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Abstract

The EUDET JRAL Pixel Telescope is using a custorder@ata acquisition
system since a couple of years. In preparatioAPA, the group decided to
investigate different off the shelf I/O systemseTddvantage of such a system
is the easier support and the availability overrtegt years. The IPHC group
selected the NI Flex Rio system and prepared Lab\&ewces, which can
rather easy be connected to the existing DAQ. la themo the Labview
telescope DAQ demonstration software is documented.
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1 Introduction

The telescope DAQ software is a Labview application developed under Labview
2009. Labview is used for GUI and Flex RIO board driver and as a kind “ top level
software ” responsible of the management of DAQ operation. The JTAG
configuration, run configuration, data processing ( to extract frames with trigger ),
saving data to disk, are written in C and C++ ( eudet_frio library ) and compiled in a
dll named eudet_frio_dll.dll.

The interface between telescope DAQ software and EUDET DAQ software via
Ethernet can be written in this DLL. Because it may be easier to write it in C rather
than in Labview graphical language.

But, debugging this interface with the whole DAQ chain and moreover
compiled in a DLL may be difficult, that's why a DAQ emulator has been developed.
It has roughly the same functionalities as the DAQ. It's a C++ Builder application ( no
Labview code ) which see the eudet_frio library as a part of it's source code ( not as
a DLL ) therefore you can use Borland’s debugger if needed. Of course you don’t
need the hardware to run this application.
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2 How to compile the DLL

2.1 Introduction

The DLL source codeis a part of the C source architecture installed on
the host PC . Therefore the DLL will be compiled on this PC and the binary file (
*.DLL ) will be copied onthe PXle crate afterward.

If the source are notinstalled on the PC, please follow the procedure
described in the document“ 2 c¢_source_arch.pdf ”.

If the source are installed , please don't forgetto execute ch_prod.bat in
order to create the virtual drives X:, Y:and L:

2.2 DLL project directory

The DLL projectis in directory  x:\dl\win\eudet_frio_dll

8 eudet_frio_dll

Fichier ~ Edition  Affichage Faworis  OQutils  ?

@ Précédente - J Iﬁ /"\J Rechercher

v

[I_:" Dossiers

Dossiers x Morn
@' Bureau weudetjrio_dll.bpr
£z IL] Mes docurments :]]EU:E':_:F?D-':CIE;F
= ' Poste de travai eudet_frio_dll.cpp
= ﬂ Disquetke 314 (4:) how_to_Freate_new_dII.txt
[ S Disque local (C:) EL'C'Et_F"'U_C"'-'JIJF
[ G MATSON (D0 m:krg-;lean.bat
[+ [ LABOD (E:) mik_lib. ak
B 2 Lecteur DVDYCD-RMW (F) eudet_frio_dl.res

+

“e USE DISK (H:)
= Disque local (L)
[ S LABO (1)
# [ bin
2 d

= ) win

(e} eudet_frio_dll

H (5 lib

(I
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2.3 Compiling the DLL

Launch C++ Builder by a click on its desktop icon

2]
C++Euilder &

Menu “ File” —* Open project

I Fichier Edition Chercher Woir Projet Egécuter Composant Base

Standard I Supolément

L=

Mouweay 4
'l_ = Ouwrir...

1|
MBS i un proje... Chrl+F11

T

' REaurrir

{0 of
|

Enregistrer Chrl+S

-W Envegistrer sous...
B2 En

1 strer le projet sous...
. Tout enregistrer Maj+Chrl+5
|-—a| Fi -
Gas Fermer

f%;.— Tout Fermer

'ﬁ Inchure 'en-téte dunite,.,  Al+F11
ﬁ' Imnprimer. ..
L Cuitker
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Open the directory x:\dI\win\eudet_frio_dll

C++Builder 6§

‘ Fichier Edition Chercher Voir Projet Exécuter Composant Base de données Outils  Fenétre gide|

I De-H 2 22 I & || Standad | Suolément | Win32 | Svsteme | AcctsBD | ContréleBD | dbEsoress | BDE | ADD | InterBase | |
EEREEIEEED F AR Ewr o AP E | F

Yue arborescente des ohjets [X]

] | + ¥ Ouverture d'un projet @
Regarder dans : | 3 eudet_frio_dil j - £ B~
—. Mes documents récents
T . Bureau

B Mes documents

a Paoste de travail
._.ﬂ Dizquette 3% [4:)
<o Dizque local [C:]

Mes documents

bt
)
@
=
74

G2 MaISON (D)
Bureau G LABO (E2)
- L Lecteur DVD/CD-RW (F)
- 5@ Disque local [L:)
L e LABO [)
Mes documents &=
= 15 win
3 -
{ e LABO [Y"
Paste de travail ) Documents partagés

() Mes documents

‘3 Favoriz rézeau _'] IM

e |5 Dets_Cariatides ﬁ

[pas de selection) i Favoris réseau [£5) 5aba7282_PiP-ICCS_Chassis.part3 " bpk] s ﬂl

Propriétés Evénementsl |-5) SOIREE CIGARE &]
[

|

¢ i
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Open the project file eudet_frio_dll.bpr

C++Builder &

J Fichier Edition Chercher VYoir Projet Exécuter Composant Base de données  Outils  Fepétre &ide|

J Ow-H | o | 2 a“ & | Standard ISuDDIémentl Win32 | Sustéme | AccésBD | ContiéleBD | dbEworess | BDE | ADO | InteBase | |

BEnIO]r-Na b TFRAMSwr o B 5] E[] 5

Yue arborescente des objets [X|

Ha Xa | + ¥ Ouverture d'un projet
Fegarder dans |&) eudet_fria_dl j o £ v

Mes documents

3
v}
@
i
7

Bureau

b

Mes docurnments

@

Poste de travail

TRspACEebEahate Mom du fichier : Ieudel_friu_dll.bpr LI Ouerir I

[paz de selection] il Favoris rézeau  Fichiers de twpe: IF'rn|els C++Builder [ bpr: bpo.™ bpk) ;I Annuler |

Froprigtés I Evénements | } &]
cal

&£
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You will get this window

e | Suociément | Wing2 | Sustéme | #coesBD | ContileBD | cbksovess| BDE | ADO | IntrBase | Inemet | Fasthet | ORzoort| Disloauss | Win31 | Exemoies |

h Y S AmE =K o Bl T1E[H

W+ ¥ B eudet frio_dllbpf

= eudet_frio_d| bpf

Plnweleﬂ~| E.vénernenlsl

1 lInsertion \Code/ Z
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This is the project files list : *.bpf and *. cpp which includes all source

files.

e -a 0t 33 @

EFEEEEEETE

Ipaz de 2ele

action]

Fropiigtés | Evénements |

eudet_fii

_dllbpf

eudet_frio_dl.cpp

B LT LT

File x:\d11\win) eudet_frio_dll.cpp

Foal Euwdet fric library DLL implementation.

Pri date : 11/08/2010

File date : 11/08/2010

Versions @ 11/08/2010 => Vi.Q DLL creation

Doc date

Author : Gilles CLAUS

E-mail : gilles.claus@ires.in2p3.fr

License : You are free to use this source files for your own development as long

as it stays in a public research context. You are not allowed to use it

: for commercial purpose. You must put this header with laboratory and
: authors names in all development based on this library.

Lako Irac </

B e e T e

b
//  ERemargue importante concernant la gestion de mémoire de DLL lorsgue votre DLL uti
i version statigue de la bibliothégue d'exécution @
£
s 51 votre DLL exporte des Fonctions gui passent des objets String fou des
s structures/classes contenant des chafnes imbriquées) comme paramétre
s ou résultat de fonction, vous devrez ajouter la bibliothégue MEMMGR.LIB
i & la fois au projet DLL et & tout projet gui utilise ls DLL. Vous devez aussi
i utiliser MEMMGR.LIB si un projet gui utilise le DLL sffectus des opérations
i new ou delete sur n'importe guelle classe non dérivée de ToObject gui est
//  exportée depuis la DLL. Ajouter MEMMGR.LTE i votre projet forcera la DLL st
/7 ses EXE appelants & utiliser BORLNDMM.DLL comme gestionnaire de mémoire.
yie Dens ce cas, le Fichier BORLNDMM.DLL devra &tre déployé avec votre DLL.
< |
E 23 | Insettion |\;2Q_e_,/
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Open project options > Menu “ Project " —*“ Options

5 C++Builder 6 - eudet_fi

Fichier Edition Chercher Voir Projet Exécuter Composant Base de données  OQutils

0&-@

B Ajouter au projet. .. Maj+F11 5us‘tél"ne1

ﬂ Retirer du projet... =
= \@ Imparter une bbliothéque de tvpes...
eP Ajouter au référentiel, ..

Woir le source

g Madifier e source des options

Exporter le Makefile. ..

e :

;E; Ajouter un nouveau projet... R,

Oy .. . E: eudet
£ Ajouter un projet existant. .. i

librar

13 Compiler Iunité Alb+FY

?g Make de eudet_frio_dll Ctrl+F9

e,:?,: Construire endet_frio_dll =» Vi.
i Informations pour eudet_frio_dll

= s

e Make de tous les projets Errry

1 N .
?,'m Construire tous les projets Lo _____

Panel compiler, disable warnings -» sub panel“ Warnings " —

§ Options de projet poun eudet_frio_dUl. dil X
E Ligur ] Ligur évalug ] Répertaires/Conditions
Informations de version } Paguets } Tazm I CodelGuard
Application  Compilateur ] Options avancées du compilateur } G+ ] Pascal | F
Optimizations de code En-tétes précompilés
| i+ Aucune " Aucun
€ Vitesse : € Utilizer les en-tétes précompilés L
" Sélection bl & Cacher les en-tétes précompilés
Mom de fichier =
Avertissements
o T ]$[ECB]\Iib\v:\BD.csm LJ
B I;us 0 Apréter aprés
~ Calact ¢ e E
Sélection . ] j [
| [ Débogage - Compilation
W Infarmations de débogage I Fusionner les chaines dupliguées
W Infarmations numéras de ligne v Cadres de pil= =
v Désactiver développ. en ligne I Traiter enum comme int [z)
= I Afficher les messages aénérauy
E Débogags ] A Wersion [inale] I Infarmations derreurs étendues [y] =1
|2
t
' ok, Annuler Aide g

“ None "
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Compile DLL - Menu “ Project "—* Build eudet_frio_dIl "~

C++Builder 6 - eudet_frio_dll

Fichier Edition Chercher Voir | Projet Exécuter Composant Base de donnée

et | B B Ajouter au projet.,.. Maj+F11

ﬂ Retirer du projet... |;
_ "@ Importer une bibliothéque de types... L
C e P ajouter au référentiel. .,
& & | Yair le source

| &5 Modifier le source des options
Exporter le Makefile. ..

\% Ajouker un nouveau projet... =
:E'D‘ Ajouter un projet existant..,

| 13 Compiler lunité Al+Fa
;%}, Make de eudet_Frio_dl Chrl+F3
=e‘l 3 o

1 Informations pour eudet_Frio_dil

@;‘, Make de tous les projets

=) ; ) L
-?,L, Construire bous les projets 1

T

T

| & options. .. Mai+CtrFL L
T

You should get no errors as compilation result
“ile date : 11/08/2010
fersio, S

e E Compilation
luthaon
T—rnaill Prajet : #Adlbwinbeudet_frio_dlheudet_frio_dll bpr
______ Effectué : Construction compléte -
Licens - - frour o
Ligne en cours 0 | Total lignes : 329137
ou ar
Cotizeils : 0 |Avertizsements 0 Ermreurs: 0 keader
thiz 1
Labo
EE R R X [ o

-10 -
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Now execute mk_lib.bat which is located in x:\dl\win\eudet_frio_dIl . It
will create DLL interface files which may be needed in certain cases.

% cudet_frio_dll

Fichier ~ Edition  Affichage Faworis  Outils 7

QPrécédente - | ir 7 ) Rechercher | (=2 Dossiers '
; .

