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Abstract

The EUDET JRAL Pixel Telescope is using a custorderdata acquisition
system since a couple of years. In preparatioAfPA, 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. Is themo describes the

DAQ emulator software which can be used for DAQalepment without the
hardware.

L IPHC, Strasbourg, France
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1 Introduction

The DAQ emulator software isa windows application which emulates the data
stream produced by a telescope equipped with  six Mimosa 26 , read by the Flex
RIO board. It has been developed with  Borland C++ Builder 6 IDE , therefore you
need this software suite to compile the project.

Its main goal is to have a tool to test the Flex RIO lib ( eudet_frio ) without the
need to run all the hardware : Mimosa 26, JTAG control, Flex RIO board and DAQ.
Because; otherwise debugging will quickly become painful, due to the number of
things we need to handle.

Moreover, our EUDET collaborators will have to implement interface from
EUDET DAQ to Flex RIO DAQ via Ethernet in this library. It will be easier for them to
work with an emulator rather than with the whole DAQ chain ( HW & SW ).

We should also keep in mind that the DAQ application is Labview and it uses
the eudet_frio lib embedded in a DLL, therefore it will complicate debugging.
Especially if the software crashed ... Because we don’t have an integrated debugger
for Labview and the DLL ( one day | must take the time to have a close look to
LabWindows CVi ;-).

The DAQ emulator also helps in this case, because it doesn’t need to see
eudet_frio library as a DLL. Library source files can be included in application and
therefore we can use the debugger : inspect variable, set breakpoints and so on.

But please don’t ask me how to use Borland debugger, | never use it ... | have
my own set of macros to log what happens in source file and it's enough in case of
problem.
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What this DAQ emulator can do ?
¢ |t can emulate one or six Mimosa 26
¢ |t has four modes of board “ readout ” emulation

o IPHC - Data format for compatibility with our previous DAQ
system
o0 EUDET1 - Acquire all frames & but doesn't store TLU triggers
It stores only first three triggers - like in the IPHC
mode
o EUDET2 - Acquire all frames & store TLU triggers (up to 288 /
frame )

o EUDET 3 = Acquire only frames with trigger & store TLU triggers

There is only one mode useful for EUDET collaboration - mode EUDET 3.
The others modes had been developed to test the software step by step and to
compare execution times. Because it was important to evaluate the execution time of
frames with trigger extraction by software, and to do this we need to know execution
time without this processing.

« The values of Mimosa 26 frame “ relevant fields ” are configurable from GUI
0 Header
o Data length
o Trailer

« The frame counter is incremented automatically, two modes are available
0 By default, incrementation starts at acquisition beginning - 0 .. 1799
0 It can be modified ( source code ) to increment from beginning of run

* The data size can be configured as
0 Fixed value hard coded in emulation function
o Random value
0o Maximum value on first Mimosa 26, others hard coded in emulation
function

« The data part of the frame contains 0, but user can modify the emulation
function code to set any other value.

e Triggers ( TLU & Flex RIO ) are also configurable
0 The number of trigger to emulate per frame or each N frames
0 The first three triggers +thelast one are configurable from GUI
0 The others triggers are hard coded to O in emulation function

e Save run to disk, load run from disk, scan run & display frames “
relevant fields ”
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2 How to compile the software

The application source code is in directory
x:\prj\win\eudet\ emul_flex_rio_daq .

® emul_flex_rio_dag

Fichier ~ Edition  Affichage Faworis  Outils 7
Qreceiente - () (T O Rechercher [ vossers | [T
Dossiers X HNom
@’ Bureau &emul_ﬂex_rio_daq.bpr
ID Mes documents &WinDbg.dFm
= ﬂ Paste de travai wWInLDg.dfm
L Disquette 31 (A1) B8 winmain dfm
e Disque local (1) emul_flex_tio_dag.cpp
2 MAISON (D)) il WinDbg. cpp
[ g LABO (E:) ﬁ]WinLog.cpp
B b Lecteur DVD/CD-RW (F2) WinMain-cDD

e LUSE DISK (H:)
= Disque local (L:)

emul_flex_ria_dag.~bpr
app.~c

B e LABO (3:) = winpba.~cop
& () bin Wil‘lLUg.Ncpp
o &= winMain.~cpp
b WinDbg. ~ddp

13 log WinLog, ~ddp
B 3 e & winhain ~ddp
= ) win =) app, ~def
= ) sudst WinDhg.~dFm
‘WinLog, ~dfm

[ L]

Launch C++ Builder

7|
C++Euilder &

Wintain, ~dfm
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Open project

Ouverture d'un projet

Fegarder dans ;

Mes documents
reécents

Mes documents

@

Paoste de travail

Favaris rézeau

19 emul_flex_rio_dag

sl e &k E-

|04 Mes documents récents
é Bureau
I} Mes documents
4 Poste de travai
M Disquette 3% (&)
e Dizque local ()
a2 MAISON (D]
G LARO [E2)
b Lecteur DVD/CD-Riw [F:]
e USE DISK (H:)
5 Dizaue local [L]
e LARD [)
= pri
[3) win
I sudet
(=3

e LABO V7]
[5) Documents partagés
() Mes documents
\Q Favoris réseau
1) Dets_Cariatides
|) SabaF282_PiP-ICCH_Chassis.part3
| SOIREE CIGARE

_vj Ourir |
m Annuler
Aide

P

by selecting emul_flex_rio_dag.bpr

Duverture d'un projet

Regarder danz : I (=3 emul_flex_rio_dag

=l

_rio_dag.bpr

kesz documents

nnnnn {8
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You should get the following window.

& ‘H | Debua|
= Fr ~ Application nitislization ———————————————
L Enors logfile Loglevel
==
) None ~
Messages logfie
[z

Init |

~ Flex RIO board Emulation

+ Run Cantral

Mimasa 26 nb

RunNo

Total events nb

1 Mimosa 26~
3

100000

Acq cycle [ms] Acquisition counter ,_——‘

Enulz DRAM read [ms] Events counter

Ao funct rebum

—
Aeqfirb
Emulation funct No. [~ [Edachannel | BW [MB/s]
Emulation funct comment

MG [0l Mi2B[1]  Mi2B[2) MBIl M2B[4] M)
Header |EO0TEO00 [BODIGOOT [B001B002 |B00T8003 |B0D1B004 [BO0T80CG
Tialer  |PARADIO [AAAADDNN [AAAAGONZ [AASANDDS [AAAADODY [AAAADDDS

0 = Trig on 1 frame /N |0 = Tigon F frames |0 =

DRAM size [MB]

o
—
_—

Source diectory

Fils name prefix

cndatany

RUN_

Load Close.

E Events nb / file 10000 Tiignb
FIOMER | rames s/ sccuiston [1800 Tiggerfol 19 m [ ERE sy 140
,PT" e Time stampfo] 100 [ 1200 [z [200 [Last) 400
Actiol Data transfer mode: X
Acti Stait Stop Piint parameters | [~ Random data size [~ Max data size.
Alan) Destination diectory |4 *dat="t
 Alph: Status |
RUN,
File name prefic i
Lo - Check frames content
I Soveendih [ SendonEberet [0 1y fvisas MZE[0]  Miz6l1] M2l M2E[Hl  WiZel]  MiZS[El
Header I
ContRun | Frint i parameters | I I ‘ ‘ |
Staus | Front | [ [ [ [ [
- Load Fun 0 lengit | [ [ [ T [
Fun o = Tigrs |9 ] 1 el Last

180065000 [0 o fo

fo fo fo

Trigger

Tinesamp |0

Print
deato [0 = Fumeno [0 3] [Npine = 4
Chockmade 0o =] T Vebese  Resars | prognt

Tous affichés
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Fichier Edition Chercher Wair Projet Exécuter Composant Base de données  Qutils
ODE-- 0 EE & Standard ]Sunnlément] Win32 | Sustéme |
BITE 0yl 5w h BEF R AR =

B WinMain.cpp

WinM ain.cpp lapp inc] app.int] app.defl app.typ] app.var] app.h ] app.c I
4
#include <wvcl.hs
Hpragmwa hdrstop

#include "WinMain.h"
#include "WinDho.h"
#include "WinLog.h'

s ]

Hpragma package [smart_init)
#pragmwa link "CIPINT
#pragma resource "%.dfm"

TFriMain *FrmMain:

4 */
A* App source files inclusion */
£ =

A% MUOST be imclude AFTER FrmMain declaration */
Hinclude ™./ app.inc”

4

_ fastcall TFrmMain::TFrmMain(TComponent® Owner)
: TForm(Owner)

{

i

Lets have a look on the application source files list :

e WinMain .cpp -> Main window source code

e app.inc -> Includes all source files (“copy / paste” of
source ...)

e app.int - Includes all interface files ( cst, types, etc
definitions )

e app.typ - Types definitions

e app.var -> Global variables definition

e app.h -> Functions prototypes

e app.c - C source code

This organisation of files *.def, typ, var, h, cis not proposed or defined
by Borland , it's my way of programming , which in fact comes from Borland
Pascal language .
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Disable warnings for compilation ...

C++Builder 6 - emul_flex_rio_daq

| 0w B ﬁ @ g B Ajouter au projet... Maj+F11
1 i = B Retirer du projet, .,
EE Ol » -l S
1#]] Importer une biblisthéque de types...
= :8 Ajouter au reférentiel. ..

] Dahug] | Vot |z source

:I— i
e s ae | Modifier e source des options
[~ Application |n|t|a||zat|or'gﬁ "

Exporter le Makefile. ..

-

Errars lagfile =
|- Ajouter un nouveau projet. .,
=1

-

Sl

| D‘ Ajouber un projet existant, .

Messages logfile |

17: (3 Compiler Punite Alb+Fa
:%3 Make de emul_flex_rio_dag Ckrl+F9
%}, Construire emul_flex_ria_dag

El‘, Make de tous les projets

| i
;T;,',,, Construire kous les projets

Fun Conrol

imosa 26 nb

Fiun Mo

Total events nb

Eichier Edition Chercher ¥oir | Projet Exécuter Composant Base de données O

Susté

Pazcal ] Lieur ] Lieur évolué ] Fiépertaires/Conditions
Paquets ] Tazm ] Codeluard
ptiohz avancées du compilateur ] C++

Informations de wversion
Fiches ] Application

1~ Optimizations de code i~ Enctétes précompilés

* Aucune " Aucun
" Vitesse ;  Utiliser les en-tétes précompilés
| £ .Sé_lec:tion : (+ Cacher les en-tétes précompilés

Mom de fichier :
|e:\PROGRA™14bodand CRLILD |

Avertiszements

* Aucun
 Tous Arréter aprés
i Débogage | Cumpiléliun
W Informations de débogage [ Fusionner les chaines dupliguées
v Informations numérns de lighe v Cadres de pile
v Désactiver développ. en ligne ™ Traiter enurn comme int (2]

[~ Afficher les messages généraug
E Débogagel * ‘ersion finale|| [ Informations d'eneurs étendues [v)

|
l
l

L

=

K | Annuler Aide

-10 -
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Compile the project

C++Builder 6 - emul_flex

| Fichier Edition Chercher Yoir | Projet Exécuter Composant Base de données ©n

| O -~ E | ﬁ f | B gnjouter au projet... Maj+F11 Susté
7 Retirer du projet... T i;
I @ ﬁ % | = || % “ ‘@ Importer une bibliothéque de types.., =
- 8 Ajouter au référentiel...
E iT | Debug ! Yoir le source
T Modifier | d i
— Application initilizatio s =

Exporter le MakeFile. ..

