: Run:
Cycles: [
s Status|”  lerimaries:s
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After running — 1

 Content of the
working
directory

ransmall &lee1l
ransmall 61862
ransmall_ 81663
ransmall_ 81664
ransmall_ 81665
ransmall_ 81666
ransmall 82661
ransmall 82662
ransmall 82863
ransmall 82664
ransmall 82865
ransmall 82886
ransmall 83861
ransmall 83662
ransmall 83863
ransmall 83664
ransmall 83865
ransmall 83886
ransmall 84661
ransmall 84662
ransmall 84863
ransmall 84664

« Content of the
working
sub-directory

fully-working.flair

3
$ 1s
fully-working.inp my.ex
3

} -

m

$ cd small prod/

% 1s

small &16684 fort.21
small &16684 fort.22
small 818685.err
small ©1865.log
small ©1865.out
small 818685 fort.21
small 81885 fort.22
small 82.inp

small 82.out

small 828081.err
small 82801.log
small 82801.out
small 82881 fort.21
small 82881 fort.22
small 82882.err
small 82802.log
small 82802.out
small 82882 fort.21
small 82882 fort.22
small 82883.err
small 82803.log
small 82803.out

$-

ransmall 84885
ransmall 84866
small @l1.inp

small @&1.out

small @1881l.err
small 61661.1log
small 81861.out
small 81881 fort.21
small 81881 fort.22
small @1882.err
small 81862.log
small ©1882.out
small 81882 fort.21
small 81882 fort.22
small @1883.err
small ©1883.log
small ©1883.out
small 81883 fort.21
small 81883 fort.22
small @18e4.err
small ©16e4.log
small ©1864.out

small @3.inp
small 83.out
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small @2863 fort.
small @2863 fort.
small 82684.err
small ©82664.log
small 82684 .out
small 82884 fort.
small 828684 fort.
small 82885.err
small 826865.log
small ©2885.out
small 82865 fort.
small 82885 fort.

small 83881.err
small ©3881.log
small 83881.out
small 83881 fort.
small 83881 fort.
small 83882.err
small 83882.log
small 83882.out

21
22

21
22

21
22

21
22

small @3862 fort.
small @3862 fort.
small 83883.err
small 83663.log
small 83863 .out
small 83863 fort.
small 83863 fort.
small 83884.err
small 83684.log
small 83884.out
small 83884 fort.
small 83884 fort.
small 83885.err
small 83885.log
small 83885.out
small 83885 fort.
small 83885 fort.
small @4.inp
small @4.out
small 84881.err
small ©4801.log
small ©4881.out

21
22

21
22

21
22

21
22

small 84881 fort.
small 84881 fort.
small 84882.err
small 8468682.1log
small 846882 .out
small 84882 fort.
small 84882 fort.
small 84883 .err
small 848683.1log
small 84883 .out
small 84883 fort.
small 84883 fort.
small 84884 .err
small 84884.1log
small 84884 .out
small 84884 fort.
small 84884 fort.
small 84885.err
small ©4885.log
small ©4885.out
small 84885 fort.
small 84885 fort.

24
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22

21
22

21
22
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22



After running — 2

» Content of the g 1

Working fully-working.flair fully-working.inp my.exe
direct -
$ cd small prod/
% 1s
ransmall 81861 ransmall 84885 small 61884 fort.21 small 82663 fort.21 =mall 63682 fort.21 small 84861 fort.21
ransmall 81862 ransmall 848686 small 61884 fort.22 small 82663 fort.22 =small 63682 fort.22 small 84881 fort.22
ransmall_61663 [ small 81.inp small 81885.err small 82884 . . .
ransmall 01004 | small 01.out | ¢ cmall O1005.108 Small . lnp and . out f||eS
ransmall_ 81665 —olTor.err small ©1865.out small_82884.
ransmall_ 81666 small 81661.log small | 91995 fort.21 small_82664 | ort. 21
ransmall_82881 small_@18@1.out rt.22 small 628 E;F)Ea(:lflc: ()f EEEi(:r] ESF)Ei\AIr] prt. 22

ransmall 82862 small 81881 fort.21
° Content Of the ransmall 82003 small @1e@1 fort.22
ransmall 828684 small 81882.err .err
. ransmall 82805 small 81862.log small_azaai.lug
\AI()fI(lf]gJ ransmall 82886 small 81882.out small 82801.out
ransmall 83861 small 81882 fort.21 small 82881 fort.21
ransmall 83862 small 81882 fort.22 small 82881 fort.22
E;ljt)_(jireec:tc)r ransmall 83863 small 81883.err small 82882.err :