Dossiers X Mo
t—;'" Bureau ﬂ]eudet frio.cpp
__'| Mes docurments l@eudet Frio_dll.~bpF
= ' Poste de travail ﬂeudet Frio_dl.~bpr
£ g. Disquette 314 (4:) g eudet_Fr!n_dII.mcpp
[ e Disque local (C2) %eujet_irfo_j::.:jpf
H E : eudet_Frio pr
+ i T:;;?:EED . ﬂ]eudet Frio_dll.cpp
[ 2 Leckeur DVD{CD-RM (F:) @eudet rio_dll.res
# 5 Disque lacal (L) [£] how_ta_create_new_dilbxt
= e LABD (%) [:jmake clean.bat
# 1] hin
=0
=12 win
# 3 eudet_frio_dl
& I3 lib

A dos window shell will pop-up, close it when execution is finished

. per g
sau Qﬂeudet_ﬁiu.cpp Sko CH+Bu

Mer dncirmanke el sudet Frio dil~bef 1 Ko Fichier

Po WINDOWS\system32icmd. exe i
8 PPO_FOutDb ;5 _PPO_FOutD6 i
= PPO_FOQutD? ;5 _PPO_FOutD? "
= PPO _SPIFol H PPO _SPIPol t
e PPO_SPIReset ; _PPO_SPIReset

= PPO_SPITrigger : _PPO _SPITrigger L
3 PPO_TLU_FReadCnt ;5 _PPO_TLU_FReadCnt r
é CPPdebugHook H CPPdebugHook

B s nd11Nwinseudet_frio dll)du- x:\hin\eudet _frio_dll.= "
P Le uulume dans le lecteur ¥ s’appelle LABO r

Le numéro de série du uolume est B467-1FCF
Répertoire de x:“\hin

l4-11/2018 @7: eudet_frio_dll.ohj
ERi4/11-2818 @7: eudet_frio_dll.dll

41120818 @7: eudet_frio_dll.1lib
14112818 @7: eudet_frio_dll.def
Eli4-11/26018 @7: eudet_frio_dll.tds
- 5 fichier(s 3 458 467 octets
} Répds) 163 456 octets libres
s - ~d11lswinneudet _frio_dll>pause

-11 -
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The DLL files are created in directory x:\bin

Fichier ~ Edition  Affichage  Faworis  Qukils 7

@ Précédente = H/I Iﬁ /__\] Rechercher v

u—" Dossiers

Dossiers > Mom

@ Bureau - | eudet_frio_dl.lib

(£ Mes documents [Z] eudet_frio_dl.def

= d Poste de travail eudet_Frio_dII.tds
_% Disquette 315 (A:) eudet_frio_dil.dl
< Disque local (C:) [0 eutet_Frin_dil. ob

[ G MAISON (Dt [Frun_emul_Flex_rio_dag.bat
[ {2 LABO (E:) Flallowio.exe
B  Lecteur DYDJCD-RW (F:) [Sportio
= 5 Disque local (L)
B S LABO (1)

= 23 bin

l]i'l porkio
® 3 d
F I3 lb

-12 -
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3 DAQ sources ( Labview ) installation on PXle cart e

This document will not cover source files installation on PXle crate , this
section will be written later. This chapter will ju st list things in order to show
you where they are installed.

Three directori es are needed + the firmware installation directory

e C:\progs
e C:\ccmos_pxi_dag_crate_v2009
e C:\ccmos_pxi_daqg_local_conf

Folders

@ Deskkop
ﬂ My Documents
El 3_5‘ My Compuber
B ce WINDOWS (1)
[ [ 573c5can30abstea7 a?5a2602503F 4ca
) aaa
150 backup
¥ 5 comos_pxi dag crate
10 comos_pxi_dag_crate_Y2009
|7 cemos_pi_dag_local_conf
[ | =) comos_ e
I3 Config. Msi
F G csankos
B 150 cvgwin
7 data

B 5 dd.oid
# 7 Documents and Settings
|5 images
H I images_otiginal
F I inst
[ [) MATLAE RZ010a
[ MentorGraphics
50 modeltech_6.6b
[ [ NIFPEAZ009
® [ Program Files

I RECWCLER.

-13-
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First of all you must configure system , this is done by the batch file
“ load_labview_v2009.bat ”. You can start it by a click onits  desktop icon .

This file is located in C:\progs\bat

2 JI0C_1A0VIEW Vb, DAt

] e WINDOWS (1)
|5) 573c5cak3Nabites7az582602503 4ca
£ aaa
I3 backup
[C5 comos_pxi_dag_rrate
[C5 comos_pxi_dag_crabe_y2009
15 cemos_pi_dan_local_conf
IC5 comos_schrl
I3 Canfig.Msi
(& csantos
IE5 cyawin
) data
I3 dd.oid
I3 Documents and Settings
15 images
[C5 images_original
15 inst
IC53 MATLAB_R2010a
I MentorGraphics
[ modelech_6.6b
I3 MIFPGAZ009
I5) Program Files
= ) progs
3 bat
I25) bat_original
125 bin

= oErwel ED

mount_carack_test,bat
mnunt_hnme_gc‘hat
[Ftré_di_451_local bat

You should not need to modify it, but in case you can edit it.

E'. loc_labyiew_»2009.bat - Notepad

File Edit Format \iew Help

subst.exe y: /D

subst.exe x: D

subst.exe 1: /D

subst.exe yr cihcomos_pxi_dag_crate_ w2009
subst.exe x: Cihcemos_pxi_dag_crate_w2009%x
subst.exe T: Civcomos_pxi_dag_crate w2009%L

Shintvselect _labwiew_wersion. exe 2

Kl

-14 -
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The following virtual drives will be created :

¢ Y: - root of the whole source tree
« X: = rootof C,C++ source code tree
¢« L: > root of Labview source code tree

% My Computer

H 1:'; My Documents

= 1} My Computer
S WINDOWS (C1)
S New Volume (D3
e WINDOWS (L)
g WINDOWS (51
g WINDOWS (Y2
S % on 'sbgatd 73 (2:)
[ contral Panel
[ shared Documents
[0 root's Documents

o = N s

File  Edit  ‘iew Faworites Tools  Help

@ Back ~ (&g ~ ﬁ' ,/.' ! Search IL{-. Folders

Address IvJ My Computer

Folders X | _MName

@ Deskkop Files Stored on This Computer

[C15hared Documents
[Crrook's Documents

Hard Disk Drives

S WINDOWS (210
S New Yolume (D)

-15-



EUDET-Memo-2010-28

4 DLL copy from host PC to PXle carte

We always compile the DLL on the host PC , not on the PXle crate,
because C++ Builder is installed on the PC notonth e crate. Therefore we must
copy DLL binary files from the directory x:\bin of the PC to the directory x:\bin
of the crate . This is not a huge task as the crate can “ mount " the PC disk, and

it may be automated via a batch file.

Fichier ~ Edition  Affichage Favoris  Oukils 7

@ Précédente - J Iﬁ /..\* Rechercher uf.“" Dossicts -
LCiassiers x Mom
@' Bureau | portio
=] I;'_] Mes documents Callowio, exe
= ¢ Poste de travail =
LI B
[E2] % Disguette 314 (A:)
[# “e# Disque local () = =
[ G MAISON (D) eudet_frio_dll.obj
eudet_Frio_dll.tds

[# a2 LABO (E:)
[ b Leckeur DYD/CD-RW (F:)
ERe | Disgue local {L:)
=l “e LABO (%)
= 3 bin
lb portio

[Frun_emul_flex_rio_daq.bat

There are three files to copy

e eudet_frio_dll .def
e eudet_frio_dll .lib
e eudet_frio_dll .dll

I am not sure that all three are needed for Labview , but | didn’t found the
time to check, therefore please copy all of them to avoid problems and loose

time.

-16 -



EUDET-Memo-2010-28

5 DAQ demonstration

5.1 How to start Labview & load project

Execute “ loc_labview_v2009.bat " ifit's not already done. You need to
do it only one time after logging on the carte.

Start Labview via the batch file “ Labview.bat ”, because it encapsulates
the parallel port driver we need ( this batch must be installed in Labview bin
directory )

LabView. bat

-17 -



EUDET-Memo-2010-28

The Labview window shows up, select
“Second_Project_PXle_diff_ended.lvproj "

Getting Started
File Operate Tools Help

B LabVIEW

New Latest from ni.com

), Blark VI LabIEW News (13)
A Empty Project Lab¥IEW in Action (15)
JJQ W1 From Template. ..

E} Mare,.,

Example Programs (15)
Training Resources (11}

Online Support
Open
Discussion Forums
[l Second Project PXle diff ended.koroj
Code sharing

C:csantos|Second_Project_PXIe\diff_endediSecond_Project_PxIe_diff_ended.lvproj]
|£g1, I_ex0_ckrl_indic_struct.wi KnowledgeBase

Eil, Iv_ex7_while_loop_wait_user_action.vi Request Suppart:

Iﬁ. Iv_ex9_meas_ram_cpy_time.vi Help

& Iv_exs_for_loop.vi Getting Started with LabvIEW

I_gil, Iv_ex5_stacked_sequence.vi

=) Browse...

LabVIEW Help
List of All New Features

Targets Examples

[FPea Project e | Q Find Examples

WARNING !

The project file path has changed, it's not the one displayed on the above
screen shot, now it is

C:\flexrio_mi26_fw\14_december_2010\lv_2009\
project_pxie_diff_ended\flexrio_mi26_Iv2009_pxie_di  ff_ended.lvproj

-18 -
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The “ Project Explorer ”window will appear , but you will not get access
to GUI immediately , it will take some time ... please wait , that's the only thing
you can do ...

| roject Explorer - Second_Project_PXIe_diff_ended.lv... [H[=] E3
s | File  Edit  Miew Project Operate Tools Window Help

[HeSHe om0 sk @

|| Items |Files |

e | | = IT_g-g. Project: Second_Project_PXIe_diff_ended.lvproj
B 8 My Computer

B [@ miz6

B [@ Flex_rio

. B [ eudet

iﬂ get_frame_fields__header_fent_dl_trailer.vi
|l=u,g get_frame_fields__mi2é_trig.vi
|§i1, Iy _ex0_ckrl_indic_struct.wi
Rer |gi1, Iv_ex1_while_loop,vi
|;il, bv_gx2_if i
ig Iv_ex3_case.wvi
@ Iv_exd_flat_sequence.vi
r!_&; Iv_ex5_stacked_sequence.vi
i;g lv_ex6_for_loop.vi
|l=li1, Iv_ex7_while_loop_wait_user_action.vi
|-=til, Iv_ew8_user_event_wait_user_ackion.vi
i_gil, Iv_ew9_meas_ram_cpy_time.vi

M [ eudst_frio
- |mll Eigth_U3z_diff_ended {Host).vi
. - [l Eigth_U32_4dma_diff_ended (Host).vi
L - [l Test_DRAM_diff_ended (Hast).vi
e B §5 FPGA Target (RIOO, PRIe-7952R)

|§_§, fpoa_reference. ctl
B %,7' Dependencies
& Build Specifications

Now, select the file “ eudet_mi26_telescope _dag_de mo_vivO.vi”.
WARNING !

The application file name has changed, it's not the one displayed on the above
screen shot, now it is :

- eudet_mi26_telescope_daq_demo_v1_1.vi

-19-
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The DAQ demo GUI windows should appear .

Bl [ Project: Second_Project_Pxle_dff_ended heproj 0
& B My Camputer
3 (3 mizé :
3-[ flex_rio
B oo e
o B ableMsalo 1 E Stop |
- jml. get_frame_fields_header_fent_dl_traler. 1 r 7 L o
bl get_frame fields_mi26_trig.vi — e
Jml Iv_ex0)_ctrl_indic_struct.vi % & | i s
Lol Iv_ext_whi_loop.vi . T
il b_exz i brerc . o i
i v_ox3 casen
2 % Iv_ex4_flat_sequence vi - e [T configualion]
bl _exS_stacked_sequence.si i EaTransf FileNarm 4 carfig file
=iy , I
L] be_ex7 _while_Joop_wait_user_action vi S B = 5 o T BT B i Bl e " i
mll Iv_exB_user_svert_wait_user_action.vi i '
Lo fml le_ex9_meas_ram_cpy_time.vi
@ eudst_frio
||, Eigth_Ug2_diff_ended (Host).vi
[ml Eigth_U32_dema_diff_ended (Host).vi
[m] Test_DRaM_diff_ended (Host).vi
7 £} FPGA Target (RIOD, Ple-7962R)
k). Fpoa_reference.ctl
i ;' Dependencies
-, Buld specfications

C - -

(= |

-20 -
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5.2 GUI overview

Click onthe “ black arrow ”to start the software .

eudet_mi26_telescepe_dag_demo_v1_O.vi

Initialization

x:Iorr_eudet_Frio_dII.txt - | -

witogimsg_eudet_Frio_dll.bxt | =

ITAG configuration TAG y

Ciheomos_schrlhMIMOSAZE_ITAG) =

Debug tools

-21-
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Errors and messages log files, and log level can be configured here.
After setting errors  and messages, click on initialization
button .