Errors logfile =7
& Ajouter un nouveau projet. .,

E'D‘ Ajouker un projet existant...

Meszages logfile

| ———— D1 compiler funité Alb+Fo
£

3 Make de emul_flex_rio_dag Ctrl+-Fa

a
o
i
3 Make de tous les proj
~ Run Control 7 Make de tous les projets
it . X
I‘,-'-;L, Construire tous les projets
Mimosa 26 nb
Run Mo
Maj+Ckr4+F11
Total events nb T

You should get*“ 0 errors”

++Builder 6 - emul_fl  [Construction]
Fichier Edition Chercher %oir Projet Exéruter Composant Base dedonnées Outils Fenétre awde‘
D@ & @ 23| @] Sended| suokment| windz| Susteme | AcossED | ConliletD | dbEvoress | BDE | 4D | IneBase | ntemet | F

@Oy -0 aw |k OF R A wr 6 g% |

ERET
. Application initialization ~ Flex RIO board Emulation
el ag ] Loglo+sl Acq cycle [ms] 208 Acquisition counter ,__

INune > I—m Ewents counter

Messages logfile Emule DRAM read [ms]

A funct retum

| [z
NE &M size [MP
Compilation
Init I
‘ Projet A windeudethemul_fles_rio_daghernul_flex_rio_dag.bpr
B Cont |Effectus : 1l y a des avertissements.
Mimasa 26 nb THmosaZE ~| | Ligne en cours : 0 | Totallignes 955662
i’[:onse\\s: o IAvalt\ssements 2 |Emeurs o
Fun No 5EE

Tatal events nb 100000
E Events rib / file 10000

TG 1o T T Tngon T fame 7H T =1

-11 -
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You can run it from the IDE , and of course can use debugger if needed to
set breakpoints, inspect variables and so on. Butf irst, you need to check
that parallel port is disabled, otherwise you can’t run the software from IDE.

The compilation directive © EFRIO__INCLUDE_PARA_PORT " must be
disabled .

: C++Builder 6 - emul_flex_rio_daq

Fichier Edition Chercher Yoir Projet Exécuter Composant Base de données Outils  Fenétre  dide

= | | e | B =5 H @ Standard I Sunplément | Win32 | Svstéme | AccasBD | ContréleBD | dbExe
P55 0] s -0 aw b FFS AN 6 -

B X:wprjwinteudetiemul_flex_rio_dagqiapp. def

WinMa\n.cppI app.incl app.int  @pp.def |app.typ| app.varl app.h I app.c I

oE 7
A% Disable // port kandling & JTAS COM interface */
£E 7
A% The are not needed for emulation & debugger =
S* can't be run with fSport enabled *
£ *

#undef EFRIO_ INCLUDE PARA PORT // #define EFRI0_INCLUDE_FARA_PORT
#undef EFRIO_ INCLUDE_JTAG sf #aefind EFRTOINCLUDE JTAG

Now you can run it by a click on the green arrow.

++Builder 6 - emul_flex_rio_daq

Fichier Edition Chercher Yoir Projet Exécuter Composant Base de données O

ODE-=|| 0092 g“ & | Stardard | Sucolmert | winaz | Susté
% A m E

BEGI OO | aw b B

WinMain.cpp |app.inc:| app.intl app. defl app.typl app.varl app.h I app.c |
Id
#include <wvel.h:
#ipragma hdrstop

#include "WinMain.h"
#include "WinDbg.h'
#include "VinLog.h'

e |

fipragma package [smart_init)
fipragma link "CSPIN"
fipragma resource ", dfm"

TFrmMain *FrmMain:

£* Ld

-12 -
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3 How to start the software

standalone application as explained in this chapter.

You can run it from IDE (see $ 2) if you need the debugger, orasa

You can launch the executable file emul_flex_rio_dag.exe from x:\bin
directory.

Lossiers

@

Bureau

() Mes documerts

4 Poste de travail
# I Disquette 34 (a2
| S Disque local (C:)
| @ MAISOM (D)
| = LABO (E:)
‘b Lecteur DYDICD-RYW (F:)
# [ USE DISK (H:)
2 e LABO (1)
= 23 bin

R O E

The following window should appear.

-13-

e
[Chpartio

E allowin.exe
lg Remul_fl
emul_flex_rio_dag.obj

@ emul_flex_rio_dag.tds
run_emul_flex_rio_dag.bat
[ winDbg.obj

swinLog.obj

(e winMain. abj
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M= EUDET Flex RIO DAQ emulation

Wwindows

Main } Debug |
Application infialization
Errors Iogfile Log level

'« ogren_emul_flex_io_daq.tut . =

Messages lagfile

[ logimsa_emul_flex_rio_dan tst [1z7
i \
Run Control
Mimosa 25 rb 6 Mimosa 26~
Fun Na &

Total events nb [iooooo
Everts nb / fle fioos
Frames nb /acquisiton 1800
Datauansiermade  |EWDET 1-Motigger charrel = |
Destinetion diectoy|90data

File name prefix RUM_

I Saveondik [~ SendonEterel [100 (o) fyiggers

Conf Run Pririt run parameters
stae

Load Run
Run No 3
Seurce directory c:\hdataty

RUN_

Load Close

File name prefix

Status

Flex RI0 board Emulation

Acquisition caunter 209

Ewents counter 376200

Acq functrstum | 4420800
Acqfrnb |1800

Emulation funct No Bw MB/s) 19278
Emulaton functcomment |

MiZ6[0]  MiZB[1]  MiZB[2]  Mi28[3  Mi26[4]  Mi2G[5)

Acg cycle [ms]

DRAM sizs [MB]

B

EmieDREM read[ms] |10
.
-

Header |B0018000 [80018001  [80018002  [80018003  [80018004  [80018005

[48440000 [48840001 [48840002 44840003 [24840004 [4a840005

Trailer
Tria nb 0 2 tigont hame /N = Trigen Firames El
Trggerit] 10 @ 2y [0 [Lasy J40

Time stamp(a] 100 [ [200 g 30 [Lasty [400

Stan | Print parameters | [~ Random data size [~ Max data size

Status |

Check hames content
Mi26[0]  MiZ[1]  Mi26[2]  Mi26[3)  Mi6[4]  M6[5]
Header |80018000  [80018001  [80018002  [S0018003  [80018004  [80018005

[42440000 (42840001 (24840002 (44840003 (24840004 (44840005

Trailer
Frent 0 [o [o [o [o [o

D lenght |64 128 [132 |256 320 e
Trgnk |3 1o U] 121 [Last]
Tz |Foooo - Tooo1— [Fooon- Too0z  [Fooon - Tooo4 — [FO000 - TO000
Time stamp  |F0000 L0000 |FO000-LODOO  [FOO00- LOOOD [FOOOO - LOOOO

= = n Print
AcqNo 2 Famene [0 2] [Nopin - Q
Checkmode |17 Mo »| [T Webose  Rests | Enorsont 19

The emulator can also allow you to
generating a pulse on PC parallel port during their execution
the software in this mode , you need to compile it with parallel port enabled
the conditional compilation directive EFRIO__ INCLUDE_

enabled in file app.def) andto run it via the a batch file names: run

emul_flex_rio_dag.bat.

FICnIEr caicon HITICNage Favaris s ok

@ Précédente - ? ) ir 7~ Rechercher

Dossiers

@ Bureau

2] iD Mes documents

4 Poste de travail
M Disquette 314 (a2
[# e Disque local (C:)
[ a2 MAISCN (D)
@ LABO(E:)

| b Lecteur DVDICD-RW (F:)
@ USB DISK (H:)

B e LABO (X))

= 3 bin

'

= Dossiers

X Mam
i'.'jportio
Eallowio.exe
IEhemul_ﬂex_rio_daq.exe
emul_flex_rio_daq.obj
emul flex_rio_dag.tds

‘WinDbg.obj
@ ‘WinLog.obj
wWinMain. obj

-14 -

measure functions execution time
. If you want to

(

by
run

PARA_PORT must be
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If, by mistake, you run the version compiled with PC parallel port
handling directly via a call to executable file ( not via the batch ) you will get
exception errors . Because access to parallel port is not allowed, p  lease kill the
program and start it via batch file

EUDET Flex RIO DAQ emul.
s
Main | Debug |
1~ Applcation intialzation 1~ Flex RI0 board
E"/“"S‘/“E"'E R el feqcycle ms] 208 Acouision courter
i Aog/en_emul_lex_io_don
Fiiors =l O Everts counter
— Emuie DRAM read ms] —
. Iy i Acq funct retun
i Aog/rmsg_emul_flv_fio_deq 1
DRAM sze [ME] 2 Acqfinb
Init | Emulation funct No 0 I Bw MB
|~ Fun Control
et THimesa 26~ M25[0]  M2B[T  M2SI2l M3l M2S[4  Mi26[S)
o - Header |EO0TEON0 [B001B001 [B0D1E002 [50016003 [BODA004 (001005
unho
i Toaler  |AASAOO00 [BARADIOT [AABADONZ [ASAA0003 [ARARDOD [BABADODS
Total everts rb
=
Events b /e L0000 Tiarb | Tioen F rames =
Frames nb / acauistion |1800 Trigge: (0] E3] fLast |40
IPHC Tine stampfo] |10 emul_flex_rio_dag [X) IEA
Daa ranster mode El —
stop = [ Madsasie
Destination diectory |3 Vet 6 Instruction priviégiée, | —
Status
File name prefix PUN
| Chock frames content | ok
I~ Saveondisk [ SendonEthemet [T00 e OIS 2814 MEE )

14 of tiggess
Hescer |

[

Conf Run Print run parameters Tioee | ‘
s T o | f
[

Dtengit |

rLe
o

-~ &3 Triars o il @ Last)
soucedecy [N e Fi900- 65000 [0 o [o

0 0 0 0
File name prefix RUN_ ey | f f f

. = i Pirt
o Ciose AcaNo [ = Faeilo 0 2 Mo print - —I

Status Chockmode [0M0 =] [ Vebose et | prgon

-15 -
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4 Software GUI overview

The software has two panels : Main and a Debug panel on which user

can add GUI controls and indicators to test code. T

messages .