)/ ransmall 83884 small 81863.log small 82802.log 5mall_aéaai.lug
ransmall 83885 small 81863.out small 82802.out small 83881.out
ransmall 83886 small 81883 fort.21 small 82882 fort.21 small 8381 fort.21
ransmall @488l small 81863 fort.22 small 62882 fort.22 small 8381 fort.22 small ©4885.log
ransmall 4882 small e1ee4d.err small 82883.err small 83882.err small ©4885.out
ransmall 84883 small e1ee4.log small 82803.log small 83882.log 5mall 84001 . lug small 84885 fort.21
ransmall 4884 small 818e4.out small 82803.out small 83882.out 5mall_64661 out small 84885 fort.22

$ [}
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2'8'83 e z
: small 84883 . lug
small_adan.Du-
small 84883 fort.21
small 84883 fort.22
small 84884 .err
small 84884.1log
small 84884 .out
small 84884 fort.21
t.22 small e4084 fort.22
small 84885.err




Run tab — Files view = 1

 Generated flles acceSS|bIe via the Flles view

[@l—AscCii s f

X Delete Filter NI,
& Refresh

+ Run Spawn| | Cycles | File . Type | Size | Date |
<fully-working=> - 001 “ismall_prod/ransmall_01001 -file- 1651 2020.08.28 17:16
test/test 002 small prod/small 01001.err Error 22470  2020.08.28 17:16

- small_prod/small 4 003 small _prod/small_01001.log Log 0 2020.08.28 17:16

small_01 004 small_prod/small 01001.out Output 104372 2020.08.28 17:16
small 02 005 small_prod/small_01001 fort.21 21 7488238 2020.08.28 17:16
small 03 006 small_prod/small_01001 fort.22 22 7488238 2020.08.28 17:16

. small 04 compile

- large-prod/large 4 data

large 01 input
large_02 plot
large_03 temporary
large_04
+ example-spawn/exe 4
o |
\Fluka: fully-working.flair \Files: 6 Total Size: 15104969 |
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Run tab — Files view = 2

- File per each cycle:
* one (1) .out file
one (1) .log file
one (1) .err file
one (1) random seed file
one (1) scoring file per each logical unit scoring used

| Cycles File .~ Type | Size | Date |
1001 ismall_prod!ransmall_OlOOl -file- 1651 2020.08.28 17:16
002 small prod/small 01001.err Error 22470 2020.08.28 17:16
003 small prod/small 01001.log Log 0 2020.08.28 17:16
004 small_prod/small_01001.out Output 104372 2020.08.28 17:16
005 small_prod/small 01001 fort.21 21 7488238 2020.08.28 17:16
006 small_prod/small_01001 fort.22 22 7488238 2020.08.28 17:16
compile

data

input

plot

temporary
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Run tab — Files view = 3

« Naming convention for file names; the filename contains:
* the name of the run, e.g.: small

* The spawn identifier, e.g.: 01
* The cycle identifier, e.g.: 001
* The file type identifier, e.g.: .err , fort.21 , ran

| Cycles File .~ Type | Size | Date |
1001 ismall_prod!ransmall_OlOOl -file- 1651 2020.08.28 17:16
002 small prod/small 01001.err Error 22470 2020.08.28 17:16
003 small prod/small 01001.log Log 0 2020.08.28 17:16
004 small_prod/small_01001.out Output 104372 2020.08.28 17:16
005 small_prod/small 01001 fort.21 21 7488238 2020.08.28 17:16
006 small_prod/small_01001 fort.22 22 7488238 2020.08.28 17:16
compile

data

input

plot

temporary
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Run tab — Files view - 4