Initialization
x:ilogierr_esudet_Frin_dll.bxt N

x:ilogimsg_eudet_Frio_dll.txt ‘ ~—

ITAG configuration TAG y

Ciheomos_schrlhMIMOSAZE_ITAG) =

o — Debug kools

Stark acquisition
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Load the firmware by a click onthe “ Load Fw ” button, if the operation
failed an error code (value < 0) will be displayed in indicator “  E load fw ”

E eudet_mi26_telescope_dag_demo_v1_0O.vi

Initialization

x:ilogimsg_eudet_Frio_dll.txt 1 =

ITAG configuration TAG y

Ciheomos_schrlhMIMOSAZE_ITAG) =

o — Debug kools

Start acquisition

£ '
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Select JTAG file , configure Mimosa 26 by a click on“  JTAG load ", the
“JTAG error “led will become red in case of configuration error

udet_mi26_telescope_dag_demb, ¥1_0O.vi

Initialization :

x:ilogimsg_eudet_Frio_dll.txt ‘ ~—
ITAG configuration TAG y

Cieemnos_sctelMIMOSAZE_ITAG, =

g

'

Start acquisition

The default JTAG file toload to test DAQ is: dag_test 2x80MHz_6_chip.mcf.
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Configure run parameters , click on“ Run conf ", error displayed in “ Conf
error ? .

E eudet_mi26_telescope_dag_demo_j¥1_0O.vi

Initialization
x:Iorr_e _Frio_dll.t | ar
xiilogimsg_eudet_Frio_dil.bxt ~1

- [3TAG configuration

o

\ | Criccmos_sctriMIMOSAZE_ITAG) E

P - -

Debug tools

Start acquisition

v

g
F—

£ '

¥
2

'
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Click on the “ Start run " to start the acquisition, ©  Acq counter " should
increase and the values|of header, data length, ... trailer will be  displayed here.

eudet_mi26_telescope_dag_demo_v1_0O.vi

Initialization oA errors

[ruln conFiguration

|diidata \ 374G configuration

v

Cilcemas_scbrlMIMOSAZE_ITAG, =

o — Debug kools

[Ekart acquisition |
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Triggers number and trigger values are displayed here , an evaluation of
the data stream rate in MB/s is also calculated on-line by averaging of the last
10 acquisitions.

eudet_mi26_telescope_dag_d

DA errors

ITAG configuration TAG y

Cieemnos_sctelMIMOSAZE_ITAG, =

'

L — — A —

Monikoring o — Debug tools

Stark acquisition
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The frame displayed on-line is the one selected by “ Frame Id” . This on-
line monitoring can be djsabled by a click on“ Enable ” control.

B eudet_mi26_telescope_dag_demo_w1_O.vi

Initialization
£ loglen_sut fro it | (_

x:ilogimsg_eudet_Frio_dll.txt - ~—

1d:idsta L ITAG configuration A y

C - [ Cilecmos sctrlfivosaze raG, | 8

o — Debug kools

Start acquisition

v

g
F—

£ '

¥
2

'
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While acquisition is running  the “ Start run ".button is green, click again
on it in order to stop the acquisition .

Initialization
k] g'l,rr eudet_Frio dil =1 | -

x:ilogimsg_eudet_Frio_dll.txt | =

ITAG configuration TAG y

Ciheomos_schrlhMIMOSAZE_ITAG) =

o — Debug kools

[Start acquisttion |
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The frames can also been displayed off-line ( DAQ stopped ), select the
“Frame Id”.and click on “ Display frame ... ". WARNING : Only the frame
counter will be displayed, because this code is not finished -> the user can do
it as ah exercise ;-).

udet_mi26_telescope_dag_demo_v1_0.vi

DA errors

m msg_gudet_frio_dll.bxt |

ITAG configuration TAG y
Cilcemas_scbrlMIMOSAZE_ITAG, =
g

'

Monikoring o — Debug tools

Stark acquisition
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Some debug tools are also provided : print the context record in log file
and parallel port lines control.

eudet_mi26_telescope_dag_demo_v1_0

Iniitialization

xiiloglerr_eudet_frio_dll.kxt | -

Run configuration

|d:\data 746G configuration

>
Cilcmos_sclpnOsAze_aG, | =

go g T

s

il Debug tools
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5.3 How to configure JTAG

First of all, launch the JTAG software . The DAQ application can do it
automatically, but not for all versions of JTAG, th erefore please do it manually.

Click on the desktop “Mimosa 26 JTAG "icon.

The following windows will appear , you don’t need to load any file
start the software, that's all

[MIMOSA26 JTAG Configuration ¥1.5
General | Discriminators | LinePatters | Suze | 884108 | Debug |

, just

o

erse [ [ || [
rmswsasfis [0 ||| ¢
woves [T | e
e [ | o
v [ i || v  Dissle
o IHB_IHB_ 1 Clock.  Enable

Line Marker Intarnal et
IaNaBUF |50 50 ibwiah\e lri Enable
Enable Disable.

Contral
P e
et 73 [ [

TustiPad
Chma O ociows Lo

CoRmd Cowka @ okow
Coab  Cop

Tostzpad

CTestD SoRowit ¢ Read
O putnshieC ok @ caie

 pwron  C Rabiode

—
P el et

e

(L =
ook Inpur Phel Soan
worerie e s || | 6 Lvos @ Disol
IvoREFlE o5 [ess " omos ¢ Enable
Mimosaz6 JTAG Master Configuration IO [ e || [oue= “Analog Dupur
Fi & Full @ Disable
ile
a2 jaz O Half  Enable

Man | Debug |

l;.z— l;.z— est Input

 Extarnal

~Master Configuratiors e |2 & Ineral

Configuration File: ¢ \comos_sorlhIMi 5426 _ITGwonfig_flesidaq_test_zxaibhz_1_chip mei
I ) : — | O e
[~ Headle: Tialer

[ TFFF

owmrense [T | out
ounce [rowr i3
AR ol
ounrars [iFEe [

Humber of Des

b i1 o1

[ Device

=l

1.1 (A0 26 2009 09:41:56) (Mimosa 26}

JTAG Intefa
lrpon Parsle Addass taadkema) [y [T G ‘

[ Device
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Select JTAG file , configure Mimosa 26 by a click on“  JTAG load ", the
“JTAG error “led will become red in case of configuration error

E eudet_mi26_telescope_dag_demb, ¥1_0.vi

Initialization
xiloglerr_eudet frio_dil.txt N

x:ilogimsg_eudet_Frio_dll.txt ‘ ~—

ITAG configuration TAG y

Cohcomos_sctel\MIMOSAZE_TTAG) =

o — Debug kools

Start acquisition

£ '
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5.4 How to configure emulation modes

The data emulation is controlled by the fields “© EmuleMod ”, “ TrigStatus ”
and “ Emule 6 Mi26 on board ".

The “EmuleMode” control :

e =0 -> No data emulation - DAQ provides Telescope data
» =1 - Telescope data overwritten by emulated data — No trigger
e <0 - Telescope data overwritten by emulated data + Trigger(s)
Generate | EmuleMode | triggers , eg: -1 = 1 trigger / frame

Initialization

&3 \Ioglerrudt'jr\fll .xt: C »

x:\logimsg_eudet_frio_dl.bxt -

T " A— : >
' Cihecmos_schrhMIMOSAZE_ITAG, =

g — —

>

- Cebug tools

Start acquisition
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The “TrigStatus” control :

« =0 -> DAQ provides Telescope data — No trigger

e >0 - Overwrite the trigger info from Flex RIO  but NOT the data
Generate “ TrigStatus ” triggers per frame
It's a way to force trigger number give  n by board

The control “ TrigStatus " has priority on“ EmuleMode ", because it's
the last one processed by software. For  example, if“ TrigStatus "= 3 and
“ EmuleMode "= -1, telescope data will overwritten by emulated data (rs
will be emulated not 1.EmuleMode <>0) BUT 3
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trigge

eudet_miZ6_telescope_daq_demo_v1_0D.vi

Initialization

x:llog\err,eudt;frio, xt: L

sxilloghmsg_eudet_frio_dll. bxt -~

’ y
Criccmos_schH\MIMOSAZE_ITAG, =

e p— —

Debug tools

Start acquisition

f

o g

Control “Emule 6 Mi26 on board” - see 5.5.1 Introduction.
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5.5 Running the DAQ software

5.5.1 Introduction

The DAQ software has, like the emulator , four modes to read data,
selection is done via the control “

Please read the DAQ emulator documentation

modes.

0-> IPHC

1->EUDET1
2> EUDET 2
3> EUDET 3

DataTransferMode " :

to learn more about theses

The DAQ software can also emulate data butits functionalities are
limited compared to the DAQ emulator. The
hard coded in emulation functions, they are
Nevertheless it can emulate Mimosa 26 data and especially triggers , their
number can be configured from GUI

header, trailer, trigger values are
not configurable from GUI.

The DAQ also have an option to duplicate Mimosa 26 data , because
sometimes it difficult to keep a system for week wi
it ... This option is enabled by the control “

case only one Mimosa 26 is needed
D01 ), a copy of his data stream  wi

next five Mimosa 26 .

th 6 Mimosa 26 installed on

Emule 6 Mi26 on board ", in this

, connected to the first pair of links ( DOO,
| be done in memory part reserved  for the

-37-
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File Edit Yiew Project Operate Tools Window Help
& @ 2
Initializakion
Errar level ErrarLogFile Initialization E load Firs E Unload Fus Conf error ?
i Errors ]3— ]x:\Ioglerr_eudet_l’r\o_dll.t 3 f -a a SD 0
EnshleMsglog MsglogFile Load Fw EStopboard € Start board
: 127 ]x:\Ioglmsg_eudet_l’rm_dll. #13 @ o sD
EStart saving  E Save Acq E Stop saving
il jo it
Runho FrameMbPerfcg DiestDir
Hlese £l 1500 |diidata TG CT T e e A Error
TotEwNb DataTransferMode  FilehamePrefix JTAG canfig file
E}T 10000 B Jrun_ 1% CHlcemos _sctrMIMOSAZE_ITAG, =
EvhbPerFile Miz6Nb ~Tr\gger mode Save to disk Run conf ITAG Reset JTAG Load ITAG Stark
g}'ffuuo e oo i C;b" Q’ Q’ Q’
SendOnEth SendCnEthPCent AR HrEe
g - . .
o A
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5.6 Mode EUDET 1 — 1 Mi26 x 6 — full frame length....

Mode EUDET 1 selected, one Mi 26 connected, 6 Mi 26 emulated on
board, full frame length by setting Mi26 in pattern mode via JTAG . We
see that frame size is the maximum and data rate close to 6 x 20 MB/s =
120 MB/s.

[nitialization

T - ] x:logherr_eudet_Frio_dll.kxt «

T _ x:iloghmsg_eudet_frio_dilExt -

! diidata _ JTAG configuration

Fun_ \ | Cricemos_sctrliMIMOSAZE_ITAGY B

do | gw - - -

.

[ Debug tools

Start acquisition

WAz T

£ -
>

-39 -
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5.6.1 Mode EUDET 2 — 1 Mi26 x 6 — full frame length....

Mode EUDET 2 selected, one Mi 26 connected, 6 Mi 26 emulated on
board, full frame length by setting Mi26 in pattern mode via JTAG . We

see that frame size is the maximum and data rate close to 6 x 20 MB/s =
120 MB/s.

Initialization

o —
{ - losneg oo o ot \
|didats O\ ] : o @

o

E - Debug tools
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Mode EUDET 3 — 1 Mi26 x 6 — full frame length — No  trigger....

Mode EUDET 3 selected, one Mi 26 connected, 6 Mi 26 emulated on
board, full frame length by setting Mi26 in pattern mode via JTAG , but no
trigger, . We see that data are default values ($FFFFFFFF ) and data rate =
0! It's| normal because in mode EUDET 3 only frames with trigger are
ined and there is no trigger .

B eudet_mi26_teltscope_dag_demo_v1_D.vi

Initislization

7. B -
7] - 3 i\ logierr_eudet_frio_dll.txt Lo

i\ logimsg_eudet frio_dilbxt &

ddeta ]

run_

s

4o
(il

-f

o

: —_— Debug tools

-

[Start acquisition

£
o
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5.6.2 Mode EUDET 3 — 1 Mi26 x 6 — full frame length — 1 trigger / frame....