here is also a Window to log

.5 EUDET Flex RIO mulation

windows

Main | Debug|

Application initiization

Enors logfile Log level
. Aloglen_emul_flex_tio_dag.tu T -
Messages logfie

| log/msa_emul_flen_rin_daa bt Ed

Init

Fiun Control
Mimasa 26 nb EMimosa2s ~
Fur o E
Total events nb 100000
Events nb / fie [iooon

Frames nb / acquistion | 1500

D ata hansfer mode [EUDET 1 - Na trigger channel =~
Destination directory | & V0datab
RUN_

File name prefi

[" Saveondsk [ SendonEthemet |100 [%] of tiggers

Conf Fun Frint run parameters
srers O

Load Run
Fun No E
Source directory [e\udatal

RUN_

File name prefix

Load Close:

Status |

Flex RIO board Emulation

e cycle [ms] 208 Acquisiion counter |29
376200
Emule DR&M read[ms] |10 Events counter
Acq funct etum | #420800
DRAM size [MB] Aegirng 1900
Ermulation funct Mo o I B B/ |13-278
Emulation funct comment
MiZ5[0]  MiZG[1]  MiZB[2  MiZG[3]  MIZE[4]  MiZ5[5]
Header 90018000 [B0078001 80078002 [E00MS003 (80016004 [80MIS005
Traer  |BASSOOND [a2880001 [AAsA000Z [42480003 [asas000s [aassn005
Trig nb | Trig on 1 frame £ N B Trigon F frames B
Trigger i |19 m @ EES LLasy 40
Time stamp(o] |100 [ [200 [z [300 [Lasy |40

Start

Print parameters | [~ Random data size [ Max data size

Statug ‘

Check frames content

Mi26 [0] MiZE [1] Mi26 [2] MiZE [3] Miz6 [4] MiZ6 [5]
Header 190018000 [80018001 (80018002 [800M8003 [e0018004  [80mencs
Traer  |BASSOOND (44850001 [AASADDNZ [S2AAD003 [AAAA0004 [A4AA0005
Front 9 [o o [o o [
D lenght 54 [1ze 192 [z56 720 [a0e
Tigns 3 ) @ fLast
Tiigzz: |Foooo - Tood1  [Fono0 - Tono2 - [Fonon - Tooo4 — [FO000 - 70000
Time stap|FU000- LD [F00OD - L0000 [FO00D - LOGO0[FOQQD - LOO0O

= = Print
AcqNo = Frame Mo |9 & Mo print =
~] I Verbose

Checkmode |0 Mo

The main panel hast five sub panels :

« Application initialization

¢ Run control

¢ Load Run

¢ Run RIO board Emulation

¢ Check frames content

-16 -
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4.1 Window to log errors and general messages

Open this window via the menu “ Windows ” , submenu “ Show Log
Window .

” L EUDET; Flex RIO DAQ emulation

Show Debug Window

Application nitialization

Errors logfile Laog level
|:4:a"loga’en_emul_flex_rio_daq.txt il =
Messages logfile

|:-::.-"Iog.-"msg_emul_flex_rio_daq. b=t |1 27 \

[ ini | |

The log level specifiedis “ All”, it means that all kind of messages will
be logged .

The following window will appear

IIi: Messages and errors logging

FPP =7 &1 DPRI_FBegin [ ErrorLoglvl=1,

IS5 9EAanan = EFRI0_FEeain Done :—) B
rrovboalilemntvlos ere sl Flen rigidan. eux, fraloslvl=127. 1135 gooonal =0 Tnis'Ts a'asnsrsl messsas from Ermblain - with defaule Loslul = 1 - piober=te
HEaTooF T Lesas 21 0gonag. £mt b T FTo daq: shh ) HEG MEABEES =5 This is a general message from FrmMain - with Loglul = Hyllar=1¢

&
BEE =0 s JThE canted et S e it nnat conpiLat ion

BPF_=> #E Info => EUDET Flex RIO OLL compiled on Hou 13 2018 st
EBF36>43

AFF => #E TROCE ASIC_ TFrameStatus=36 By
WEP 25 3 TRACE MIZe—TciPFrameRau-oadp’ Bres

BFF => zE TROCE UInted=&

HPF => #T end

HPE => #T This iz 3 trace message from Fruflain - UMylars1s
BPP => %W This (s 5 warning mesSage from Frefain — UMOUar=15
HPP => #E This iz =n error mes:3as from Frmbain - UMyUar=18

Left part displays errors message and right part general messages . The
messages are also written in log file  specified in the “ Application initialization
" subpanel.
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A closer look to error messages list ~ shows three messages printed as
demonstration of messages logging macros.

EIFIIFI ;i\, ET II'hI'H_'I_ LI T

HFF => #T ThI.'E- is= & trace message from FrmMain - UHyllar=18
HFF =; #W This is a warning message _from _FrmMain - UMylar=16
AFF =» #E This is an error message from FrmMain - UMwllar=1@

The letter indicates the level of error and the macro used to print it :

e #T - Code tracing message - -> Macro err_trace ( ... )
e #W - Warning messages -> Macro err_warning ( ... )
e #E - Error message -> Macro err_error ( ... )

This is the source code which  call theses macro

FP mmmm e
S Error messages demo
A
Err_trace {{ ERE_OUT, "This iz & trace message from FrmMain - VMyVar=:d", VMvyVar )):
err_warning (( ERR_OUT, "Thiz iz a warning message from FrmMain - VHyVar=:d", VHyWar )):;
Err_ error {{ ERRE_OUT, "This is an error message from FrmMain - VMyVar=:d", VHyWar )):

These macros work like the “ old ” printf ( ... ), accept the same syntax .
In log files they print more information than in GU I = source file, function, line
number

nitclick - 0199 = Thi

0014 #T - x:h\pritwinteudet eml_flex_rio_dac\winMain.cpp - TFrmMain::GrpInit_4 s a trace message from FrmMain - wMyvar=10

0015 # - Xo\pridwineudeteml _Flex_rio_daghwinMain.cpp - TFrmMain::GrpInit_BtInitClick - 02887= This is a warning message from FroMain - wiyvar=10

0016 #E - x:\pritwineudet emul _flex_rio_dachwinmain.cpp - TFrmMain::GrpIinit_BtInitclick - 0201 = This 15 an error message from Frmmain - viyvar=10

There is also macros to  log general message ( right panel )

MEG @@EEAEA => EFRIO_FBeain Done -1 B

M55 @gaaaal => This (s a g9eneral message from Frmflain - with default Loglwl = 1 - UHular=18 E
MSGE Baaa8a8a2 => This is a general message from FrmMain — with Loglwl = 2 = UMwllar=1@
P e e

4/ General messages demo

P e e

mag ({ M3G_OUT, "This iz & general mezzage from FrmMain - with default Loglwl = 1 - VMyVar=:d", VHyVar |):
magl ({ M3G_OUT, "This iz & general message from FrmMain - with Loglwl = 2 - VHyVar=:d", VMyVar |, 2 ):

-18 -
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4.2 Application initialization sub panel

Application intialization

Errorz logfile Log level

W Alogder_ermul_flexrio_daag.txt
| e S Errors -

Megzzages logfil

|:-::.n"loga"msg_e | Fles_ricf dan. tat |1
It / |

pangl you can define

rror logging level which can be

general message logging level

0 127 to gel all messages
o Other value - depend on the level convention used in macro call

« The log files used to store messages
o Errors log file -> for errors
0 Messages log file -> for general messages
Errors and general message are displays in “ Errors & Messages”
window ( see $ 4.1) and printed in log files.
Once you have defined errors and messages log levels , you can click on

“Init ” button to initialize library and have a look to messages in the log
window.
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4.3 Run control sub panel

Run Cantrol

Mimosa 26 nb EMimosa 26 =

Fur No E
Total events b [toooon
Everts nb / fle [
Frames rb/ scuiskion 1800

[EUDET 1 - No trigger channel -

Data transfer mode

Dstivation disctory |9 eatabs

File name prefix RUN_

[ Saweondisk [ SendonEthemet [100 [%] of tiggers

ConfRun | Pint run parameters |

stets S

Via this panel you configure the run control :
¢ Number of Mimosa 26 -> Only two options : 1 or 6
e A number to identify the run
e The total event number to store in the run
¢ The events number stored per run file (arunis splitin many files)
¢ The frames number per acquisition
¢ The data transfer mode (IPHC, EUDET 1,2,3 - See Introduction )
¢ Destination directory for run file
¢ Run file name prefix (RUN_666 - RUN_ is the prefix )
e Selectionto save or not data to disk
* Selectionto send data or not on Ethernet + % of triggers / events sent

Some of theses parameters are not handled now, but they will be useful
later .

Perform run configuration by clicking on button “ C onf RUN”. You can

also print run configuration parameters record in | og file via button “ Print run
parameters .
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4.4 Load Run sub panel

Load Run
Fur Ma Ir
Source directony |C3\‘\data'\\
File: name prefis RUN_
Load | Close |

Status

Via this panel you specify the run file you want to load :
e The number which identifies the run
e The run directory
e The run file prefix

Once parameters are set, clickon “Load” toload a run file, the status
field will indicated the result of operation

Before loading another run  or before closing the application, please click

on
“ Close " button
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4.5 Run RIO board Emulation sub panel

Flex RIO board Emmulation

Aoq oycle [ms) 208 Acquisition counter 208
FFE200
Ernule DR&M read [ms] 10 Ewvents counter
Acg funct return 4420800
DR&M size [ME] deqfrep (1800
Emulation funct Mo g ~ Bw [MB/s] 119278

E mulation funct comment |

Mi2E [0] Mi2E [1] Mi2E [2] Mi2E [3] Mi2E [4] Mi2E [5]

Heades |B0018000 |80018001 [&0016002 [SO016003 [SO016004  |&0016005

Trailer  |AAAA0000 [AAAADO0T |AAAADN0Z |AAAAON03 [SAAADOD4 [Aa8ADO0S

Trig nb 0 j= Trig an 1 frame / M j¢ Trig on F frames j=
Triggero] |10 [y 120 [z 130 [Last] |40

Tirme stamp(0] |100 ] f200 [z |300 [Last] |408
Stark | UUEGETTH Prink parameters| [~ Random data size [ Max data size

Status |

Via this panel you configure DAQ emulation parameters
e Acqcycle [ms] - Period between two acquisitions

Emule DRAM = A delay to emulate Flex RIO DRAM access ( not very
useful )

¢ Emulation function No =» Select which emulation function to use
it is not implemented now, there is only one emulat  ion function.

e Header - Header of each Mimosa 26
e Trailer - Trailer of each Mimosa 26
e Trig nb - Number of triggers / frame
0 Inmode IPHC, EUDET 1 - field ignored -> Always 3 triggers
0 Inmode IPHC, EUDET 1-2 “ Trig nb " are emulated on ea ch frame.