« Naming convention for file names; the filename contains:
* the name of the run, e.g.: small
* The spawn identifier, e.g.: 01
* The cycle identifier, e.g.: 001
* The file type identifier, e.g.: .err , fort.21 , ran

* In this example 6 files were generated:
small 0100l.err small 01001 fort.21

small 01001l.log small 01001 fort.22
small 01001.out
ransmall 01001
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Run tab — Files view - 4

« Naming convention for file names; the filename contains:
* the name of the run, e.g.: small
* The spawn identifier, e.g.: 01
* The cycle identifier, e.g.: 001
* The file type identifier, e.g.: .err , fort.21 , ran

* In this example 6 files were generated:
small 0100l.err small 01001 fort.21

small 01001l.log small 01001 fort.22
small 01001.out
| ransmall_01001 |<«—— renaming is planned
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Run tab — Files view = 5

| Cycles File . Type | Size | Date |
1001 ~'small_prod/ransmall 01001 -file- 1651 2020.08.28 17:16
° 002 small_prod/small_01001.err Error 22470  2020.08.28 17:16
Spawn 1 CyCIe 1 003 small_prod/small_01001.log Log 0 2020.08.28 17:16
004 small_prod/small_01001.out Output 104372 2020.08.28 17:16
005 small_prod/small 01001 fort.21 21 7488238 2020.08.28 17:16
006 small_prod/small 01001 fort.22 22 7488238 2020.08.28 17:16
compile
data
input
plot
temporary
Cycles File . Type | Size | Date |
001 ~small_prod/ransmall_01005 -file- 1651 2020.08.28 17:17
002 small_prod/small_01005.err Error 22470 2020.08.28 17:17
° 003 small_prod/small _01005.log Log 0 2020.08.28 17:17
Spawn 1 CyCIe S 004 small_prod/small_01005.out Output 104249 2020.08.28 17:17
005 small_prod/small_ 01005 fort.21 21 7488238 2020.08.28 17:17
006 small_prod/small_01005 fort.22 22 7488238 2020.08.28 17:17
compile
data
input
plot
temporary
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Run tab — Files view — 6

| Cycles File . Type | Size | Date |

1001 ~'small_prod/ransmall 01001 -file- 1651 2020.08.28 17:16
° 002 small_prod/small_01001.err Error 22470  2020.08.28 17:16

Spawn 1 CyCIe 1 003 small_prod/small_01001.log Log 0 2020.08.28 17:16

004 small_prod/small_01001.out Output 104372 2020.08.28 17:16

005 small prod/small 01001 fort.21 21 7488238 2020.08.28 17:16

006 small prod/small 01001 fort.22 22 7488238 2020.08.28 17:16

compile

data

input

plot

temporary

| Cycles File . Type | Size | Date |

1001 - 'small_prod/ransmall_ 02001 -file- 1651 2020.08.28 17:16

002 small_prod/small_02001.err Error 22470  2020.08.28 17:16
° 003 small_prod/small 02001.log Log 0 2020.08.28 17:16

Spawn 2 CyCIe 1 004 small_prod/small 02001.out Output 104372 2020.08.28 17:16

005 small _prod/small 02001 fort.21 21 7488238 2020.08.28 17:16

006 small _prod/small 02001 fort.22 22 7488238 2020.08.28 17:16

compile

data

input

plot

temporary
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Run tab — Files view = 7

| Cycles File . Type | Size | Date |
1001 ~'small_prod/ransmall 01001 -file- 1651 2020.08.28 17:16
e Spawn 1 C Cle 1 002 small_prod/small_01001.err Error 22470  2020.08.28 17:16
p y 003 small_prod/small_01001.log Log 0 2020.08.28 17:16
004 small_prod/small_01001.out Output 104372 2020.08.28 17:16
005 small_prod/small_01001 fort.21 21 7488238 2020.08.28 17:16
006 small_prod/small 01001 fort.22 22 7488238 2020.08.28 17:16
compile
data
input
plot
temporary
| Cycles | File . Type | Size | Date |
001 small_prod/ransmall_01006 | -file- 1651 2020.08.28 17:17
002
« Spawn 1 Cycle 6 ooz
005
1006 .
compile « Random file for the
data i
oyt next cycle is generated
plot
temporary
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Run tab — Data view = 1