Mode EUDET 3 selected, one Mi 26 connected, 6 Mi 26 emulated on
board, full frame length , one trigger per frame. The triggers are emulated
via the parameter “ Emule mode "setto -1, trigger number = abs (Emule
mode). Now we get glata, frame size is the maximum and data rate close
to 6 x 20 MB/s = 120) MB/s.

26_telescope_daq_demo_v1 JD.

[thkialzation |

lerrudt'jr\fll xt -

J:\ogimsg_eudst_frio_dltxt —
[Run configuration]

2 Cwi ) T —
| T oo [ir26 configuration] )

d:
W ACiconos sconmosazs a8

£ rom— q ®» C

Monikoring Debug kools

Start acquisition
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5.6.3 Mode EUDET 3 — 1 Mi26 x 6 — full frame length — 4 triggers / frame....

Mode EUDET 3 selected, one Mi 26 connected, 6 Mi 26 emulated on
board, full frame size, 4 triggers / frame. The triggers are emulated via
the parameter
“ Emule mode ”setto -1, trigger number = abs (Emule mode). We see
that frame size is thg maximum and data rate close to 6 x 20 MB/s = 120

MB/s .

eudet_mi26_telescope_daq demo_v1) 0.

lgitalzation |

Joros |5 (o ko doe |
ﬂ I \msg_eudet_frio_dil t
[
‘f, m 1 - o i

:

Start acquisition
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5.6.4 Mode EUDET 3 — 6 Mi26 x 6 — full frame length — 1 trigger / frame....

Mode EUDET 3 selected, six Mi 26 connected , full frame length by
setting Mi26 in pattern mode via JTAG, one trigger ~ emulated. We see that
frame size is the maximum and data rate close to 6 X 20 MB/s = 120 MB/s.

Tnitialization

siilogherr _eudet_frio_dll.bxt «

s Ylogimsg_eudet_frio_dll.bxt "

diidata 174G configuration

o
Ccemas._scbpINOSAZS JTAG) | 4
g e T - — -

=

E = Debug tools

Start acquisition
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6 Labview tutorial

6.1 Introduction

The goal is to make a short tutorial about Labview graphical
programming . | will present you the main Labview language structures and
show you how to use them via  simple programs examples

6.2 List of examples / exercises

This is the list of examples .

B! Project Explorer - Second_Project PXIe diff_ended.lv... [l[=] B3
File Edit Yiew Project ©Operate Tools indow Help

R I R =1

Ttems | Files |

=) iﬁ;l, Praoject: Second_Project_P¥Ie_diff_ended.lvproj
= B My Computer
B @ miza
B[00 flex_rin
B [ eudst
Eﬂ, eudet_mi2é_telescope_daq_demo_w1_O.vi
i;*g, get_frame_fields__header_fonk_di_trailer . wi
- [l get_frame_fields__mi2s_trig.vi

i [
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6.3 Controls, indicators & structures

The Labview GUI is called “ Panel” and the source code “ Diagram ”. On
the above diagram you can see the main Labview “ components " : controls,
indicators , and program control structures

BlIv_ex0_ctrl_indic_struct.vi Block Diagram on Second_Project_PxIe_diff_ended.lvproj/My Computer *

Flle Edit View Project Operate Tooks Window Help

[/ @[n][2][2g] ko @ ot [ 1opt sppication Font |+ [ ] [£5- ][]

™

ontrals

B
=3
=
g
W

[Gwitch case - case structure
Humetic control Hurneric indicatar THEOOO O OOEa0
My K — E 1] Timeaut ¥
BiFE iz
1 13! 7
Local vatiable
Local varishle 7 8 10
i Time
3 [umeric ndicator] [ Time |
Biolean control Boolgan indicator
000000000000

B &
) =

oo
N |:‘ Trug 't
4 5
6
| 11
0] P

1. “ Numeric control "is an input field in which user set values
2. “ Numeric indicator "is an output field which displays results

3. Local variable is a way to create a variable associate to a control

or an indicator , eg : “ Numeric control ”, “ Numeric indicator ”. The
default way to interconnect “things ”in Labview is wires ... butit
get quickly messy ... local variables can help you to make the

source code more readable

4. “While loop " is the equivalent of the C while (..) loop . The code
inserted in the box is executed until a condition t ells to stop.

5. The “Forloop” is the equivalent of Cfor(;;)loop , it executes
the code in the box N times, i is the loop index.
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P! lv_ex0_ctr|_indic_struct.vi Block Diagram on Second_Project_PXIe_diff_ended.lvproj/My Computer *

Fie Edt View Projct Operate Tools Window Help

[#l=/ 0[]

Lg | o ‘ 13pt Application Fant \v"!mv"ﬁvlm@

o--er-------- L abiView general language control structures -

but it's displayed in a compact way : staked, that's all.

Numetic control Humetic indicator SEEOFEEEEE O
-
umeric control
Boolean control Boolean indicator
Eﬂ ................................ Eﬂ R
[tacked sequence
N m e~ OO0 [0..2] ~pPo00
PPO_FOutD4
A 5 alin
6 9 =i
]
11.
m m ooooooooooon

6. The “ case structure " with only two cases ( True/False ) is the
equivalent of C If/ else test . The box has two sides , one executed
if input Boolean “?” is true, the other if it's fal se.

7. The“ case structure " with more than two cases ( input = integer)
is the equivalent of the C switch case instruction . The box has one
side per case value, the case corresponding to the input “?” is
executed.

8. The*“ flat sequence " is the equivalent of sequential C code =
simple code written on consecutive lines without an y branch
instruction . The sequence has frames from left to write. Their
content is executed one after the other from left to right . This
structure seems strange and useless, but in fact it is useful
because Labview programming is*“ data driven " not executed
sequentially

9. The “ staked sequence " isthe same structure as “

flat sequence ”

10.The “ Event " structure is an event handler which links code
execution to GUI events or user events . It's an equivalent of a“
call back function " in an IDE like C++ Builder.

11.

The “ call DLL function "isawayto call afunctionfromaDLL .In

fact it encapsulates the function

-47 -
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6.4 While loop

Run the program by a click on

increment , until you click onthe “ Stop loop ” button. Notice the

used for loop counter

b Project Explorer - Second_P

File Edt Yew Project Operats Took Window Help

R e e =

Ikems | Fies |

B & Project: Second_Project_PXle_diff_ended lvpraj
B B My Computer

B (@ mize

@ flexio

B[ eudet

i~ [l eudet_mi26_telescope_dag_demo_v1_0.vi
sl get_Frame_Fields__header_ferk_d_trailer vi

o, get_frame_fields__mi2g_trig.vi

=

sl I

s, bv_ex3_casevi

m, Iv_ex5_stacked_sequence.vi
sl Wv_exé_for_loop.vi

il lv_ex7_while_loop_wait_user_action.vi
md, Wv_ex4_flat_sequence.vi

i [, Iv_ex8_user_event_wait_user_action.vi
[® v_ex3_meas_ram_cpy_time.vi

B[E eudet_frio

- [ml, Eigth_U3Z_diff_ended (Host).vi

=, Eigth_U32_4dma_diff_ended (Host).vi

s, Test_DRAM_dff_snded (Host).vi

& [ FPGA Target (RIDO, PXIe-7962R)

-[ld frga_reference.ctl

[ % Dependencies

. Build Speciications

black arrow , the loop counter will
local variable

File  Edit Operate  Tools

Stop loop.

@

Loop et

1151253121

Cperate

(21 [z8] lba 2P o2

(while loop dema

Loop cnt

[Exit loop if True

Second_Praject_Prle_diff_ended IvprojjMy Computer 4|
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6.5 If

Run the program by a click permanent execution button .
Click onthe* Increment ” button, the loop counter will indrement while button
ison (green)and stop when it gets off.

il & Project Explorer - Second_Project_PXIe_diff_ended Iv... =] EY
Eile Edit Wiew Project ©Operate Tools Window Help

EEC TR S

Ttsms | Fies. |

B [kl Project: Second_Project_PXIe_diff_ended.lvproj
& § My Computer

[} @ mize

Flexx_rio

[
B[ eudst
i [l eudet_mizs_telescope_daq_dema_vi_0.vi File Edit i Project Operate Tools Wik

@ get_frame_fields__header_fent_dl_trailer. vi
* Counter
48929
\F demo --» case structure
P

@ get_frame_fields __mi2é_trig.vi
|2=cond_Project_PxIe_diff_ended.ivprajftty Computer] |

| Iv_ex1_while _loop.vi

[ml bv_ex3_case.vi
bl lv_ex4_flat_sequence.vi
sl Iv_ex5_stacked_sequence.vi
ol bv_ex6_for_loop.vi
s lv_ex7_while_loop_wait_user_action. i
o gl lv_exB_user_event_wait_user_action,vi
@ Iv_ex9_meas_ram_cpy_time.vi
o[ eudst_Frio
sl Eigth_UI32_diff_ended {Host).vi
sl Eigth_UI32_4dma_diff_ended (Hast).vi
sl Test_DRAM_diFf_ended (Host) vi
B} §5 FPGA Target (RIOD, PXIe-7962R)
- i, fpga_reference.ctl
B % Dependendies
- & Build Specifications

Yiew Project Operate Tools Window Help

[ FlEEEE

I derna -3 case structure

Counter

T[True Pl

Increment

[Execute if True

Counter B}

Second_Praject_PXle_dff_ended.ivprajMy Computer 4 |
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6.6 Flat sequence

Run the program by a click permanent execution button
The sequence will execute step by step from left to right |, the light will switch
on one after the other , with a delay of 1000 ms.

Fie Edt Yiew Project Operste Jooks Window Help

oS Hel 4 o x vk m-E

tems | Fies |

Bl [l Project; Second_Project_Pxle_diff_endsd. brproj
B B My Computer
@B E mze
B[ flex_rio
B[ eudst
i ] eudet_mizs_telescope_dag_demo_v1 Owi
i, get_frame_Fields_header_ferk_di_trailer vi
b gl get_Frame_fields_miz6_trig.vi
sl Iv_ex1_while_loop.vi
Lo ful v_exz i
gl Iv_exa_case.vi

ml, Iv_ex5_stacked_sequence.vi
Ll v_ex6_for_Joap.i
ml, Iv_ex7_while_loop_wait_user_action.vi
Lol Iv_ex@_user_svent_walt_user_action.vi
- [l Iv_ex9_meas_ram_cpy_time.vi e
eudet_frio Second_Froject_Prle_dff_ended uproiihy Computer|
- |, Eigth_U32_diff_ended (Host).vi
s, Eigth_U32_ddma_diff_ended {Host).vi
- [ml, Test_DRAM_diff_ended (Host).vi
3 [ FPGA Target (RIOD, PXI=-7962R)
- [t Fpoa_reference.ctl
] %' Dependencies

H Fle Edit View Project Operate Tools Mindow Help
5 T 3
[Pl 2 C
|
d [Flat sequence demo
N
|
. [Reset allight
Firsd Euwitch on light Ewitch on light 2 [Britch on light =
Light 2
i &
i
Firs
Light 3
;
Lab
A S Tl '
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6.7 Staked sequence

Run the program by a click permanent execution button
The sequence will executes step by step from left to ri ght, the light will switch
on one after the other , with a delay of 1000 ms. The result is the same as with
the “ flat sequence " (6.6 ) the only difference is the way the structure is
displayed in diagram

Eile Edt View Project Operate Tools Window He
EEC I L

Ttems | Fies |

O k) Project: Second_Project_PXle_diff_ended lvpraj
B [} My Computer
@ mizs [t
flex_ria Eile Edit Wew Project Operate Todls i @L
B[ eudst 5 _/ |{:|
@ eudet_mizé_telescope_dag_dema_wl_0.vi ‘E@ \ 4 _‘I
@ get_frame_fields__header_font_dl_trailsr, vi light 1 E
|l get_frame_fields__mizé_trig.vi e
- Jmel, v_exi_while_loop.vi o
-l e_exz_if.vi Light 2
[l be_ex3_rase.i
-l Iv_ex4_flat_sequence.vi Light 5
Iy Vi 1

sl I_exe_For_loop i

[ml. Iv_ex7_while_loop_wait_user_action.vi
- lmel, Iv_exB_user_evenk_wait_user_ackion. i
= @ Iv_ex9_meas_ram_cpy_time vi
i1 eudst_frio
- ) Figth_U32_diff_ended (Host).vi