0 in mode IPHC, EUDET 1-2 “ Trig nb " are emulated on ea  ch frame.
In mode EUDET 3 it is possible to emulate “ Trignb”ea  ch N
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frames on F consecutive frames via the fields “ Trig on 1 frame/n
" “Trig on F frames ".
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Flex R0 board Emulation

Acg cpcle [me] 208 Acquigition counter 209
376200
Emuls DR&M read [ms] |10 Events counter
Acg funct return 4420800
DRAM size [ME] Aoqhinb 1800
Emulation funct Mo a -~ B [MEB 5] 19.278

Emulation funct comment

MiZE[0]  Mi2E[]  Mi2B[2]  Mi2B[3]  Mi25[4]  Miz5 (5]

Header |90018000 208001 [80C1G002 |8OCGO003  |00MB004  |BO00T8005

Trailer  |AAAA0000 [AAAADN0T [AAAADD0Z |AAAA0003 |AAAA0004 |A4da0005

Trig nb a j¢ Trig on 1 frame / M j¢ Trig on F frames :|¢
Tiggerfc] |10 ) |2 2 |30 [Last] |40

100 S ELE (21 |00 [Lasy) |40

Frint parameters | [ Random data size [ Max data zize

Time ztarmp[0]

Start i

Status |

e Trigger [0], [1], [2], [last] = TLU triggers (up to 288 /frame )

o Inmode IPHC, EUDET 1 - They are ignored, three triggers are
generated with values 16, 32, 64 for IPHC mode and 1 , 2, 4 for
EUDET 1 mode.

o Inmodes EUDET2, EUDET 3 they allow to specify the first three
triggers values [0], [1], [2] and the value of the last trigger [Trig nb
— 1]. The triggers between [2] and [Trig nb — 1]. Have  their value
setto 0.

« Time stamp [0], [1], [2], [last] = Fex RIO triggers (up to 288 /frame )
0 Inmode IPHC, EUDET 1 - They are ignored -» no time stamp
o0 Inmodes EUDET2, EUDET 3 they allow to specify the first three
time stamps values [0], [1], [2] and the value of t  he last time stamp
[Trig nb — 1]. The time stamp between [2] and [Trig nb — 1]. Have
their value set to 0.
e “Trigonlframe/N ”&" TrigonF frames ”are only enabled in mode

EUDET 3 and allow to generated “ Trig Nb” triggers on F consecutive
frames each N frames.
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Mimosa 26, by default the
emulation function.

Flex RIO board Emulation

Random data size -> Allows to generate random data size on each

data size if fixed and ha rd coded in the

Max data size = Set maximum data size on first Mimosa 26

Acq oycle [me) 208 Auigition counter
376200
Emule DR&M read [ms] |10 vents counter
Acqg funct return 4420800
DRAM size [ME] Aegfrnp 1800
Emulation funct Mo 0 = Bt [MBse] 19278
E mulation funct comment |
MiZB[0]  MiZE[1]  MiZE[2]  MiZE[E]  Mi2E[]  MiZE[5)]
Header |20018000 [80018001  |80018002  [20018003  [80018004  [80018005
Traler  |AASA0000 [AA8A0007 [AA4A0002 [44sA0003 |[448A0004 |AasA000S
Trig nb 0 j¢ Trig on 1 frame / M j¢ Trig on F framesz j¢
Triggerm] 119 [y 120 [z |0 [Last) |*
Time stampqa] 1199 YL [z 1300 [Last] [400

Start e Frint parameters | [ Random data size [ Max data size
Status |

This panel has also displays

Acquisition counter

Events counter
acquisition

Acq funct return
size

Acq fr nb

BW [MB/s}

Click on “ Start” button to start DAQ emulation
and on “ Print parameters " to print DAQ emulation p

log window & file.

-> Counter of acquisitions

-> = Acquisition counter X Frame nb per

-> Code returned by acquisition function = acq

- Number of frames per acquisition

-> Evaluation of data rate produced by DAQ

,on “Stop” to stop it
arameters record value in
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Check frames content subpanel

Check frames content
MiZE[0]  Mi2E[1]  Mi2B[2]  Mi2E[3]  Mi2E[4] Mi2E: [5]
|BOC18000  |80018001  |S0018002 |80O018003 20018004  [80012005

Header

Traler  |AAAAD000 |AAAADDDT [AAAADDOZ |AAAADDDG [AAAADOCS |AAAADDDS
Frent |EI |D |D |EI ||:| |D

D lenght |54 128 192 | 256 |20 | 354
Tignb |2 (0] ) 2] [Last]
Trigger |FOoooo - TOOD1 |FOO00 - TOOD2 - |FOO00 - TOOO4 | FO000 - T0000
Time stamp  |FO000-L0000  [FOODO-LOOOD  [FOO0O - LO0OD  |FO0OO - LOOOO

= - ; Print
Acg Mo :l* Frame Mo |':| - |N0 print ﬂ
Check mode 0: Mo - | [ “erboze Reset > | Erors ert |9 —

This panel shows on-line the values of Mimosa 26 data stream  “ relevant
fields " of the frame selected by the control “ Frame No ”

¢ Header of each Mimosa 26
e Trailer of each Mimosa 26
* Frame counter of each Mimosa 26
« Datalength [in bytes] of each Mimosa 26
e The triggers number
e The first three triggers ( TLU ) + last one
e The first three time stamps ( Flex RIO) + last one
It's also possible to display frames off-line  when emulation has been
stopped. The eudet_frio lib keep in a buffer allth e frames of current
acquisition. Therefore it's possible to scan them o ff-line, specify the index of
the frame in field “ Frame No ", it will display co ntent.
If you want to display frames content in text mode , select a print level via

the control “ No print” , move between frames and look in the errors and
messages Window .
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Check frames content
Mi2E[0]  Mi2B[1]  Mi26[2]  M2B[3]  Mi2E[4] Mi2 [5]
|BO018000  |80018001  [SOC18002 |BOOMS003 20015004  [S0018005

Header

Trailer  |JASAADO00 [AA5A0001 |AAAADDIZ |AAAAD00Z |AAAAD004 |ASAADIDS
Fr cnt |D |Ij ||:| |D ||:| |Ij

D lenght |54 [128 [152 | 256 320 | 354
Tignb |3 [0] 1] 2] [Last]
Trigger |FOooo - TOOCT  |FOOOO - TOOOZ — |FOOOO - TOOD4  |FOOO0 - TO000
Time stamp  |FO000-L0000  |FOO00- L0000 |FOOOD - LODOO  |FODOO - LOOOD

- - : Frint
Acg Mo - Ere |U 2 |Moprint ]
Check mode |0 MO v| [ Verbose Reset > | Erars cnt lﬂi

A verification of all frames of each acquisition can be done on-line. You
can select the check level via the control “Check mode ”, errors are count in
the display “ Errors cnt” , which you can reset via button “ Reset- > ".

It's also possible to display frames loaded from a file . Load a file via the
sub panel “ Load run ", the  “Acq No” control will be enabled and allows you
to select the acquisition to scan via  “ Frame No ” control. You must select the “
Acq No " first and after you can display frames by selecting them via “ Frame
No ”. If you forget to specify
“ Acq No” bad results may be displayed.
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5 Procedure to start emulation

Initialize the software, need to be done only one time at beginning

Application intialization

Errorz logfile Log level

W Alogder_ermul_flexrio_daag.txt

| e S Errors -
Meszzages logfile

|:-::.n"IDga"msg_emul_fleﬂ_rio_daq. bk |1 27

It |

Set run configuration , the. Main parameters are the Mimosa 26 number
and the data transfer mode . Then click on “ Conf Run” .

Fiun Cantral
Mirmosa 26 nb EMimosa 26
Fiun No ,8887

Total events nb 100000
Events nb / file 10000
Frames nb / acquisition 1800

[lche rmelics fEsk |EUDET 1 - Mo trigger channel j

Diestination directary |d:\\data\\

File name prefix RUM_

[ Saveondsk [ SendonEthemnet 100 %] of tiggers

Canf Fun | Print run parameters |

ce |
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Set emulation configuration -» header, trailer, triggers ... Start emulation
by a click on “ Start ” button

Flex R10 board Emulation

Acq cycle [ms] 208 Acquisition counter 203
I7E200
Ernule DRéM read [ms] |10 e CauiE
Acq funct returm 4420300
DR&M size [MB] beqfing 1900
Ernulation funct No u = B [MB /s |19-278

Ernulation funct comment |

rize [0] MiZE [1] Hi2E [2] MizE [3] Mi2E [4] Mi2E [5]

Hesder |BOC0TE000 [SOC16000  [SO0M8002 (80018003 [S0018004  |SOC1S005

Trailer  |AAAADDOD |AARADDD [ASAANNOZ [AASADODZ [A4AA0004 |Aass0005

Trig nb 0 :l: Trigon 1 frame / N j: Trig on F frames j¢
Tiggar[o] |10 IRE EMER [Last] |40

Time stamp(n] /100 fy f200 [z [300 [Last] 1400
Start Frint parameters | [~ FHandom data size [ hMax data size

Statusz |

Look at results in “ Check frames content”  sub panel.

Check frames content
Mi2E[0]  Mi2B[1]  Mi26[2]  M2B[3]  Mi2E[4] Mi2 [5]
|BO018000  |80018001  [SOC18002 |BOOMS003 20015004  [S0018005

Header

Trailer  |JASAADO00 [AA5A0001 |AAAADDIZ |AAAAD00Z |AAAAD004 |ASAADIDS
Fr cnt |D |Ij ||:| |D ||:| |Ij

D lenght |54 [128 [152 | 256 320 | 354

Trig nb 3 [0] [1] [2] [Last]

|FOooo - TOOCT  |FOOOO - TOOOZ — |FOOOO - TOOD4  |FOOO0 - TO000
|FOO00 - LO000  |FOO00 - LO000  |FO00G - OGO |FO00G - LO0ad

Trigger

Time stamp

a - ; Print
Acg Mo - Ere |U j |No prinit ﬂ
Check maode 0: Mo x| [T Verbose Rezet-> | Enorzont |0

You can stop emulation via “ Stop” button and go to “ Run control ”
panel to select others run parameters.
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6 Playing with the DAQ emulator

6.1 Mode EUDET 1

6.1.1 Fixed frame size

.t EUDET Flex RIO DAQ emulation

findows
Main } Debug }

Application initialization

Flex RIO board Emulation

Enjls \/ogflla m e el Acq oycle [ms] 208 Acquisition counter 209
' Alog/er_emul_llex_tio_dar t
Enors - N Events counter | 376200
o - Emule DRAM read [ms]
| j‘ssafﬁs DQ‘EI T o |127 Aeq funct return 4420200
w:Aogdmeg_ernul_flex_ o dag.tst
D&M size [ME] deqirnp  |1800
Init | Emulation funct No U F B MBss] |19.278
Rur Cortrol Emultion funct comment |
Mimosa 26 nb 6Mimosg 26 = MZE[0]  Mi2B[1]  MZE[2]  Mi2B[3]  MZE[4]  Mi26[5)
Header |00TME000 [80012001 [e0018002 [B0018003 [e0014004  [A0018O0S
Run No
Traler  |AAAADDND [AAAA0001 [AAAADDNZ [AAAAON0F [AAAADO04 [AAAA0005
Total events nb
Everts nb # file Trig nb U = Tigon1fame /N =i Tigon Fframes £
Frames nib. acquision Triagern] |10 m @ @ [ e [0
Time stampig] |10 OREE 2 [200 fLasiy [400