* All the generated files need to be merged to be analyzed

small 01001 fort.21 small 03001 fort.21
small 01002 fort.21 small 03002 fort.21
small 01003 fort.21 small 03003 fort.21
small 01004 fort.21° small 03004 fort.21
small 01005 fort.21 small 03005 fort.21
small 02001 fort.21 small 04001 fort.21
small 02002 fort.21 small 04002 fort.21
small 02003 fort.21 small 04003 fort.21
small 02004 fort.21 small 04004 fort.21
small 02005 fort.21 small 04005 fort.21
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Run tab — Data view — 2

* Flair automatically identifies the logical units used from the inputfile

+ Run Spawn -Detectors
<fully-working> & Run . Type | Output . Name/Unit |
test/test small_prod/small usrbin small_prod/small_21.bnn 21

- small_prod/small 4 small_prod/small usrbin small_prod/small_22.bnn 22

small 01
small 02
small 03

small_04

- llarge-prod/large 4 File | Type | Size | Date
. | large_01 2

large 02
large_03
. | large_04
+ [example-spawn/exe 4

¥
Fluka: fully-working.flair Files: 40 LIS
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Run tab — Data view - 3

* Flair finds all the corresponding file (per spawn and per cycle)

H o -] @ (] T

. + Add
sl & & ] S X Remove E’

“Filter Clean Process

+ Run Spawn -Detectors
<fully-working> & Run . Type | Output . Name/Unit |
test/test small_prod/small usrbin  small_prod/small_21.bnn 21
- small_prod/small 4 small_prod/small usrbin  small_prod/small_22.bnn 22
small 01
small 02
small 03
. | small 04 Files‘ﬁ Parameters
- large-prod/iarge 4 File . Type | Size | Date |
large 01 small_prod/small_01001 fort.21 21 7488238  2020.08.28 17:16:54 ||
large_02 small_prod/small_01001_fort.22 22 7488238  2020.08.28 17:16:54 |
large_03 small_prod/small_01002_fort.21 21 7488238  2020.08.28 17:17:02
- | large 04 small_prod/small_01002_fort.22 22 7488238  2020.08.28 17:17:02
+|example-spawn/exe 4 small_prod/small_01003 fort.21 21 7488238  2020.08.28 17:17:10
small_prod/small_01003 fort.22 22 7488238  2020.08.28 17:17:10
small_prod/small_01004_fort.21 21 7488238  2020.08.28 17:17:18
||small_prod/small_01004_fort.22 22 7488238  2020.08.28 17:17:18 |
|Fluka: fully-working.flair \Files: 40 LIPS
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Run tab — Data view — 4

* Process can be forced by hand:

1-Select the run
2-Refresh
3-Scan

4-Process (merge)

Processed binary results
files are generated
(specific extensions:
.bnn, .bnx, . rnc, etc.

more in other lectures)

+ Run

-Detectors

<fully-working>

oYy R

u Run

. Type Output

small_prod/small
small_prod/small

small 01
small 02

small 03

. | small_04

- |large-prod/large
large 01

large 02

large 03

. | large 04

+ [example-spawn/exe

usrbin
usrbin

small_prod/small_21.bnn
small_prod/small_22.bnn

Files “: Parameters

. small_prod/small 01004 fort.22

4 File | Type | Size
small_prod/small 01001 fort.21 21 7488238
small prod/small 01001 fort.22 22 7488238
small prod/small 01002 fort.21 21 7488238
small_prod/small 01002 fort.22 22 7488238
4 small_prod/small 01003 fort.21 21 7488238
small prod/small 01003 fort.22 22 7488238
small prod/small 01004 fort.21 21 7488238
22 7488238