- m, Eigth_132_ddma_diff_ended (Hast).vi

[ml, Test_DRAM_dIFF_ended (Host).vi

i 5 FPGA Target (RIOD, PXIe-7962R) b Iv_ens_stacked_sequence.viBlock Diagram [H[=]
- f fi .kl

E’;—n DGEJEE"?”CEC Ele Edit Yiew Project Operate Tools ‘Window H
- 5 Dependencies

"% Build Specifications

El Iv_ex5_stakked_sequence.vi

Second_Pru]‘ect_PXIe_diff_ended‘varu]ﬂMy Cumputelﬂ%

Light 1

[Feset all light:

Controls B Secand_Praject_Prle_dirt_ended lvpraifity Compater | | [ 2
| Ee e v—|
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6.8 Forloop

Run the program by a click permanent execution button

The loop will execute “ Loop nb to run
index " indicator, but as permane

higher than “ Index” because it count

¥ Project Enplorer - Second_Project_PXI
File Edt Yiew Broject

oS He | %

| tems | Fies |

Operate Tools Window Help

R =0

O [l Project: Second_Project_Pxle_diff_ended.hpraj
B+ B My Computer
B @ mizs
B[ flex_rio
B [ eudet
b [l eudet_miz6_telescope_daq_demo_v1_0.vi
) get_frame_Fields_header_fent_dl_traier vi
b [l get_Frame_fields_mi26_trig.vi
) lv_ext_while_loop.vi
b ] v_exz i
] Iv_exa_casevi
bl v_ex4_flat_sequence.vi

Jv_x7_while_loop_wwait_Liser_action i

- [l Iv_ex_user_event_wait_user_action.vi
[s] Iv_ex9_meas_ram_cpy_time vi

B (G eudst_frio

|mll Eigth_U32_diff_ended (Host).wi

ml, Eigth_U1z2_ddma_diff_ended (Host).vi

sl Test_DRAM_diff_ended (Host).vi

£ i FPGA Target (RION, PXIe-7962R)

[ fpoa reference.ctl

B % Dependencies

"% Build specfications

Controls B |

" times, you ca
t execution is enabled
automatically . Therefore the “Loop'¢nt ”indicator will ipdicates a
since beginning

Edit ¥iew Project

check it via “
, the loop will

of program exec

Loop

number

restart

ution

Loop index:

s

Second_Project_PXle_diT_ended. uprajfiy Computer] |

Operate

[l o 7 |

Loop nb to run

Laop et

fFor lnop dermo

N

Loop index o]

-

Second_Project_PFle_dif_ended lvpraj/My Computer 4 |
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6.9 While loop wait user action

Run the program by a click on black arrow . The loop runs and the “ Exec

cnt " indicator increments while the “ Exec ” switch is on

(green).

The windows tasks manager show that Laview uses 50 % of the CPU to
perform this task ... it's because it's a polling of the “ Exec ” switch state ! it's
not event driven ...

File Edt View Project Operate Tools indow Help

[neSHe| &

TR .

tems | Fies |

Bl [kl Project: Second_Project_Pxle_diff_snded.lvproj
& B My Computer
@ mize
@ fexrio
[ eudet
- mi eudet mizé_telescope _daq_dema_vi_0.vi
- i, qet_frame fields_header_fent_dl_trailer v
b [l get_frame fields_mizs trig.vi
o . v _exct_while_oop.vi
ol e i
b, v _ex3_case.vi
b [l b_exa _Tlat_sequence.vi
b jml Iv_exS_stacked_sequence.vi
-l _exs_for_loop.vi

i~ sl Iv_exB_user_ewent_wait_user_action,
o Jml, Iv_ex9_meas_ram_cpy_time.vi

@ eudst_frio

sl Eigth_U32_diff_ended (Host).vi

[se], Eigth_U32_ddma_diff_ended (Host).vi
s} Test_DRAM_diff_ended (Host).vi

ﬁ FPGA Target (R100, Pxle-7962R)

[ foga_reference.ctl

"5 Dependencies

% Buid Specfications

, search

Exec ot
5

Fie Options View Help

7 Windows Task Manager

Applications | Frocesses Perfrmancs |Netuwerking |

[CPUUsage—| [~CPU Usage History

[ PF Usage -Page File Lisage History

[Second Project_PrRle_diff_ended.vprajfity Computer] [ 7

Total 7436832
Limit 4032792
Peak 43812

Totals Phiysical Memory (k)

Handles 20824 Total 2096620
Threads 706 Avalable 1035108
Processes 61 System Cache 1134612

"Cnmm\t Charge (K ‘ Kernel Memary (k) ‘

Monpaged 48836

[Processes: 61 ICPU Usage: 50%

|Commit Charge: 726M3938M

=]

Execcnt

o]

[Gecond_Project_Prle_diff_ended.vprojfiy Computer 4 |
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Please notice the switch property © mechanical action ”"setto“ Switch
when pressed " = thisis a simple ON/ OFF switch like the one used to control
the light of this room.

EHE

lex_rio
[ eudet

bl eudet_mize_telescope_daq_demo_vi_0.vi
s get_Frame_fiekds_header_Fone_di trailer vi
sl ot _Frame,_fields_mize_tig.i

m. br_ex1_whils_loop i

b, W2 i

|md, Iv_ex3_rasevi

|ml, Iv_ex4_flat_sequence.vi

[, Iv_ex5_stacked_sequence.vi

! == i
=
2l bl bv_exB_user_event_wait_user_action.
b |m. v_ex3_meas_ram_cpy _time.vi
I cudet,_frio

-, Eigth_L132_dff_ended (Host).vi
|, Eigth_Ui32_sdma_diFf_ended {Host).vi
[, Test_DRAM_diff_ended (Host).w
{5} FPGA Target (RIOD, Pxle-7962R)
i) fooa_reference.ct
" Dependencies

&, Buld Specfications

Controls B

QU search | 22 view~

it e
SlnsHe o x| @
LA troms [ s |
| Pk | FTTEY Project: Second_Project_PXie_Aif _ended.lvprol
2 Er B My Computer
b @ mzs

size | Type | Date odified
File Folder 26/04/2010 09:38
File Folder 10/11/2010 09:02
File Folder 04/11/2010 17:14

Formation

Operate
[ 0] [ 120t Applcation Forn

N
Wisible Itams
~ Find Terminal

| Changeto Indicator

__ Description and T
Sewond pr e et

Create
Replace

Data Operations
Advanced

Fit Contral bo Pane

Scale Object with Pane

Propetties

|+ Modern
L_| [ P | ;g
e[V H B4 @CBrP@E O

| Ml | b | Epbn | Creu. | s | 5 ca| b | Be. | e WJ‘@
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6.10 Event wait user action

Run the program by a click on
increments while the “ Exec ” switch is on

cnt " indicator

(green).

black arrow . The loop runs and the “ Exec

The windows tasks manager show that Laview uses 0 % of the CPU to
perform this task ...
6.9) 11l

it's because now it's event driven ...

compare to result of (

Fie Edt View Project Operate Took iindow Help

oS HM| &

ST =

tems | Fies |

= [a Project: Second_Project_Pxle_dff_ended.lvproj
B B My Computer
B[ mize
[} Flex_ria
B[ eudet
il eudet_miz6_telescope_daq_demo_v1_0.wi
-, get_frame_Fields_header_fort_dl_traler vi
+ gl get_frame_fields__miz6_trig.vi
- [ull b_ex1_while_loop.vi
[l v_exz_if v
- ol W_ex3_case i

[mll v_ex4_flat_sequence i
- [ul, lv_exS_stacked_sequence.vi
el v_ex6_for_Joop.vi

- [mll Wv_ex7_while_loop_wait_user_action.vi

- Q Iv_ex3_meas_ram_cpy_t
1 [@ eudst_frio
- [, Eigth_U32_diff_ended (Host).vi
s, Eigth_U32_ddma_diff__ended tHost).vi
- [, Test_DRAM_Ff_ended (Host).vi
£ {5 FPGA Targst (RIOD, PXIs-7362R)
- [k Fpoa_reference.ct
B %' Dependencies
= z Build Specifications

e.vi

£l windows Task Manager

File Cptions Yiew Help

CPU Usage |

applications | Processes Performance: | Hetworking |

[~ CPU Lisage Histary

~PF Usage

Exec cnt
18

~Page File Usage History

[Second_Froject_PAIe_dit_endedFeprajiity Computer] « | v
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-~ Totals I Physical Memary (k)
Handles 20821 Total 209662
Threads 703 isvailable 103603
Processes 61 System Cache 113461

- cammit Charge (K) ~Kernel Memary (k)

Tokal 752276 Total 13968
Limit 4032792 Paged 9084
Peak 843812 Nanpaged 4883

[CPUUsage: 0%

Fie Edt Vew Project Operate Tools Window Help

[Commit Charge; 734M { 393t

521 [z5l [bal o8]

1] "Exec’: value Change ~]

Exec
]

Exec ot

Ct

]

[Becord_Project_PRIe_dFT_erded boprajiy Compater 4 |
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Please notice the switch property © mechanical action ”"setto“ Switch
until released ” = thisis“ push button ” like the one we use for a ring.

File Edit Yiew Project

Operate Tools Window Help
NS HE s 0 X9 ok
tems | s | =8

size | Type | Date odified
File Folder 26/04/2010 09:38
2

[+]

z

2

B [l Project: Second_Project_PXle_diff_ended.lvproj
B+ B My Computer

5 mize

flex_ria

[ eudet

bl eudet_mize_telescope_daq_demo_vi_0.vi

m_@‘

Fle Edt View

Form Project Operate Tools Window Hel

Pk Application Font

= get_frame_fiekds _header fent_dl_ traller vi TTT
el get_Frams_fislds_mi26_trig.vi i i

m. br_ex1_whils_loop i E | B

= i e cnl
o i, v _ex2_ifvi ! T

B o e T R — » I
L[, v_exd_flat_sequence.vi s

[, Iv_ex5_stacked_sequence.vi
@l b be_exs_for_loop.vi
=l lv_ex7_whie_loop_wait_user_acti

- Change to Indicator

Second Frojec

Description and Tip...

a _—
\ sl te_ex9_meas_ram_cpy_time.vi ;reTte :
[ eudet_frio eplace
- |, Eigth_Li32_diff_ended (Host).vi Eta Ouzvatmns :
jvance

|, Eigth_Ui32_sdma_diFf_ended {Host).vi
[, Test_DRAM_diff_ended (Host).w
{5} FPGA Target (RIOD, Pxle-7962R) e e
i) fooa_reference.ct
" Dependencies
"%, Buld Specfications

Fit Control bo Pane

Froperties

Controls B
QU search | 22 view~

|~ Modem
I T P [ ;g
Bt [ M 4O @BCBa Ve o | B | Gbn | b [ e | Erser | 5 cal| G b | Bee. | Gt [ J‘@

5 YEVEa 1514
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6.11DLL function call

It will be explained in next version of documentat ion.
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6.12RAM copy execution time measurement

This program uses most of the control structures shown in the
Event ” structure in a different way than in the
time out " event. It's a way to make a polling but to
is not displayed in GUI,
on parallel port line D6 (or D7 ? ).

examples . It also uses the “
examples , by using the “
free CPU between two pool cycles

it must be measured with an oscilloscope

. The execution time

@ b Project Explorer - Second_Project_PxIe_diff_ended lv... Il[=] B3

Eile Edt Wiew Project

e He | %

Operate  Tools tindow Help

TR S

Bl lv_ex9_meas_ram_cpy_time.vi

Addi

wems | Fies |
Falc

B sl Project: Second_Project_PXle_diff_ended lvproj
E B My Computer
B @ mee

m@@

Gt @ Flex_rio
B[ eudet
b [l cudet_mi26_telescope_daq_demo_w1_0.wi
[a) get_Frame_Fields  header_font_dl trailer.vi
Ll get_frame_fields__mize_trig.vi
-l v_ext_while_loop.vi
ol v ex2 i
|l lv_ex3_case.ni
bl e_exd_Flat_sequence.vi
[l Iv_ex5_stacked_sequence.vi
ol Iv_exs_For_loop.vi
sl Iv_ex7_while_loop_wait_user_sction.vi
Lo [ml, lv_exB_user_event_w;
( = [
) eudet_frio
|ad, Eigth_U132_diff_ended (Host).vi
@l Eigth_U32_4dma_diff_ended (Host).vi
|ml, Test_DRAM_dIFf_ended (Host).vi

user_action.vi

Formation
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Eile  Edi

ek

Gperate  Tools

Window  Help

Error level

[ritizlization

ErrorLogFie

£J|Errors + Warnings

|z | x:\loglerr_meas_ram_cpy_time.txt

Free mem

>

Mem cpy made
94

Heas mem cpy time:

<>

Ensbletsglog MsglogFle

fiz7 | #i\logimsa_meas_ram_cpy_time.txt
Alloc mem —
<o -

Mem cpy laop cnt
78

Second_Project_Ple_dif_snded.l/projfMy Computer] « |

Initialization

=

D&

-
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lock Diagram on Second_Project_PXIe_diff_ended.lvproj/m
File Edit ¥iew Project Operate Tools ‘Window Help

>[®] @[m][@][25][sal@]or [ 130t rppication Font |« [E~][max] [£D =124

Allac mem Free mem Meas mem cpy time Mem cpy mode Mem cpy loop cnk SzMB

x| o[ [0 Timeout ] o —
Timeout 20 ms
W[Tru= <}

Mem cpy mode

EFRIC__FDbgMeasRamCpy Time, vi

Meas mem cpy time [f-
Mem cpy loop ent D Mem cpy loop ent
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7 DAQ source code

7.1 Introduction
The goal of this chapter is to give you  an overview of DAQ Labview
source code . We can't go into details , but we can explain the job of each part
and how it runs.
7.2 DAQ source tree
Two directories contain the DAQ Labview source code
e ccmos_pxi_dag_local_conf = configuration files for old PXI DAQ ( not

for EUDET )
e ccmos_pxi_dag_crate_V2009 -> source files

File Edit  ‘iew Favorites  Tools  Help

@Back - \_,] e ‘ﬂ‘

Address Iuﬂ Ch

o |
P ! Search = Folders

» | Mame =
@ Desktop |57 3c50a630abatea7 a25526b250 3 4ca
B ty Docurnents !:l:’zaaku
El 1;} Ty Camputer I”I,:' 2250 ;
5] e WINDOWS (C:) |[hccmos_pxi_dag_crate
[T 573c5ca630abifearazsa26b2503 4ca

Folders

L3 asa bt i

|53 backup [Cycemos_sckr

53 ccmos_pxi_dag_crate G Config.Msi
|53 comos_pxi_dag_crake_y2009 rﬁcsantns
. . . - [F=Hrwnwin

—

The batch “ loc_labview_v2009.bat ” creates three virtual drives 2 Y:, X,
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The batch “ loc_labview_v2009.bat ” creates three virtual drives - Y:, X,

e Y = Points to ccmos_pxi_dag_crate_V2009

e X = Points to ccmos_pxi_dag_crate_V2009\X
It contains the binary part of the C tree architect

e L = Pointsto ccmos_pxi_daq_crate_V2009\L
It contains the Labview source files

The X: virtual drive contains the
directory .

ure - DLL

for EUDET Telescope DAQ

eudet_frio_dll.dll and the log files

File Edit Miew Fawvorites  Tools  Help

,.f.' ! Search

@Back - w"_l - ‘ﬁ'

g
i

Address (75 %:5bin

Folders

@ Desktop
[#] D My Documents
= *j My Compuker
e WINDOWS (C2)
S Mew Yolume (D)
S WINDOWS (L)
[ e WINDOWS (%)
=2 bin
I3 log
e WINDOWS (Y1)
ﬁ i% on 'shogat473' (Z:)
[ Control Panel
I shared Documents
[7=1 root's Documents
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_Mame
run_testJ:upu:urt.I:uat
run_emuI_FIex_riu:u_daq.I:uat
wilad, bpl
=) 0. bpl
[ leudet_frio_dll.dl
%] daq_pei_dil.di
%] cezzaomt. di
] barlndrmm. di
I}Etestjpurt.exe
I&k read_Flex_rio_daq_File.exe
Ifh mizé_frio_check_conwvert_bt_run.exe
Iﬁﬂ! emul_Flex_rio_dag.exe
Ealluwiu.exe
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The L: virtual drive contains the

Labview .

It means one Vi ( Virtual Instrument

encapsulates ” each function of the DLL
the DLL function , example : EFRIO__MI26_FJtagStartChip .vi

encapsulates the DLL function

EFRIO__MI26_FJtagStartChip (...) .

These Vi are installed in directory

8§ cudet_Frio

File

Edit  Wiew Favorikes  Tools  Help

eudet_frio_dIl.dll interface to

& function in C code ) which “
. Each Vi has the same name as

L:\dl\win\eudet_frio

| ) Back - | - ﬁ ) search | [
o " V|2 o

Falders

Address |g L:idllwinieudet_Frio

/

Folders

/

ame

@ Desktop
H D Ty Documents

= vj Py Cormpuker

B

S WINDOWS (C:)
S Mew Yolume (D)
e WINDOWS (L)
2
= ) win
5 dag_pi
B o

51 BoardConfFields
[ BoardstatusFields

[ pri

S WINDOWS (35

S WINDOWS (1)

2% i$ on 'sbgat473 (Z:)

[} Contral Panel

(L5 shared Documents

I3 root's Documents

H 'EJ My Mebwork Places

I+

&

[~ FAMSHRRAeET G

Recycle Bin
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gﬂ. temp.vi

[l EFRIO MIZ6 FltagStartChip.vi
|_1'_=1,EFRIO MIZ6_FltagReset i
LQEFRIO MI26_FtagloadFile, vi
LE.EFRIO MI26_FItagloadChip, vi
--ré. EFRIZ_ MIZA_FHwatartChip, wi
|=£|, EFRICO_ MIZ6_FFRioAcqDeserDabaMize, vi
[l EFRIO_ FTrfData.vi

i;Q. EFRICO__FTluTriggerz2str,vi

gg. EFRID_ FTimestampz3skr . wi

=l EFRIO_ FStopSavinganFile.vi
LQ,EFRIO __FskartSavingOnFile, vi
|l EFRIO_ FSetBoardconf vi

[l EFRI0__FsavescqonFile.vi
[ EFRIO_ FPrintRURCONE. vi

[l EFRIO FPrintMsg.vi

i;ﬂ, EFRIC_ FPrinkBoardStatus, wi
[l EFRIO_ FPrintBoardConk.vi
[l EFRIO_ FPPOULDT i

=l EFRIO FPPOULDE i

sl EFRIO_ FPPOULDS vi

] EFRIO__FPPOUD4,¥i
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installed in the directory

The L: virtual drive contains EUDET Telescope DAQ project .

The DAQ source file eudet_mi26_telescope_dag_demo_v1 O.vi is
L:\prj\win\dag_pxi\eudet

Fil=  Edit

Wiew  Favorites  Tools  Help

@Back - J - 'ﬁ'

,-".'_ IJ Search

r
l.

i\

I Folders

Address |[C7) Lipriiwinidag Jj)(i'l,EL‘jEt

\

Folders

I

% | Mame \ﬂ

@ Desktop

[+ D My Documents

= 'j My Campuker
e WINDOWS ()
g ey Yolume (D)
[= e WINDOWS (L)

=g di
= W 51
= 5 win
E 55 dag_px

IL?_:}
[ eudet_tot110
[C30) Files
[ Flesx_rio
[ Elmes wim ACASAA

ig.g. eud&_mi26_telescu:npe_daq_demo_v1_D i
gﬂ. get_frame_fields__header_font_dl_trailer, wi
gg. get_frame_Fields__mi26_krig.vi

gﬂ. Iv_ex0_ctrl_indic_skruck, vi

i;ﬂ. Iv_ex1_while_loop,wvi

gﬂ. Iw_ex2_if i

gg. Iv_ex3_case.vi

gg. Iv_ex4_Flat_sequence.vi

gﬁ. Iv_ex5_stacked_sequence.wvi

gﬂ. Iv_ex6_For_loop,vi

gg. Iv_ex7_while_loop_wait_user_ackion.wi
.;Q. Iv_ex8 user_event_wait_user_action.vi
i;ﬂ. Iv_Ex9_meas_ram_cpy_time. i
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The L: virtual drive contains  Flex RIO board control Vi . This is an
API written in Labview to configure the Flex RIO board.

We can'’t explain each Vi during this training, we wi Il see the most
useful when we will look into in the DAQ applicatio n source code.

Theses files are located in directory L:\prj\win\daq_pxi\flex_rio

File Edit \Miew Favorites Tools  Help

@ Back ~ I ~ ‘ﬁ' j.-.'f'Search IH_- Folders | [iif]=

Address |77 Lipriiwinidag_pxitflex_rio

Folders 3o lame =

@ - gﬂ. ___ FlexRio_ReadRamas'W3z_no_ret 1w

gﬂ. Zopy of FlexRio_ReadRamasii'32, vi

] FlexRin7953R_LoadFu.vi

g'ﬂ. FlexRio7953R_LoadFw_deser_data,vi
gﬂ. FlexRin7953R_ReadRam 16, vi

] FlexRio7953R_Readraniv'32, vi

i;ﬂ. FlexRio79553R_ReadRamW3Z_no_close, vi

[# D My Documents

= *j My Compuker
S WINDOWS (C:)
S Mew Volurme (D)
= e WINDOWS (L)

= dl ; : :

B B pri ), FlexRio7953R _setEmulMade. vi
B 3 win gﬂ. FlexRio7953R_SetSampleEdge . vi

= B deipi gﬂ. FlexRio7953R _SetSamplehb, vi

gﬂ. FlexRio7953R_Set3ampleb_deser,vi

5 eudst - : ;
::'f:! eudet 101110 gﬂ. FlexRio7953R_SetSyncEdge. vi
- m, FlexRin7a53R_Start.vi

I Files
[ Flex_rio_0s0810
IC5) Flex_rio__es_ old

]l FlexRio7953R_Start_deser.vi
[ Flexmio_BbdaddBoard.vi
] FlexRin_BbdGetBoardld.vi

- SR T R e e R
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7.3 DAQ software GUI

The Justto remind you what it looks like

[Iriitialization

x:\loglerr_eudt_FrlD_dII‘txt: L

xrilogimsg_eudet_fria_dll.txt

ITAG configuration y
Cieemos_schrlfMIMOSAZE_TTAG) =

- = -

Monitoring - Debug tools

Start acquisition

go b
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7.4 Controls of the DAQ software

It's the controls used on DAQ software GUI . As you can see they are on
the left, out of any control structure (loop and so on), it's because | prefer to
use local variables to access them rather than having a lot of wires  which
cover the diagram ...

Pl eudet_miz6_telescope_daq_demo_v1_0.vi Block Diagram on Second_Proje

File Edit Wew Project Operate Tooks Window Help

| lm] o W[ ] ko]t [ e

Buttons contral actions
o]zl
Initialization  Run conf ra—— i
I i -
it Type
Time
Load Fuv Print run conf Ctiref
] Coords
- =i
== O» Buttan
Mods
PlatMods
ITAG canfig File
@ 9T Srint board cor
(e P
-
=
JTAG Reset
- Print board status
_
= S
=
JTAG Laad
i
=
JTAG Start
'I
=
Display frame aff-line {incomplete)
LA
=
1 Port D4 1} Port DS
_ -
=
Close Fry i} Port D7
- -
= .
Frame selection for displar
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7.5 Indicators of the DAQ software

It's the indicators ( or most of them ) used on DAQ software GUI . As you
can see they are on the top, out of any control structure (loop and soon), it's
because | prefer to use local variables to access them rather than having a lot

of wires which cover the diagram ...

Bl eudet_mi26_telescope_daq_demo_v1_0.¥i Block Diagram on Second_Project_PXIe_diff_ended.lyproj/|

File Edit Yew Projeck Cperate Tools  Window Help

:{>|1§}| ©|E|||.,u|lﬁb|uﬂ [ 13pt Application Fort |~ {[$5+]

5] [5-]>al

[Displays For Frames monitoring -= Header, Frame cnt .., Trailer + TUU Triggets|
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7.6 The main “ endless "loop ...

The whole DAQ software is in an “ endless ” while loop  (exit condition
set to false by a constant ) because the “ event ” structure, has some
limitations . Therefore the only way | found is to encapsulate the “event”
structure in a “ while (1) loop”.

It will not waste CPU time because of the “ event ” structure ~ “ time out
event which will release CP\each 20 ms . It's a way to have \both : polling and
event driven code in the-Same application.