=

Diata transfer mode:

‘E UDET 1 —;a tngéir channel

Start

Print parameters | [ Random datasize | Max data size

[ttt

Destination directom

Status ‘

File name prefis

[ Saveondisk [ Sendon Ethem:

1 2

Check frames content

i 5]

[%] of biggers

Heat(reumaooo |eoote001  [eon

I i i
o002 (20018003 [B0018004 [B001E00

"D

Conf Run Print run parameters

Tiellen [A£A0001 [AAAADN0Z (44440003 [AAAAIN04

A
Status Front |0 o o o 0 o \
Load Flun D lenght |54 [z [z [=& =0 | [
Fiun No BEE Tigne 13, @ ) 2 [Last
Sawce diectary [ectdatai Trigger |Fut\un -TO001  [FOOOO0 - TOO02 — [FO000 - TO004 |FBF|JIJ E
Time stap | |FO0D0 - L0000 [FOOO0 - LOOOO  [FO00D -LO0GO  [FOG00 - LOO0D
File name prefix RUN_
i rint
_ load | loss scabo 1P| Z\ Famens [0 2| |Moprint -
Status Check mods M it 2 Reset > | Eqors ont

Emulator in mode EUDET 1, 6 Mimosa 26

default frame size,,

three

displayed .
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.. EUDET Flex RIO nulation

Windows
Main | Debug |
Application initiglization Flex RIO board Emulation
|Enjo‘|s Logflle = y Loglevel Acg cyele [ms] 208 Acquisition counter EN
w:dlogfem_emul_flex rio_dag.kxt
Enmors 22 Ernule DRAM read [rs] "I[I— Events counter 23400
Messages logfile e =L R — 4420800
w:fog/mag_ermul_flex_rio_daq. bt 127
! l DRAM size [ME] begfing  |1800
Ut | Ermulation funct No g r B [MB/s] |19477
Fiun Control Emulation funct comment |
Mimosa 26 nb 6 Mimosa 26 = MiZB[0]  MiZB[1]  MiZB[2]  Mi2B[3]  MiZB[4]  MizB[5]
Header |BO0TG000 [80018001 (00018002 (00018003 60016004 20018005
Run Ho L
Traler AN [AAAANTNT [AAAANINZ [AAAANING [AAAANNNY [AAAANNDS
Taotal events nb 100000
Events nb ¢ file 10000 Trig rbs 0 j: Trig on 1 frame / N j: Trig on F frames j:
Frames nb / acauistion | 1900 Trigger [0] |1IJ [1] ‘2D [2] |3D [Last] |4EI
100 200 200 400
Data transfer mods|EUDET 1 - No tigger channel =] Tie stanel0] | o | @ fos) |
Start | Stap | Print parameters | [~ Random data size [ Max data size
Destination directory |d: Mhdatahh
Status |
RLUM

File name prefix -
Check frames content

! MiZB (0] MiZE[1]  M26[2]  M26[3]  M2B[]  Mi26[5]
[™ Saveondisk [~ SendonEthemet 100 s, .
(7] of riggers [s0018000 [80018001 |30018002 |S0018003 |30015004 |30018005

Header
Conf Run | Pt run parameters| Traile | AA4A0000 [AAAAND0T [AAAADDDZ [AAAADD0Z [AAAADDO4 [AAAADDDS
coy - e [9 5 Is 5 e g
Lot P O lenght |54 [128 [132 ES EZ |24
Aun No Be6 Tigrb |3 [0 il 2 [Last]
Souce diectoy [e:vidatats Titsgar |Foodo- Tooot  [Foooo - Toooz |FDDDD-T7004 |Foooo - Taooo
Timestamp  |FU000- L0000 {F0O000 - L0000 {F0000 - Lh000 — [FO000 - LOooo
File narne prefix RUN_
P
Load Close seatio |© = Femeno |5 # =] _ |

Check mode |0 Mo :l' L Jatese Resel > | Enosont |0

Status

Now frame No 5 is displayed

-31-



EUDET-Memo-2010-27

Check frames content
Mi2E i MIZB[2] M6 [3] i i25 [5]
0018000 (80018001 20018002 [@0M1E003  [S0018004  [B0018005

Traler  |AAAAD000 [AAAANODT [AAAANDNZ |[AAAAOO03 |[AAAAOD04 |AAAAOOOS

/5 /5 /5 /5 /5 /5

D lenght |84 256

10 1) 12 [Last]
g |Foooo - Tooo1 [FOOOD- TO0OZ —[FOO0O - TOOD4  |FO00O - 700
e ] 1on0n  [FOn00 - L0000 [Fonon -1 onon !Ennu$
i Frint
fcq Mo = Frame Mo |E ﬂ |F‘nnt header j
Check made 0:MNo ME V7ZDSE ME”D[S &l 1]

7

We print header of frame No 5 in log windows

S5 BEEE119 =3 g

S5 BEEE]ZH = Tag = CEEEHERE [H]1 @

S BEEE1Z] = TotSe = 2456 L[O] E

S5 BEEE122 = TrigRecOffset = 2432 L[D]

SG BEEE1ZS = o]

S5 BEEE1Z4 = H. Tag = Qo@EEEa] [H]1 @

G BEEE1ZS => H.Acqld = Bz O] @

Sh BEEHIZE = H. FrameIdIanq = Bods [O] @

S5 BEEE12Y = H.MapsHame = gaal CO] @

SG BEEE1ZE = H.MapsHb = BEae CO1

S5 BEEE1Z9 = E

S5 BEEEISH = =BAE18EEE [1]1=9AA1800]1 [2]=96618AHZ [3]1=-S@@13663 [4]=S0615@84 L[S
S BEEE1S] = = 5 [1]1= 5 [Z2]= 5 [3]= 5 [4]1= 5 [&]
S5 BEEE]SE = = &4 [1]1= 128 [2]1= 192 [3]= 256 [4]= 328 [5]
SG BEEE1SS = =ARRAEEEE [11=nnnnaaa1 [2]:HHRRBBBE [31=RAAABEES [41=AARAEEE4

S BEEE]Sd = ——————————————osemme—— e =5

S5 BEEEISE =

S5 BAEE136 ¢ H. Trlg nfn [8]= BBBBBBBI [1 —HBEREEEEZ [2]1=AEE 84 o]

S5 BEEEISF =

SE BEEE1SE = O )5 1 e s 1

S5 Goae138 =5 0. TntSz = 2384 LO] E

S5 Baad148 = O.0neMapsSz = @384 [0]

SG BEEE14] = o}

This is the print result
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Check frames content
MIZE[0]  MIZE[1]  MiZE[2]  Mi2B[3]  MIZE[4] MG (5]
Header 60018000 80018001 |BOO18002 [SOOTB003 [S0015004  [80018005

[AAAMON00 [AAAADDDT  |AAAADONZ [AAAADODD |AAAADODY [AAAANODS

Trailer
Frent |5 |5 |5 |5 |5 |5
D lenght |54 EE [132 |56 |20 |64

Trig hb 3 [a] [1] [2] [Last]

@-mum |FOoao - To002 — [FO000 - TO004 |Fnunn-mnD

Time stamp | FO000™=Tooo0 iruuuu-Luuuu iruuuU-LUUUU iFUUUU-LDUDD

ik ki Prin
Acg Mo T Frame No |5 ﬂ |F‘rlnt trig j
Check mode |90 No | [ Werbose &5 | B ’D—

L///

We print header + triggers of frame No 5 in log windows

56 AEAEZEE =@ o]

S5 BHEEZES => Tag = EEELEEEE [H] [

SE abpa2ad = TotSz = 245¢ [D] E

SG BREORZAS = TrigRecOffset = 2432 [D]

SE AEDEZas =3 c]

S5 aopaler = H.Tag = DaspasE]l CHI B

S5E BEEEZEE = H.HoQld = @aiz [O] g

56 BEEEZES => H.FrameldInAcg = @EEs C[O] G

S5 BEEEZ16 = H.MapsHame = @EEl [O]

gg gggg%%é :; H.MapsHb = @EEs [O] [

S5 aBpa21s = H.Header [B]=0E01060608 [1]1=00612001 [2]:888182@2 [2]=C0@1c083 [4]1=20012004 [E1=06001260
S5 aBoe2ld = H.Frlnt [al= £ [ll= S [2]= E [2]= S [4]= & [E]=

S5 aBpe21S = H.DataSz [al= &4 [1]1= 122 [2]= 192 [3]1= 256 [4]1= S2@ [G1= o0
S5 AEoE21c = H.Trailer [BI=ARAAGEAE [11=RAAARGAE] [2]1=AARABEEZ [31=ARAREEE2 [41=ARRAGBEE4 [SI1-ARARGEEA
SE BEAEZ1Y => of

SE BHAAZ 1S = ol

SE BEEEZ 1SS 1

SE BEEEZSE o of

S5 gEon-21 =500

S5 aBpalss = D.T

S5 aBpaz223 = DO,

SE aBpeaz2ad =3 c]

SE BEEEZ2E = T.Tag =3 H1 q

55 AEEEZ2E = T.TotSz = @Ez4 [0

55 BEEEZZY => T.Trighb = [EEz  [O]

55 BEEEZ2E = T.Triglvpe =1 [0l E

SE AEAAZZS = T.[BBE] ?rlg = E@AEBE — TAWA]L - T= = FABEE — LBEEZ

SG pRoRZ2E = T.LOAL1] Trig = FeOBE - TobR4 - Ts = F13306080 — LBE0S @

SG BRoRz21 = T.[0Bz] Tria = Fo@@E - T2456 - Ts = Fobaz — LE334 O

This is the print result
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msg_emul_flex_rio_dag.txt - Bloc-notes

Fichier Edition

SG
MSG
Ri=ie)
NSG
SG
MSG
Ri=tel
SG
MSG
Ri=ie)
NSG
SG
L=l
NSG
SG
MSG
Ri=ie)
NSG
SG
L=l
NSG
SG
MSG
Ri=tel
SG
MSG
L=l
NSG
SG
MSG
Ri=tel
SG
MSG
Ri=ie)
NSG
SG
MSG
Ri=tel
SG
MSG
Ri=ie)
NSG
SG
MSG

0000050
0000051
0000052
0000053
0000054
0000055
0000055
0000057
0000058
0000059
00000860
0000061
0000062
0ooo06es
0000064
0000065
0000066
00000867
0000068
0000069
0000070
0000071
0000072
0000073
0000074
000007s
0000076
0000077
0000078
0000079
0000080
0000081
0000082
0000083
0000084
00000BS
0000085
0000087
00000BR
00000BS
0000020
0000081
0000062
00000e3