Fluka: fully-working.flair

Files: 40
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Run tab — Cleaning — 1

« Removing files generated for the cycles and merged files are different actions!

o +c| @Flair @Input < Geometry /4 Run [IPlot A4 Compile @ Output | Calculator y ¢

- — X Remove =+ Move U & *Default ¥ Prev: 0 JCycle
Dy st s i s 00 P, O

@ Run A X
ﬂ<fu|ly-worlerlig> P20 «Clean” in the “Runs tab”...
 Emall prodsmall | ...will remove all and only the files generated within a
| Smai 02 specific run (or spawn), e.g.:
| sma e large 01001 fort.21 large 02001 fort.21
: 'algﬂgj—rgf"arge . large 01001 fort.22 large 02001 fort.22
- :2;32:85 i large 0100l.err large 0200l.err
¥ e s | large 01001.log

large 01001l.out
i ranlarge 01001

\Fluka: fully-working.flair |Runniﬁg O outof 14 LIPS
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Run tab — Cleaning — 2

« Removing files generated for the cycles and merged files are different actions!

l':_g !,'_\\.
= XRemove|
Refresh _ _. Clean JProcess
r Filter

-
[*

+ Run Spawn| | Detectors
<fully-working> a Run . Type | Output . Name/Unit |
test/test small_prod/small usrbin  small_prod/small_21.bnn 21
- Bmall_prod/small 4 small_prod/small usrbin  small_prod/small_22.bnn 22
small 01
small 02
small 03 L —
. | small 04
- [arge-prod/large 4 “Clean” in the "Data tab”... i
. | large 01 d A
arge 02 : ...will remove only the merged results, e.g.: ]
. | large 04 J small 21 .bnn
+ [example-spawn/exe 4 d -
; small 22.bnn
ik /
\Fluka: fully-working.flair |Fi|es: 40 IS
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Compile tab

» Only very basic information are given here

* Routine to  Add routines  Select linker -« Build
be compiled executable
Hp | W oy i A & Compile & | o
E sCut = = X Remove P 1
H 7 L@% + Move Up .ﬁ"'ﬁ" ’ ﬁ;u ka |:| » A
Paste _scopy ;o SaveAs Add~ Database~ls Move Down Viewer Editor] Yliciean|Build
Compile A X

E cutable x| Options:

File Type | Size | Date N
source.f Fortran 9203 2020.08.31 15:16:21 b
mgdraw.f Fortran 14783 2020.08.31 15:16:23
own_routine.cc C++ 24064 2020.08.31 15:17:07

* User routine are discussed in advanced courses
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Do you remember slide 67?

©)
Title:
-Notes

Paste == Copy 80

| & 1
- E¥Report
: ﬁUpdatestg
' Exit
. Flagr A X

¥

Build input and geometry

!

Build geometry and plot results

¥
Visualize output files and messages

:

Compile own executable

Fluka:

Dir: /home/fl

ka_user Exe: | | 3

Run and merge results Plot results
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Do you remember slide 67?

i -

ﬂj %cut &

Paste == Copy 80

e

Dobument Print Refresh

&¥Report
, kx@ Updates
Config 2 About

b

-Notes

!

Build geometry and plot results

Fluka: Dir: /home/fluka_user Exe:

Plot results

& FLUKA
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Plotting result in the Geometry tab — 1

* This is just a mention of this feature, details and how-to in the dedicated lecture
» Possible to plot USRBIN scoring, i.e. .bnn files (again, see dedicated lecture)

Ho o | @ 73] @ Geometry | = = A) - [

3~}

@_A] LCut = [% “Pan A A # Region X Delete 4 Move @Volume O 1 Lock & <fully-working> |ﬂ
- 0rbit & & Transform f3Rotate HExport v i Freeze- & Layer- 2 Layout-
Paste copy ./ Select@mfo ® Body Zone