”

- 68 -

Fle Edi Yiew Project Operate Aol Window Help
G e e \
¥
—
R0 Timeout 'H
[Timgout 20 ms Stark run
Lask error message Fandle" Runreques.”
[ @LastError: -3 Test switch by poling sach 20 ms
i - - Stays in a loop until end of run
5 G
Time
T
Wire M
HO0O00000000000000000000000000000000000008/y,j]vp/I000000000000000000000000000000000000004
Peeset acquisitions counter
Beq counter
[5eart saving on file ( f enabled in run parameters
EFRIO_FStartSavingOnFie.vi £ Start saving
fe=
jsfs}ssfagsosfagsfofufaks oo faks fnfsfaRiageoivhaRsfofsfaRsfofsfaks afefahsRaRssgohRsovhagsfofrfaks fafsfaks nfeyaR iR ogshgsfofsfaRs fofsfaks fnfefshs iR efvfs
|I| .. VL




EUDET-Memo-2010-28

7.7 The initialization code = “ Initialization ” button

This code initialize the library , it's called by a click on  “ Initialization ”
button via the “ event ” structure on mouse down event.

Step 0

It calls the eudet_frio DLL initialization function - EFRIO__FBegin (...).

¥! eudet_mi26_telescope_daqg_demo_v1_0.¥i Block Diagram on Second_Project_PXIe_diff_ended.lvproj/My Computer

File Edt View Project Operate Iools Window Help
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Initialize DLL

Type

Time

e R AR AR o~ AR A A R AR
oords n
Button

Mods

FlatMods

Call DLL init function

Error level

= Enund3

|Copy wariables from DLL to LY

EFRIO__FBeqin. i
ﬁ ﬂb EFRIO_ CpyBoardConfDIToly.vi
' = =

EnableMsglo

-~ EFRIC_ CpyBosrdStatusDiToly.vi
MsgLogFil
=300 EFRIO__FPrinthsg.vi

B
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7.8 Step1

and prints a log message .

It forces the board state to be present

igram on Secon

File Edit Wiew Project Operate Tools Window Help
@@ [ ] o [ 13pt Application Fort |v‘ :D-I = I tﬁvllﬂ
J[[ 1] "Initislization": Mouse Down =B
[Initialize DLL
Type
Time:
CHRef
OO0000000000000000000000000000T{[g,.[] ~pfl0000000000000000000n0n0o0ooot
Coords =
Button
Mods

FlatMods
Force board to be present
@BoardPresent

OO 0000 O00 00000 0000000000 0000000000000 0000000000000 00 0000000 oooot
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7.9 The firmware loading code - “ Load Fw ” button

This code loads the firmware in Flex RIO board, it's called by a click on
“ Load Fw " button via the “* event ” structure on mouse down event.

7.9.1 StepO

It calls the fw loading Vi = FlexRio_LoadFw.vi

T eudet_mi26_telescope_daq_demo_v1_0.vi Block Diagram on Second_Project_PXIe_diff_ended.lvpraj;!

File Edit Wew Project Opersts Iools Window Help

OEDﬁ 13pt Application Fort \-l@@”eﬁ-”;ﬂ

20k T[] "Load Fw™ Mouse Down NI FFTFFITITFT
__Luad Firmusare
Type
i e e e e e X e e e Na X N1 ]| o A NekeNale Na N N XN eN e e peneansnaansne
CHRef
Coords
Button
Mads
PlatMods

Frint debug messages

®FPGA V1 Reference Out

|I EFRIO__FPrintMsg.vi
=)
Load Fw step 0 - before Fw nading

FlexRio_LoadFufvi E load fw

OO0 00000000IIoIIIIIIDIIO0DIOIIo0oTI IO OO OO OO O O OO
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7.9.2

Step 1

It prints a log message .

Block Diagram on Second_Project_PXle

COperste  Tools Window Help

Ele Edit

Wigw  Project

|29 [ 130t Applcation Font |.l :‘”'I m-l,@

T[] "Load Fw': Mouse Down

PlatMods

OoOooo0Oooo00ooooooooooooor

O0000000000000000000000000][0,.1]~

JLoad fw step 1 - end of init sequence - do nothing

[Prirt debug messages

EFRIO__ FPrintMsg.vi

!

i

D000 00O00 0000 00000000000 0000000000000 000000000000 000000
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7.10The JTAG code => “Initialization ” button

7.10.1 JTAG configuration file loading - “ On file selection ”

This code tells the JTAG application to load a JTAG configura  tion file via
COM interface. It's called on file name change . It calls the eudet_frio DLL JTAG
loading file function - EFRIO__MI26_FJtagLoadFile (...)

1 eudet_mi26_telescope_daq_demo_v1_0.viBlock Diagram on Second_Project_PXIe_diff_ended lvproj/My Computer

Fie Edt Yew Projct Operate Tools Window Help

’E@ @@ ||.u|lﬁ’|uj} | 3o Appicaion Fort |+ |3

o] O]

W[ "1 canfig Fle"s Value Change R

et 274 confi file From G1 + Send conmand ko JTAG application - "Select TG fle']

EFRIO_MI2%,_FtagloadFle i

TTAG config file
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7.10.2 JTAG Reset chip - “JTAG Reset ” button

This code tells the JTAG application to reset all the Mimosa 26 via COM
interface. It's called by a click on “ JTAG Reset ” .button. It calls the eudet_frio
DLL JTAG reset function - EFRIO__MI26_FJtagReset (...).

Fle Edt Yiew Project Operate Tools Window Help

%] 0] 2] ol ot [ oo dpcatin ot +] 8] e #9124

M [4]" 743 Reset" Mouse Down b

{5end cammand ko JTAG application -> Reset al Mimasa 26 = Hardware reset |

Coords
Button

EFRIO_MI26 FltagReset.vi

..................... TG Ervar

B
‘F%?’
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JTAG Load chip - “JTAG Load " button

This code tells the JTAG application to load all the Mimosa2 6 via COM
interface. It's called by a click on “ JTAG Load ". button. It calls the eudet_frio
DLL JTAG load chip function - EFRIO__MI26_FJtagLoadChip (...).

Fle Edt View Project Operate Tooks Window Help

o e

H [5] "7 Load"s Mouse Down vH_

tend command to JTAG anplicaton - Load al Mimasa 25 with JTAG config fle parameters |

Coords EFRIO_MI28 F taqLoadChip.vi

Buttan

----------------------- TG o

B
‘F%?'
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JTAG Start chip 2> “ JTAG Start ” button

This code tells the JTAG application to start all the Mimosa 26 via COM
interface. It's called by a click on “ JTAG Start ". button. It calls the eudet_frio
DLL JTAG start chip function - EFRIO__MI26_FJtagStartChip (...).

Fle Edt Yiew Project Operate Tooks MWindow Help

6] TG Sart’sMouse Dov %

Wend command to JTAG application - Start all Mimasa 26 |

EFRIC_MI26_FlagtartChipvi

.................... 1714 B

(Coords
Butkon
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Run configuration - “ Run Conf " button

This code sets run configuration.

Step 0

It makes a copy of Labview global variables to DLL , because it's the
easiest way to get current state of board configura  tion and status Vi in the DLL.

Fle Edt Wiew Project Cperate Tools ‘Window Help

@] O[n] o[ o [ 130t Appicaton Font [« |[3oe | e | (€52l

W[[71"Run canf"; Mouse Down -k

[Get run parameters from GUI and call EFRIO_FConfRun with them ko s

II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II..D[D 3]vtPI:II:II:II:II:II:I

CHRef
Coords
Buttan

[Capy variables from LV to DLL]

EFRIO_ CpwBoardConfLyToDll vi

EFRIO_ CpyBoardStatusLyTalll,
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Step 1

It gets run parameters from GUI and call the eudet_frio DLL run
configuration function - EFRIO__FConfRun (...).

_telescope_d i iagram on Second

e Edit Yiew Project Operate Tools Window Help

3 @l OIE ba|FP| o0 | 13pt Application Fank |'”=’7—"l

20]= T[] "run conf": Mouse Down W= T T

[Get run parameters From GUI and call EFRIO_FConfRun with them ta setup run config |

T[}’DE OOOoOoOoO0000O0000000000000000000000000R;7[g, 3 -pl000000000000ODOt
ime

CHRef

Coords Runla SendOnEth

Bukton

Mods
PlatMads

SendOnEthPCent

Call run configuration function

FConfRun,¥i

FrameMbPeracg

DataTransferMode

Trigger mode
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Step 2

It makes a copy of the DLL board configuration and status vari ables to
the Labview global , because it's the easiest way to get current state of board
configuration and status from the DLL to Labview. | t's the complementary
operation of the one done in Step 0

! eudet_mi26_telescope_daq_demo_v1_0.vi Block Diagram on Second_Project_PXIe_diff_ended.lvproj/My Computer

File Edit ‘iew Project Operate Tools Window Help

‘?l@l ©@|bullﬁ’|uj} | 13pt Application Foit |v||:m7|

o |

W [7] "Run conf"; Mouse Down ] —

[Get run parameters From GUT and call EFRIO_FConfRun with them ko setup |

CHRef

Butkan

Copy wariables from DLL to LY

EFRIO_ CpyBioardConfDlToly. vi

_ CpyBoardstatusDliToly. i
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Step 3

It enables or not the emulation of 6 Mimosa 26 on board . It is done by
setting the state of the global variable “ Emule channels” in function of the
switch “ Emule 6 Mi26 on board " state.

! eudet_mi26_telescope_daq_demo_v1_0.¥i Block Diagram on Second_Project_PXIe_diff_ended.lyproj/My Computer

File Edit View Project Cperate Tools ‘Window Help

@[] [2][25] [bal@]o [ 130t Applcation Fart |« |[fo~][Tia~ | [£5+][=al]

T[] "Run canf": Mouse Do

[et run parameters From GUI and call EFRIC_FConfRun with them
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If enabled -> data of first Mi26[0] are copied on Mi26[1] ko Mi26[5]

TF

T True 't
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Print run configuration record in log file - “Print run conf” button

This code prints the run configuration record in log file . It calls the
eudet_frio library function EFRIO_FPrintRunCont (...) on a click on button “
Print run conf ”

leudet_mi26_telescope_daq_demo_y1_0.vi Block Diagram on Second_Project PXIe diff_ended.lvproj/My Computer

File Edt Wew Project Operate Tools ‘Window Help

E S T e e el

(] "Print run conf's Mouse Down

IPint un carfiguration recard n log fle - For debuggi

CHRef
Coords

EFRIO_ FRrintRunCant.vi

=
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Print board configuration record in log file - “Print board conf”
button

This code prints the board configuration record in log file
Step 0

Copy Labview global variables to DLL  context records.

Pl eudet_mi26_telescope_daq_demo_v1_0.vi Block Diagram on Second_Project_PXIe_diff_ended.lvproj/My Computer

Flle Edit Wiew Project Cperate Tools Window Help

@)@ uj} [ 13t Appication Font |« ][ 3= [ e |f§'|v||yﬂ

20| Ta[[2] "Prit board conf": Mause Down vy el
[Print board confiquration record in log file - For debugaing

Type

Tirne: O00000000000000000000/[p, 1] vpl000000000000000000000
CHRef
Coords
Button

Mads [Copy variables from LY bo DLL

PlatMods

EFRIQ_ CpyBoardConfLyToDll.vi
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Step 1

It calls the eudet_frio library function  EFRIO_FPrintBoardConf (...) .

Wiew Project Operate Tools Window Help

& @' ©|E| o[ @]t [ 13t application Font [~ [§v]

| [~ ]2a]

][] "Print board conf*: Mouse Down pETF T T

20 2]

[Print board configuration record in log file - For debugging |

Type
Time:
CHRef
Coords
Button
Mods
FlatMods

000000000000 000000000L[p,)]~pl B 0000000000000 00OOCOOODO

Call recard prink Funckion

EFRIC__FPrintBnardConf.vi

T A 1 s w A s W w  w w w w W w w w)
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Print board status record in log file - “Print board statusf” button

This code prints the board status record in log file

Step 0

Copy Labview global variables to DLL  context records.

udet_mi26_telescope_daq_demo_v1_0.vi Block Diagram on Second_Project_PXIe_diff_ended.lvproj/My Computer *

File Edit Wiew Project Operate Tools ‘window Help

o | & ©|E Dj} | 13pk Application Font |« ||=mvl

] |1

zofz] o[ 107 "Print board status": Mouse Down TWE T F T T IFIT
[Print board configuration recard in log fils -> For debugging |
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Time
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CHReF Moo F
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Eutton
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p\atyi]osd; [(Copy variables from LY to DLL

EFRIO_ CpyBoardConfLyToDl, vi

=

EFRIO_ CpyBoardStatusLyTaDllvi
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Step 1

It calls the eudet_frio library function  EFRIO_FPrintBoardStatus (...).