The frame is also printed in the log file

=
=
=>
=>
==
=>
=>
=>
=
=>
=>
==
=>
=>
=>
==
=>
=>
==
=>
=>
=>
==
=>
=>
=
=>
=>
=>
==
=>
=>
=
=>
=>
=>
==
=>
=>
=
=>
=>
==
=>

Format

Affichage 7

Tag = 55550000 [H]

Totsz = 2456 [D]

Trigrecoffset = 2432 [D]

H.Tag = 00000001 [H]

H.acqId = 001z [o]

H.FrameldInacg = 0005 [D]

H.Mapsname = 0001 [Do]

H.Mapsnb = 0006 [D0]

H.Header [0]=B0018000 [1]=80018001 [2]=80018002
H.Frcnt [0]= 5 [1]= 5 [2]= 5
H.Datasz [0]= 64 [1]= 128 [2]= 192
H.Trailer [0]=A8240000 [1]=A48840001 [2]=A84840002
H.Triggernb = 0003 [p]

H.TrigInfo [0]=00000001 [1]=00000002 [2]=00000004

D.Tag = 00000002 [H]

D.Totsz = 2304 [D]

D.oneMapssz = 0384 [D]

Tag = 55550000 [H]

Totsz = 2456 [p]

Trigrecoffset = 2432 [D]

H.Tag = 00000001 [H]

H. AcgId = 0012 [o]

H.Frameldinacg = 0005 [D]

H.Mapsname = 0001 [Dp]

H.Mapsnb = 0006 [Do]

H.Header [0]=B0018000 [1]=80018001 [2]=80018002
H.Frcnt [0]= 5 [1]= 5 [2]= 5
H.patasz  [0]= 64 [1]= 128 [2]= 192
H.Trailer [0]=A8840000 [1]=AA8A0001 [2]=A8840002
H. Triggernb = 0003 [r]

H.Triginfo [0]=00000001 [1]=00000002 [2]=00000004
D.Tag = 00000002 [H]

D.Totsz = 2304 [D]
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384
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6.1.2 Maximum frame size

.5 EUDET Flex RIO DAQ emulation

Windows
Main 1 Debug }

Application initialization
Enors loglile Log level

Jlog/: I_fl dag.bit

Messages logfile

[ Mo smsg_emul_flex_ria_dac bt [127
Init |
Fun Contral
Mimosa 26 nb EMimasa 26 v
Fiun No [
Total events nb 100000
Events nb / fle 10000

Frames nb / acquisition 1800

|EUDET 1 - Mo tigger channel ﬂ

Data traresfer mode

Destination diiectary | ¥data
File name prefis RUN_

[~ Saweondisk | SendonEthemet [100 {2 of tiggsrs

Conf Run | Prinlrunparamalers‘
stas T
Load Run
Run Mo 666
[ \datatt

Source directory

RUN_
Load Close

File name prefix

Status

Flex RIO board Emulation

A eycle [ms] 208 Acquisition counter |*2
[
Emulz DRAM izadms] |10 Event cauntet
Aeq funct return 24897600

DREM size [M8] Acqfrnb  [1800
Ermulation furct No 0 = Bw [MB/s] |IE169
Emulation funct comment |

MiZB0] MBI MZB[Z] MZE[3 MZE[] Mis[E]

Header |0018000 [B00T8001 80078002 [BO0018003 [80018004  [S0018005

[44AA0000 (44240001 (45440002 44440003 42480004 |42aA0005

Trailer

Trig nb o j: Trig on 1 frame /' M j: Trigon F frames j:
Tigger[] |10 NEL [ [0 [Lasy |90

Time stampio] |00 ) J200 21 [300 Las] 400

Stat | @R _Print parameters | [~ Random data size F*Max data size

Status |

Check frames contert
M2E[0]  M26[1]  Mi2B[2]  Mi2E[3]  MPE[4]  M2E[5)
|somean0  [s0csont [BOCMBO02 [BO01BO0G [ap0ME004  [80018005

Header

Traler | AAAATOND [AARATODT [AARADNOZ |AAAADNDI /AAAADUM #0005
Frent |0 o o o o o

D lenght /2280 [128 |12 |56 [320 [384
Tignb 13 0] i 2 [Last]
T \annn\mnm \annn-mnnz /annn-mnm |Foann - Toonn
Time stamp  |F0000- 000 [F0000 - L0000/ [Fo0o0 - L0000 [Fooon - L0000
feqNo = Mo print = Print
Check mode Vel Reset > | Erors ont |0

Emulator in mode EUDET 1, 6 Mimosa 26, maximal frame size ,

displayed .

The first Mimosa 26 has maximum data length ( 2280 bytes )

default data length.

three trigger are generated
and frame No O is

, others keep
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6.1.3 Random frame size

JLL EUDET Flex RIO DAQ emulation

Windows
tain lDebugl
Application initialization Flex RIO board Emulation
E";”STQNE o 1o d Loglevel Acqg cycle [ms] 208 Acquisition counter 28
®:/logden_emul_flex_ro_dag.txt
Erars - 50400
I Emule DR read[ms] |17 Events counter
o f S T fis7 Aoqfunct et |21334320
w Aog/meg_emul_flex_ria_daq bt
DRAM size [MB] scqhinp  |1800
o ‘ Emulation funct No i = Bw [MB/s] 95.308
Run Control Ernulation funct comment |
Mimosa 26 b B Mimosa 26 MiZB[0]  MiZB[1]  MiZB[2]  Mi2B[3]  MiZB[4]  MiZ[5]
Header |BO018000 20018001 [80018002 20018003 [80018004 20016005
EE6
Riun Mo
Traler | AAMAIN00 [AASA0N0T [AAAATN0Z [AASANN03 |AAAAON0Y |AA4A0005
100000
Tatal events nb
[P 10000 Trig nb 0 = Trigant frame /N =l Tigon Ffames :
Frames nb / acquisition 1800 Trigger [0] |‘H] 1 ‘ZD 121 |3D [Last] |A[I
; 100 200 300 400
T e —— [EUDET 1 - Mo higger shannel k2 Tlmeslamp[ﬂll i | 121 | [Last] |
stat | [E2

Print parameters ‘ v Random data size [ Max data size
[rncdatana 4

Drestination directony

File name prefis RUN_
Check frames content

[~ Saveondisk [~ SendonEthemet W [%] of b ] uwtdl et ) e s
%] of tnggers Header |B0018000 20018001 \sums?hz [eomizons [aontaood  [e0meoos

Status ‘

Conf Run ‘ Pnntvunparametars‘ Traler  |AAAA0000 [aAAAT00 \Mﬁx)ﬂuaz [appa0003 [Bean000d [asns0005
s I | o fo N o fo
D 108 1836 740 2100 1148
Laad Fun D lenght ‘ | A ‘ | ‘ |
— 566 Tignb 13 U] n 2 [Last]
- [eidatan e |FUDU‘ -T00 \Fyuuu -T0002  [FOO00- TOO004  [FOOO0D - TO00D

|Fooool Loood  [po00n - Lonon |Foo00- Loooo |Fa000 - Loooa

Time stamp
File name prefis AUN_
. Print
_lowd | _ Oe | Acqho T e F o o |

Chatus Checkmode |07 1O Ve Reset> | Enarsent |0

Emulator in mode EUDET 1, 6 Mimosa 26, random frame size ,
three trigger are generated
and frame No O is
displayed .

The six Mimosa 26 have a random data length.
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6.2 Mode EUDET 2

6.2.1 Default frame size & no trigger

ML EUDET Flex RIO DAQ emulation

Windows
Main WDEhugw
Application initilization Flex RIO board Emulation
Enﬂ‘o‘rs Loghle e lezlne) Acq eyele [ms] 208 Acquisition counter 136
w/loglen_emul_flex no_dag.tkt
Enors - 0 Everls counter 244800
MeserEs il Emule DRAM read [ms]
‘ 7T e |127 Acq funct return 4333200
widlogdmeg_emul_flex_no_dag.txt
DRAM size [ME] degfrr 1800
Init ‘ Emulation funct Mo a 2 B/ [MB/5] 19893
Flun Cantrel e ——
Mimosa 25 nb MiZ6[0]  Mi26[1]  MiZ6[2]  Mi26[3]  Mi2E[]  MizE (3]
Header |SUO01S000 |BO0TE001 (80018002 |BO0TA003 |A001E004  |BO0TA005
Run No
Traler  |BAAADDND [AASANONT [AAAADDNZ [AASANODD [AAAADO04 [AdaA0005
Total events nb iy
Everts nb /il 10000 Tiig nb 0 A3 Tigon1 fame /0 =] Fimen Fitem=s Bl
Frames nb ¢ acquisition | 1590 Trigaer [0] |1D (1 |2U [21 ‘30 [Last] ‘40
100 200 300 400
Bt el ‘EUDET2—T|\Than—SA§dALL fa =] Tine sl | m | @ | st |
Start i""S[u'tEI Frint parameters | [ Random datasize | Max data size
Destination directory ‘\:I.\\data\\
Status |

File name prefis
Check frames content;

[~ Saveondik | SendonEthemat [jo0 I — Mi26 [0] Mi26 [1] MiZ6 [2] Mi26 [3] Mi26 [4] Mi2E [5]
a\gued Header |BUOTE000 [BO01E007 [S0CTS002  [BO01600Z  [S0018004 [SO016006
Conf Run Prirt run parameters Traler  |BAAADONN [AASANONT [AAAADDNZ [AASANODD [AAAADDD4 |AARA0O05
izt Frent |U |EI |U ‘U |U ‘U
Olenght |54 122 [19z | 258 [220 284

Load Run

Tiigrb |0 o] 0] 2] Last]

Run No £eg
Sauros diecton [hatant T |Fi nnrmnnn‘ |Fo0oo - Toooo \annnr‘nnnn |Fo0oa - Tonoo
iz e [Fooo0 - Loooo— [Fonoa - Upooo - [Foaoa - Loooo
File name prefis AUN
5 Print
Load AeqgMo Frame: No

[ Werbose Ermors cnt ’D—

Check mode

\

Emulator in mode EUDET 2, 6 Mimosa 246, default frame size|,
no trigger

Status

nd frame No O is
displayed .