?Objectv &Clone [iiRepeal &Movie Visibility~ @ Wireframe~ & Refresh Synchronize

-

@ Geometry

¥/ *Red v x|&l + v+ -cli®3D ¥/ *x/Green

A

&Layers & & V|ﬂﬂ@[ﬂMedia

Borders 'wa+-| ¥ Global|]” T
Borders 5 X1~ )
3D (X111
Lattice

All particle fluence 2
Energy deposited 1
Media

[ I

=

I Coordinate system
¥ Viewport lines 158 g

—En— PO ROt S O IR # DOOES | o 2 gl 5 7 £ g AT I OES: BT, i, - O - =12
“ Show Errors 4 ¥ | »|¢/| & Media ¥/ x/Blue jﬂ%@— v+ 2l @M
“ Grid 7 | v

5 E-5-4-3-3-10 1 9 % 4 5 & 7 8

edia '¥|*Magenta

SN R R TR = AR

v x/a

¥ Orientation Cube] A
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Plotting result in the Geometry tab — 2

* This is just a mention of this feature, details and how-to in the dedicated lecture
» Possible to plot USRBIN scoring, i.e. .bnn files (again, see dedicated lecture)

Ho o | @ 73] @ Geometry | = A) - [

v

:-..-:I

& <fully-working>
& Layer- 22 Layout-
& Refresh Synchronize

-

= s Cut = [% +Pan & A A #«Region X Delete < Move @Volume S fLock
€0rbit & & Transform ¢iRotate HExport Ll # Freeze-
@&Info #© ?Objecty EClone ifRepeal &Movie

- -

Paste .,copy ./ Select Body Zone

Visibility~ @ Wireframe~

©

Slayers & <4 v -/ f| 8Media v/ x |8 + v+ »/cl @3D V| */Green
fordersiJJJJ 3 Global f ' Borders 4
Options X1 - 3D
Show [X] 1" Lattice .
<add> All particle fluence
2 Energy deposited

Media

I Coordinate system

¥ Viewport lines e YT RN . . o 0 57654351019 345 & 7 8 8 1011 124314 1¢
¥ Show Errors V|JJJ[JMed|a '¥|*|Blue v| x|l + V|JJJ[JMedIa |JJ\Magenta v <A
v Grid T i '

“ Orientation Cube| i : L » N
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Plotting result in the Geometry tab — 3

* This is just a mention of this feature, details and how-to in the dedicated lecture
» Possible to plot USRBIN scoring, i.e. .bnn files (again, see dedicated lecture)

CERESIR

& & Geometry | &

s 4 Cut BB +Pan A
—j [Q @Orbit & A A

Paste _,copy - Select

©

@Info © Body Zone

-

#Region
& Transform

?Object v

/8

X Delete

@ Move  @Volume 3
¢Rotate HExport Ll
&Clone [i¢Repeal #Movie

ELock
it Freeze~
Visibility~ @ Wireframe~

& <fully-working>

v

& Layer-
& Refresh

Synchronize

| &

:-..-:I

Geometry
&layers & < v ¢ -|C||@Energy deposited |V */Red v| x| & + v+ 2€i 83D | */Green

Energy deposited V@] Global T :

Options [X] .. , . - /

Show [X] i = e

Palette [X]

Usrbin [X1]

<add>
L
From Input: r _5 ] )
File: small_prod/small_22.bnn = e 5 1o 11 ip 13 1e 1m i e e T e e aaan en
Detector: L A/ i" v+ 2l€l Al partlcle Toe: |JJ|BIue |JJ\Magenta v %A
Norm: 1.0
X-offset: TR R R N

L
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Plotting result in the Geometry tab — 4

- WARNING: if the USRBIN used in a layer is missing, an error message is issued
* Not necessarily something to be worried about
* This will happen in the hands on that follows this lecture! Don’t worry!