View Project Operate Tools Window Help

: §>|@ ©|E bl:ll'? of | 13pt Application Font |v||!,;.vl|

EE

T 10] "Print board status™; Mouse Down e

[Print board configuration recard in log file - = for debugging |
Type

Time
CHRef
Coords
Buttan

Mods

FlatMods

DEIEIDEIEIEIEIEIEIEIDEIEIDEIEIEIEIEIEII‘]Unl »plOOOOOOOOODOOOOOOOOOO0

Call recard print Function

EFRIO_ FPrintBoardStatus, vi
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The acquisition code - “ Time out ” of “ Event ” structure

This code detects the Start and Stop run commands , controls the Flex
RIO board and the on-line monitoring indicators of GUI.

Itis “ written " in the time out event and not on an event connected to the
button
“ Start run " because it contains the acquisition loop  which would lock the
event structure.

The “ If Start run”

We enter in the following sequence (steps0..3)onlyifthe switch*
Start run” is on

¥ eudet_mi26_telescope_dag_demo_v1_0.vi Block Diagram on Second_Project_PXIe_diff_ended.lygi6j/My Computer

File Edit Wew Project Operate Tools ‘Window Help

O[] [ @] 2] [balre |7 [ 130t Appication Font: |« ][+ |[Tae] [ €5+ |2l /

. _— ,

20]Zl Ja[[0] Timeout / M=

Timeout 20 ms Skark /
[imeout 20 ms| EISIC Last error message o o roqu”

; - @LastErrarisg 8 - Tesl switch by polling each 20 ms

= - Stays in a loop until end of run

G
[I Time J
[ True 't

1000000000 0000000000000000000000000000020 0[0 S]ytEIEIEIEIEIEIEIEIEIEIEI

Reset acquisitions counker

Acq counter

[Start saving on File {if enabled in run parameters 1

EFRIO_FStartSavingOnFile. vi

E Start saving

= 23]
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Step 0 = Init

It resets the acquisition counter  and call the eudet_frio data saving
function (it's behaviour is under run control parameters ) >
EFRIO__FStartSavingOnFile .

¥ eudet_mi26_telescope_dag_demo_v1_0.vi Block Diagram on Second_Project_PXIe_diff_ended.lvproj/My Computer

File Edit Wew Project Operate Tools ‘Window Help

©[n] a8 [ 130t Appication Fart |+ ] (3]
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Handle " Run request "
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£
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[ True 't

1000000000 0000000000000000000000000000020 0[0 S]ytEIEIEIEIEIEIEIEIEIEIEI

Reset acquisitions counker

Acq counter

DE|

[Start saving on File {if enabled in run parameters 1
EFRIO_FStartSavingOnFile. vi

= 23]

E Start saving
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Step 1 - Start FlexRio and Mimosa 26

It starts FlexRio board byacalltoVi“ FlexRio_Start ", then it starts
Mimosa 26 by a call to the eudet_frio DLL function = EFRIO__MI26_FHwStartChip
(). This function generates a pulse on parallel port pin D6  which is connected to
Mimosa 26 Start input

b eudet_mi26_telescope_dag_demo_v1_L.vi Block Diagram on flexrio_mi26_Iv2009_pxie_diff_ended.lvproj/My Computer =1&>

=,

Tools Window Help

@E Dg|13pt.npphcatmnant [~ 1[fo-1G=-1[#-1d]

GolE] (0] Timeout b
Mimeout 20 ms Start run Last error message

= -
Time:

[Hardie ™ Run request ”
- Test switch by pollng sach 20 ms
|- Stays in a loop until end of run

TTrue b

fu N as Haia s BaNaNneRnbie aia el NaNsl ahe HalisfaRsaialsNeRhshe i oiachisNshaia EUT Iyl Y el fahakshe i ala i chisiaRalaNehisNaRahais NelialshsNRaNuisRalishaRatsehstaRlahsiaiis}

[Btart Fex RIO board & Mimosa 26
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[Etart Fex RIO board

[HW start of ol Mimosa 26

EFRIO__MI26_FHwStartChip.vi

| E Start board
Epare 532 parameter] [0z # [Return from i when start done
FiexRio_Start.vi T

feNeBe=NeN<}sNeNeNeNeNs}NeN-NeN=RsNeN-NeNeRsN=N<N+NeNeNeN-R-NeNeN=N-N=EsNeN-N-}eNs}eN-}-NeR-ReNeN-NeNeRsNeN=NsReN-NeNegs}-NeN=Nen=ReN]
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Step 2 - Acquisition loop

This step contains the acquisition loop which will run until “ Start run ”
button become false.

b_telescope_dag_demao_v1| 0.vi Block Diagram on Second_Project_PxIe_diff_ended,lvpra

4 Project Operate  Tools indow  Help
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[Process daka provided by Flex RIG
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WaitMsAtEnd

RetLostF Mb
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Get pointer bo Flex RIC data
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Step 2 (Acquisition loop ) — Step O

This code calls the Vi to read the FlexRio board *
FlexRio_ReadRamAsW32_opt.vi "and*“ pass data ” to the eudet_frio DLL data
processing function EFRIO__MI26_FFRioAcgDeserDataMi26 .

2000000000000000000000000000000000000 200..3] " O0O0000000000000000000000000000000

[ #cquisition loop - until switch "Stark Run' is sek to False |

‘DI:II:IDI:II:IDEIEIEIEIDDDDDDDDDDDDDDDDDDDDDDDHDDHZ »pl00000000000O000D00D0D00D000O00ooooooooot

Update acquisitions counter

[Process data provided by Flex RIO_|

Fiead Flex RIC baard Emuletiods
(Call EFRIC!_FTrfData to transnit dats Lz
poinker ta DLL
[s f Frame [ Mi2g TimeoLk [rs] TriggerHandlingMade
Acq Error cods [
F18
RetLostFrameND WaitMsatEnd

- j_P_LO_MI26_FFR\0AqueserDataMi26‘w
Gt painter ko Flex RIO data

EFRIO_ FTrfData.vi

FlgxRio_RepdRamAsWaz_opt.vi o] E
I [
1

This data wire is only used For | DataTransferblode I

chaining ¥i calls - it conkent is useless

B

fcq size [Bytes)

(Caleulate acquistion size TrigStatus
in W32 units [aies
T

@EnableExtraCharing!

@FramehbPericg

-90 -



EUDET-Memo-2010-28

Step 2 (Acquisition loop ) — Step 1

If the on-line monitoring is enabled, this codes displays the “ relevant
"fields (‘header ... trailer ) of the Mimosa 26 frame selected. It calls eudet_frio
DLL function to get fields yalues .

OO00000000000000000U 00000 0NO000000000000 0z s ~pE000000NNO0000o0000Noo00Dooooooooot
7 7 =
witch "Start Run' is sef ta false |

[AcAuisition loop -
7

D000 00000000 000000000 00000000000 01(p..2]-pf0000000000000000000000000000000000
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»
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|
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m
o
=)
s}

FaetFrameTrailer, vi

M @ Trailer [5] (H)

El

rame cnt [5]

o

EFRIO_ FGetFrameTrigCnt.wi

EFRIO__FTIuTrigger25kr vi

7=

EFRIO__FTIuTrigger2str.wi

OOOO0000000000000 0000000 0000000000000 0000000 0000000 0000000 0000000000000 00000
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Step 2 (Acquisition loop ) — Step 2

This code calls the eudet_frio DLL  data saving function ,
EFRIO__FSaceAcqOnFile , and it can contain the code to send data on Ethernet

to EUDET DAQ.

lescope_daq_demo_y1_0.vi Block Diagram on Second_Project_PXIe_diff_ended.lvproj/My Computer

[

toject Operate Todls Window Help

@E uﬁ|13ptAppIicati0nFont |{fe=-]

g M

I:II:IDDDI:II:IEIEIEIDDDDI:II:IEIEIEIDDDEIEIEIEIEIDDDDEIEIEIEIEIDDDD(2D”3 vt\DEIEIEIEIEIEIDDDI:II:IEIEIEIDDDEIEIEIEIEIDDDDEIEIEIEIEIDDDEIEIEH

[Acquisition loap - untl switch "Start Run' s set ta false |

DDDI:II:IEIEIEIDDDDI:II:IEIEIEIDDDEIEIEIEIEIDDDDEIEIEIDDI‘2DHZ vtDEIDDDDI:II:IEIEIEIDDDEIEIEIEIEIDDDEIEIEIEIEIDDDDEIEIEIEI

|Save data on filz ( if enabled in run conf ) |

EFRIQ_ FaaveAcgOnFile,vi

This frame or a following frame can call Ethernet handling function
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Step 3

This code stops the acquisition , calls the FlexRio board stop Vi (
FlexRio_Stop ) and the eudet_frio DLL  data saving stop function -
EFRIO__FStopSavingOnFile (...).

The good questionis“ how do we go there ? " as there is no teston “
Start run” button ... We should not forget that in ~ previous step (No 2) we were
in a loop and the exit condition was “ Start run” = FALSE.

Bl eudet_miz6_telescope_daq_demo_v1_0.vi Block Diagram on Second_Project_PxIe_diff_ended.lvproj/My Computer

Fle Edt Wew Projsct Operate Took Window Help

@mj o | 120t dppication Font |+ [ 2o~ | e | [ €0+ 2]

E= P[0 Timeout !
[rimeout 20 ms Startrun
Last eror message e

. St o > Testswtanbpoln exch20 s
; i aps in aloop untl end of run

Time

TlTrue ~M
=R -NeNeN=N=N=N=R-NeReReReNsNsNeNeNeNeNsNrNeNeNeNeNeN-NeNeNeNeNsNsN-NeNeNeRri+ P L pre e N [sN=NeNeNsNsNeNeNeNsRrRrReReReReN-NeNeNeNeNeNsNrN=N=N=N=NsReReReReNeN-NeNe}"

EFRIO_ FStopSavingOnFie.vi £ Stopsaving

e
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-> “Display frame off-line ...” button
when user clicks

Display frames off-line

This code displays the frame selected by “ Frame Id ”

on the button “ Display frame off-line ... ”. But he
user can write thé

ode is incomplete , only

frame counter is displayed, the
B eudet_miz6_telescope_daq_demo_v1_0.vi Block Diagram on Secand_Project_PXIe_diff_ended.lvproj/My Computer *

Operate  Tools

Window  Help

tar] €5+ 24

missing code as an exercise

File Edit Wiew Project
E‘>|@ ©|E| kol ot | 13pt Applicatfon Fori |v||;,;.v|

M[11] "Display frame off-ine (incomplete}”: Mouse Dawn [ o

e

20f=

Type
Time
CHRef
Coords
Eutton
Mods
PlatMods

FRIC FicetFrameFrameCnt, vi

T
B

E

Frame cnt: [0

FRIO  FizetFrameFrameCnt, vi

m

Frame cnt [1

FiaetFrameFramaCnt, vi

Frame crit [2]

FiaetFrameFrameCnt. vi

rame cnk [3]

?
T
=

T
ELINEL

FiaetFrameFrameCnt, vi

rame cnit [4]

=
ol |
m
;
;
ELt
m

FRIO  FizetFrameFrameCnt, vi

m

rame cnk [5]

?
B

Display " relevant Figlds " of selected frame
This code can be written by user, now only the frame counter is displaved
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Close firmware =-» “Close fw” button

This code closes the firmware |, it calls the Vi FlexRio_UnloadFw

Fle Edt Yiew Project Cperate Took Window Help

BECMEE

oo | 30t Appcation Fort |« |||

| [Of )

N[ 177 "Clase F" Mause Down v

Linload Firmware

Cnords

= ?—LE Unload fin
123]

18

-05 -



EUDET-Memo-2010-28

Control parallel port pin D4 - “// Port D4” button

This code controls the state of the pin D4 of parallel port . It call the
eudet_frio DLL function EFRIO__FPPOutD4. The same code exists for D5 and
D6.

Fle Edt View Project Operate Tooks Window Help

1] 0 0][9) e el [meaistinron |« ] 66+

W15 Port 04" Yalue Change

(et state of ] port e D4 -3 For debugging |

EFRIO_FPROUDA.vi
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