If there is no trigger “FO000 — TO0OO " is displayed.,
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6.2.2 Default frame size & one trigger

JLL EUDET Flex RIO DAQ emuls n

Windows

tain lDebug}

Application initislization

Enors Ingfile Log level
 Aogden_emul_fles_rio_dang.txt Ervors -
Messages logfile

| fing/msg_amul_tlen_rin_dar bt e

. |

Run Control
Mimosa 26 nb 6 Mimasa 26 ~
Run No BEE
Total events nb 100000
Everits nb ¢ file 10000

Frames nb / acquisition 1800

[EUDET Z- Trig chan - Send ALL e = |

Data transfer mode

Destination directory ‘d:\\data\\
File name prefix RUN_

[~ Saveondisk [~ SendonEthemet (100 [%] of tiggers

Cont Run ‘ Pritt run parameters ‘
sta:e
Load Run
Aun No [
Source directory [e\Adatat
File name prefix W

Load Close

Status

Flex RIO board Emulation

Acg oycle [ms] 208 Acquisition counter Ell
55600
Emule DR&M read[ms] |1 Events counter
B funct et | 4413800
DRAM size [MB] Acafinb 1800
Emulation funct No o Ird Bw/ [MB/2] 19.379
Ernulation funct comment ‘
M2[0]  MiZB[1]  MiZB[2]  MiZB[3]  MiZB[4]  Mi2B[5]
Header |B0018000 [B0018001 [20018002 [B0018003  [2001004 [B0018005
Traler  |AAAAO000 [SAAAN00T [ARAANO0Z [AAAANDD3 [AAAANNDY |AA4A0005
Trig nb 1 ﬁ;_TmnnJ fﬁmum_'l'm@nillﬂnes =
- - -
- - — ~
Mgl " | m [ @ @ Las) |0 S
'
Tstanpil [10 _m [200 ERED lLast] \EU_ -
Start ] Print parameters | T~ Random data size [ Mas data size
Status |
Check frames conter
Mi25[0)  MiZB[1]  Mi26[2]  Mi25[3]  Mi26[]  Mi26[5]
Header |EUDWEDE)D |eomieom [aooveo02 [eOm1B003 [G001E004  |BOM1B00G
Traler  |AAAA0000 [AAAANDDT [AAAAD00Z [AAAANNDZ [AAAADO04 [AAAANO0S
Frent |U I |D |U ‘D |U ‘D
D lenght [64 E 13z B3 [zz0 L
Tigr 1 ] W= = = fil= == =2 = — sl
- =1 - — I~
T,ig{g ”muuu-mum [Foooo - Toooo [Fonon - Toooo  [Foooa - Tonan
4
Tire stamp= | 0000 L0400 [FOD00 - LOD00  |Fo000 - LOg00 [Fooo0 - L0000 — =
— —— -

Frint
AcqMNo |— tame Mo |0 | |Noprint -
Check made ™ Vebose  Recel > | Engigont [0

Emulator in mode EUDET 2, 6 Mimosa 26, d

displayed .

ault frame size ,
one trigger generated
and frame No O is

The triggers and time stamp values displayed in the bottom panel are the

ones configured as emulation parameters in the top
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6.2.3 Default frame size & five triggers

EUDET Flex RIO DAQ emulation

Wfindows
Main I Debug ]

Application initiglization

Errors logfile Log level

. Mloglen_emul_flex_rio_dag b Fr—
Messages logfile

‘x:flog.v‘msgjmulj\exﬁnoﬁdaq bt |127

Irit |

Run Control
Mimosa 26 nb B Mimosa 26
Run Mo EBEE
Total events nb 100000
Events nb / file 10000

Frames rb / acquisiion | 1500

|EUDET 2-Trig chan - Send ALLfra |

Data transfer mods

Destination directory ‘d:\\dala\\
File name prefix ALM_

[~ Saveondisk [~ SendonEthernet (100 5]

of tiggers
Conf Run ‘ Print run parameters: |
s Confiomdors )
Load Aun
FunNo EBEE
Source directory Je:\hdatah
RUM_

File name prefix

Load Close

Status

Flex RIO board Emulation

208 Acquisition counter 20

Aeg cycle [ms]
EG
Eruls DR&M read [mg] |10 Evenls counter
Acq funct return 4471200

DREM size [MB] 71 Acqfinb  [1800
Emulation funct No 0 I B (MBve] 119457
T e

MiZE[0]  MZE[1]  MiZE[Z]  MiZE[3]  MiZEl4]  Mizg[g]

Header 190018000 [20018001  [20018002 [20018003 20018004 40018005

Traler  |PAAANNN [AAAAINNT [AAAATNND [AAAATNNE [AAAATNMY [AAAATNNS

Trigrb 9 4 =l Trgon1 flamefﬂ_’:Lqug_FhamEs =
S =SS

-
-

Tiggerdel ~ 10 | RES EES sy 40 =
Tresrp@ 00y 20 (ERED] ey [0 -7
==

—_—— —— - =
Print parameters | [ Random datasize | Maw data size

Start

Status ‘

Check fiames content
Mi25[0)  Mi26[1]  Mi2B[2]  Mi2B[3]  Mi2B[4]  Mi2Gs]
Header |20018000 [20018001 [20018002 [20018003 40018004 40018005

[easaninn [asaso0nt [asan00nz [acas0003 [Acan0004 |Aaes0005

Trailer
Frent |U |U |U |U |U |U
D lenght |54 [12a [132 B [z20 [2a4
Trignb 13 ] 1) IR - N (=)
———— ——— e
Tisgs < = 000 - 70010 [Fo0no - To020 ‘F[ID[E—TD[IBD |FDDT7TDD4D =
Time stamp
AcqgMo
Check mode

Emulator in mode EUDET 2, 6 Mimosa 26, d

displayed .

It frame size ,
five triggers
and frame No O is

The triggers and time stamp values displayed in the bottom panel are the

ones configured as emulation parameters in the top

The GUI displayed the first three triggers plus the last one

panel.

of the five.
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6.2.4 Default frame size & ten triggers

.t EUDET Flex RIO DAQ emulation

Windows
tain lDehug}
Application initislization Flex RIO baard Emulation
E":rs LDQ'IIE e leglz] Aeg oycle [ms] 208 Aeqguisition counter 45
®:/logden_emul_flex_no_daqg.txt
o = Emule DR&M read[ms] |17 Evertscaurter [P0
e = P
w Alng/msg_emul_flex_tin_da b
DRAM size [MB] Aeafirb 1800
Init | Emulation funct No o i B [MB/s] 19.802
Bl (Bl Ernulation funct comment ‘
Mimosa 26 b 6 Mimosa 26 MiZE[0]  MiZE[1]  Mi2B[2]  MiZE[3]  MiZB[4]  MiZE[H]
Header |E0012000 [B001G001 [B0018002 [20076003 [B0018004 (90014005
FunMNo ]
Traler  |AAAAO000 [SASADNDT [AAAANN0Z [AAAA0003 |AAAATODY |AAAAD00E
Total events nb 100000
Everts rb / s 10000 Tiig nb 10 8 nigontmene/l 2] Tion F fames &
- -——
- - .
Frames nb / acquisition |1800 :”QDEI 10 |1D (1 ‘ZD [2] |3[I [Last] |4[I ~
7
i 100 200 300 400 -
Dot tansiermode  JEUDET 2- Tig chen -Send ALL s ] it i) 100 L ‘_ o | gl 2 o
Start ‘ Stop | F’nntpalamelersTI— Random data size [~ Max data size
Destintion directony |d Mdatatt
Status |

File name prefix RUN_
Check frames content

] Mi25[0] | MiZB[1]  Mi26[2]  Mi25[3]  MiZE[4]  Mi26[5]
[~ Saveondisk [~ SendonEtheret (100 o
] of riggers [someooo ([eooteont [eomenoz [eooteo0: [B001G004  [A001800%

Header

Conf Run ‘ Prmtvunparamelers| 8040000 [faasanom [sa0s0002 [aana0003 [PAAAD004 [AAAADDDS

Trailer

stas Fron | I f [ [ fi
Lozd Fiun Dlenght [5¢ [z sz [me [0 [
Run Mo ] T"Q"h”i_ D = = =l == =B = — — lad] -
S dizsha Je:vidatany Tiers |\=00 0-TO0I0 [FO0O0- T0020 [FO000 - TOD30 [FO0GO - TO040 T ;
File name prefix W Time st\amp- ~| L ELEUU— EUUE?.L_UZD_D _lFDEUU:UiU-U—‘TDE; LEDD— =N

_ load | Oume | AcqMa FameNo I =] [Printtia o~ M
Shatus Check mode |”\ o | T Vebose  Reseto/| prgeen [0

Emulator in mode EUDET 2, 6 Mimosa 26 , default frame/size ,

ten triggers
and frame No O is
displayed .

The triggers and time stamp values displayed in tfie bottom panel are the
ones configured as emulation parameters in the top anel.

Printing of frame header and trigger list  is selected .
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Print result.

6.2.5

1

S5

SEE 1 2ERS
HAARBERAS
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8 [E]1=
4 [5]1=
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We can see the trigger list , first three and last one are set with the values

configured in GUI, others are set to0.
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6.3 Mode EUDET 3

6.3.1 Default frame size & no trigger

). EUDET Flex RIO. DAQ emulation

Windows

Main ]Dehug]

Application inialization

Errars logfile Log level
Hlogd _fl dag.tat
w.loglem_emul_flex_rio_daq.t Enors =
Messages logfile
[ Ao /mag_emul_flex_rio_dac st [127

I |

Fun Contiol

HMimosa 26 nb

Run Mo

Tatal events nb

10000

1800

Events nb / file

Frames nb / acquisition

Diata ansisr mods |EUDET 3-Trig chan\\Send frames ﬂ

Destination directory |d:\\data\\
File name prefis

[” Saveondsk [ SendonEtheme

Conf Run Piint run parameters

Status
[e:tndlatany
RLN_
Load Close

%] of higgers

Load Run

FunNo

Source diectory

File name prefis

Status

/
| Tuaier

Flex R0 board Emulation

A cpcle [ms] 208 Aeauisition counter |34
61200

Emus DRAM resdms] |10 Euerts courter

Acq funct return 0
DRAM size [ME] acafrnb Y
Emuilation funct Na 0 = B [MEB /5] 0.000
Emulation funct comment

Hi26E [0] Mi26 [1] Mi26 [2] Miz6 [3] Miz6 [4] Mi26 [5]

Header |G0018000 [G0D1E001 [G0DTEO02 [BODTEO003 [GODTE004 [60D1E005

[AAAA0000 [AAAADD0T [AAAAO002 [AAAA0003 |A&A40004 |AAAADDDS

Trailer

Trignb Df = Tigonthame /N 1 =] Tigon Fhames || %
Trigger [0] \‘7 o 1o 7 o [Last) [40
Time starne(o] |10 [ Jem0 fz 200 Las 1100

Stat | [£ Print parameters | [~ Random data size [~ Max data size

Status |

Check frames/content === === = =
_ M0 MiE[]  MiZB[2]  MieS[3]  MZB[4]™ < Mi2g 5]
Hpaler [t Jianr it |1mm1 [r111111 |mmn

T [T 1111 |1mm1 [ [ \

Front |J100 [100 100 [100 [100 [100 Vi
v’
¢ 200 [20n [200 [200 200 [omn -
~ =

B S == - M — = =\

[Fogoo - Toooo [Fooog - 70000 \Fuuuurmauu [Foooo - Toooo
|Foooo - Lonoo [Fonon - Loooo  [Foooa - Loogo  |Foood - Loooo

Frint

[Last]

l

\

\
| \

Emulator in mode EUDET 3, 6 Mimosa 26 , default frame size , \

no trigger

pattern and bandwidth field indicates O !