%] Input | & B Ay - | B
=  ycut |2 New- &Flukav +Move Up *all* W& wViewer
i=] % Load %Import v I #Editor
Paste ..copy & save- 2 Exportv

oL # Preprocessor v X Delete O Show-~
@ Material v @Change v @ Commentv‘

Add- &Clone State~ & Refresh

+ Move Down

=1General Set the defaults for precision simulations
= 1Primary » DEFAULTS - PRECISIO ¥
=Geometry Define the beam characteristics
=1Media # BEAM Beam: Momentum v p: 0.8 Part: PROTON v
+C1Physics Ap: Flat v Ap: Ad: Flat v A:
t-iTransport Shape(X): Rectangular v Ax: Shape(Y): Rectangular v Ay:
dBlasing Define the beam position
| Gertts s BEAMPOS x: 0. y: 0. z: -1,
5 9 COSX: cosy: Type: POSITIVE v |
>0Flair » GEOBEGIN Accuracy Option: ¥ Paren
=2Preprocessor Geometry: ¥ out: v Fmt: COMBNAME ¥
Title:
Black body
@ SPH blkbody x: 0.0 y: 0.0 z: 0.0
R: 100000.0
Void sphere
@ SPH void x: 0.0 y: 0.0 z: 0.0
R: 10000.0
Cylindrical target
& RCC target x: 0.0 y: 0.0 z: 0.0
Hx: 0.0 Hy: 0.0 Hz: 10.0
R: 5.0
+ END
Black hole
« REGION BLKBODY Neigh: 5
expr: +blkbody -void 4
I =
R T e SUN U S . S L TUh 27 T AR I Error loading USRBIN a5
TITLE .. Unable to load usrbin
course basic input hands on @ detector 'test-dir/test_22.bnn’
1
I

Fluka: course basic_handson.i

Current:1 Selected:1 Total:23
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Plotting result in the Plot tab — 1

* This is just a mention of this feature, details and how-to in the dedicated lecture
* Possible for geometry and all built-in scorings

- o | 03] ra 5 Bl Plot | 4 - NE o

= % Cut B + Move Up X Delete H Save~ s
—j E'I:'Ij W + Move Down = Print w E

Paste ..copy ;7 Add v Oz Clean Plot

de Rename & Clone o Notes

Q) Plot

A X
Red N\ Title: | Display:0 2
@ Green "Axes
@« Blue .
e Magenta VX Label Llc—)g Min Max
v B
-Center Basis Extends Plot
x:-0.347812 Axes ¥ Z:X Au:|9.34639 Type: Material v
y: 0. xy| y-z | -u Av: 7.00979 Run: <default> |V
z:6.05191 x-z|swap| -V | | Get | Advanced v

\ |

* List of all plots

* Four geometry plots by default
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Plotting result in the Plot tab — 2

* This is just a mention of this feature, details and how-to in the dedicated lecture

¥Cut & - e e
EB:I W + Move Down

deRename

Paste o copy 2 Add ¥ Oz

A X

Title: |Plot #5 Display:0 3
® Green Axes
@ Blue ¥ |Label Log Min Max
nmta
< fully-working plot@5 | 28 -
gprleasd Yy . -
4 fully-working plot@7 ch: v -
rBinning Detector
FiIe:|sma||7prod/sma|l722.bnn = Title: fully-working template
Cycles: 4 Primaries: 4000 Weight: 4000.0 Time: ¥4k Sym file *¥wkk
rBinning Info
Det: 1 edep |w/X:[-6 .. 6] x 120 (0.1) Min: 7.61954539E-07
Type: 10: X-Y-Z Y:[-6 .. 6] x 120 (0.1) Max: 5.08228783E-04
Score: ENERGY Z:[-2 ..11] x 130 (0.1) Int: 0.26020839627684816
Projection & Limits Type: 1D Projection v
c X vl % v/ Get |-Options
» i vl < ¥  swap Type: histerror v
ez 2] \rrors Color: black ¥ Line width:2 3
[ Norm: Point type: circle W Point size:|1 ﬁ
- : 1
\Fluka: fully-working.flair Plot completed LIES
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Summary of the work flow

« Create your input in the Input tab and Geometry tab (see future lectures)
 Verify your geometry in the Geometry tab

* Run the simulations and merge the output files in the Run tab

« Plot your results in the Plot tab and Geometry tab (see future lectures)

Time to do some practice!

 Let’s start from the example file
and run a simulation step by step
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