, frame No 0 has a strange

In EUDET mode 3, only frames with trigger are read.
no trigger , there are no frames , a default pattern is displayed
bandwidth is 0 because there is no data transfer.
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6.3.2 Default frame size & one trigger

ALt EUDET Flex RIO DAQ emulation

Windows
Main ] Debug ]

Application intialization
Errars logfile Log level

wAloglem_smul_flex_rio_daq.tat Errars hd

Meszages lagfile

[# Mlog/mag_emul_flex_rio_dac st [1z7
Irit |
Run Control
Mimasa 26 nb [EMmosazs ]
Run Mo EEE

Total events nb 100000
Events nb / file 10000
Frames nb / acquisition 1800

Diata transfer mode |EUDET 3 - Trig charl - Send frames j

Destination directorny |d:\\data\\
File name prefis AUN_

[~ Saveondisk [ SendonEthemst [100 [%] of tiggers

Conf Run Print run parameters
stotus
Load Run

FunNo 566

BT

Source directory

File name prefis RUN_
Load Closs

Status

Flex RIO board Emulation

Acg cpcle [ms]

Emule DRAM read [ms]

208 Acquisitian counter |27
,w— Events counter 48600

Ao funct et |4413600

DRAM size [MB] [ Acqfrnb 1800
Emulation funct No 0 F B Mass) 1927

Ernulation funct comment

Mi26 [0] Mi2B[]  MizB[2] Mi26 [3] Mi26 [4] Mi26 [5]

Header |G0018000 [G0D1E001 [G0DTEO02 [BODTEO003 [GODTE004 [60D1E005

Trailer

Tng nb

-

. Tngger [

[AAAA0000 [AAAA0001 [AAAA0002 [AAAA0003 [A&A40004 [AAAADDDS

Fig o T I =S =T fmesd | 2]
~

o | m® N Last 40

TireSarpte 100 [ 0 B0 e MO0
Stat | FSmgC] Print parameters | [~ Fiandom datasize [~ Max data sizs
]

Status |

Check frames content

Mi26 [0] Mi2B[1]  Mi2B[2] Mi26 [3] Mi26 [4] Mi26 [5]

Header \aumauu? [omeont [eo0te00z [sooten0a [sodtennd [sooiaoos

Trailer

\AAAAUU?U [42080001 44240002 [424A0003 [A8240004 [AAAA0005

Frent ‘1

I [ [ [ [

D lenght ‘54
Trig nb 1 ‘
Tlﬁger

N\

Time Tamg. |

AcqMNo |—

Check mode

[128 [192 [256 [320 ]

B I B e ST 1.0
uum 70040 [FODDO- T0DDD  [FODOD - TODOO  [F0000 - T0O0O
|uum L0400 [FODDO - LOOOD  [FOO00 - L0000~ [F0000 - LOooa

= - e ———

Print
Frame Mo ,——[ ’W‘ 4
[~ Verbose M Errors cnt ’U—

-

-

N/

-

Emulator in mode EUDET 3, 6 Mimosa 26

displayed .

, default frame size,

one trigger generated

and frame No O is

Now there is one trigger , bandwidth is not zero and frame No is

displayed.

The triggers and time stamp values displayed in the bottom panel are the
ones configured as emulation parameters in the top panel.
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6.3.3 Maximum frame size & five triggers

MLt EUDET Flex RIO DAQ emulation

Windaws

Main I Debug ]

Application initialization

Errors logfile Log level
Aog/ _fl dag bt
«Ang/er_emul_flex_rin_daq Erors -
Messages logfile
|x:flog.‘msg‘emuu\exflio?daq bt ‘1 27

Ini |

Fun Control

Mimosa 26 rb 6 Mimosa 26 v
Fiun No [s5
Tatal events nb 100000

Everts nb # file 10000

Frames nb ¢ acquistion |1500

[EUDET 3 - Trig chan - Send frames |

Diata transfer mode

Destination dretory |0Vttt
File name prefix W

[~ Saveondisk |~ SendonEthemet (100 [%] of iggers

Conf Run | Print run parameters |
st BB o)
Load Run
RunNo 666
[e:tdatans

Source directory

RLIN_

Load Close

File name prefix

Status

Flex RIO board Emulation

Acg cycle [ms] 208 Acquisition counter |12
21600
Erule DRAM read ] |17 B
Acd funct return 24348000
DR&M size [MB] Acqfinb  |1800
Emulation funct No 0 W B [MB/s] 13983

Emulation funct comment |

Mi2& [0] 26 [1] Mi26 [2] Mi26 [3] Mi26 [4] Mi25 [5]

Heoder |BOT12000 (20078001 [e0T18002 20018003 [e0012004 20018005

Traier  [AAAA0000 [AAAATONT [A2AA0002 [AAAADONG [A2AA0004 [AAAADONG

Tiigiils 5 Tj Trigon 1 frame / N 2| timen Eiemes |

vaEm@ 0 [ o @ CIED Lesy M0~ =<
Mrestamp(0] |17 ML [ |30 [Lsat) |400 _”
arop(0] -
Start | Pt |~ RS [ Max data size
<4
Status |

Check frames conten|
Mi25[0]]  Mi26[1]  Mi26[2]  Mi25[3])  Mi26[4]  Mi25[5)
Header |BOTIB000 [a0078001 [eOT1B002 90018003 [pOT1G004 90014005

Trailer |AAAA[IEI[I[I [AASANDM  [AAAATNNZ [AAAANDNG/ [AASATINA  |AAAANDNG
Frent |D ‘U |D |U |D |U
D lenght |2z8n ] |18z |56 |zen [35a

Tigrb  |% [0] .

A - I T
\FFugnrmmn |FEI[II]EI7T[II]2[/ |Foonn - Tonza ‘FDI]-EI[I——TD;D =~

000 - L0700 |FDUUD -Lo2

Trigaer -
\
Time stEmpe,

N
4

-

foqNo Frams Mo

Check made

Emulator in mode EUDET 3, 6 Mimosa 26, m

displayed .

imum frame size ,
five triggers generated
and frame No O is

The triggers and time stamp values displayed in the bottom panel

are the ones configured as emulation parameters in
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6.3.4 Maximum frame size & ten triggers

Jlix EUDET Flex RIO

Windows

) emulation

Main ]Debug]

Application initialization Flex RIO board Emulation
Errflrs Logme - - Log level Acg cycle [ms] [08 Acquisition counter R
’m Erars - 10 Events counter 81000
Messages logfile Ermnule DRAM read [ms]
‘ /I fg e i 3 ‘127 Acq funct retum 4020000
i ogdmsa_emul_flex_rio_dag.txt
DRAM size [MB] Acqfrnb 1800
o ‘ Emulation funct No 0 o B M/e] 53698
Pun Control T
Mimasa 26 nb 6 Mimosa 28w MiZB[0]  MiZB[1]  MiZB[2]  MiZB[3]  MiZB[4]  MiZE[5]
Header |80078000 [s0018001 [s0018002 [s00M8003  [s001E004  [BO01E00S
Run Mo i
Traler  [SA4A0000 [a8480001 [48240002 [48240003 [48440004 [aaaa0005
Total events nb 100000
Events nb / file oo Tiig nb i + j_:_ Liio oo 1dsares. N.meon_F frames T3
-—= ==
= ~
Frames nb / acquisiion 11500 \’Tngger [0] ‘10 , 11 |20 121 |30 [Last] ‘40
100 200 300 400
Data transfer mode ‘EUDETE—Tng charl - Send frames j T si.amﬂ_ﬂ]i —_ _[1] | 12 | - [_L-asl L -
Stat | Stop | Print paramelersT!__H;rEom datasize [ Max data size
Destination directory ‘d:\\data\\ 1 L |

Status ‘

File name prefis RUN_
Check frames cont

eht
MiZE[qL MiZB[1]  MiZG[Z]  Mi26[3] B[4 MiZE[5]
[ Saveandsk [ SendonEthemet [100 oy

7] of iggers Header 190018000 [20018001 [e0018002 [80018003 /20018004 0018005

Tihe aanp | [FOOT L0100 [Fooar -

File name prefis RUN_

= —— - -
s =T Triive Print
_load | _ Chse | Aeqha =l Fiame o it tig =]
Status Check made | |07 Me hd Reset -+ / Eror ene |0
1l L VA

Corf Run ‘ Print un uaramaters‘ Trailer |AAAADTDD [aasn0001 [A8aa0002 [A8AAD003 [AAAA0004 [AAAADODS
coe N - [T
Lot D lenght 2280 [128 [182 |25 [320 [a84
Run o 666 Tigrb |19 ] _n/_ @ [Last]
o diectony [ohdatait, Tl 0001 - TO00 - [FoooT rmyén [FOO07 - TO030 ~ [FOO0T - TO040 =~ |~
200 [FODO1 - L0300 [FODO1 - L0400

e
-

Emulator in mode EUDET 3, 6 Mimosa 26 , maximum frame siz
ten triggers generated

and frame/No O is
displayed .

Now there is one trigger , bandwidth is not zero and frame/No is
displayed.

The triggers and time stamp values displayed in the bottom panel
are the ones configured as emulation parameters in the top panel.

Printing of frame header and trigger listis select  ed.
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6.3.5 Print result.

m @ BE PEE
=
o =
— T
= T
= T
oo (=
A 1l
LI T
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Slodoiedt o
bbb bbb
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W@ | @SEE 00 0JE - P e e b e e e ]
00D | SEEEE | — [ ] 50 O OSSN (50 50 50
W | @REEEE | T | =
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We can see the trigger list , first three and last one are set with the values

configured in GUI, others are set to0.

-46 -



EUDET-Memo-2010-27

6.3.6 Maximum frame size & 1 trigger / 100 frames

UDET Flex RIO emulation

Windows
Main } Debug }

Application inttialization

Enois logfile Log level
wfloaderr_emul_fles_ria_dag.tet Erors =
Meszages logfile

[1:/100/ms0_emul_flex_tio_dan txt [127

it |

Fiun Control

timasa 26 nb

Run Mo

100000
Events nb / file 710000
Frames nb / acquisition 1800

Data iansfer mode  |EUDET3- Trgcham - E\fnd frames v |

[d:rdatats

Total events nb

Desfination directony
File name prefix

[ Saveondsk [~ SendonEthemet |[100 1] of tiagers

Conf Run Print run paranmeters |

Status

Load Run

Fiur Mo ’5887

Souros disctory [ehdatatt

FmeT s [RUN.
% Cloze

Status \ \

Flex RIO board Emulation

208

—

Acquisition counter 1107
192600
A funct return 235184
Aeqg frnb 72
o P Bw [Me/s |+

Emulation funct comment

Acq cycle [ms]

Ermule DRAM read [ms] Events counter

DRAM size [ME]

Emulation funct No

MiZS[0]  MIZE[] MiZS[Z)  MIZE[3] MiZSM] MiZE[E]

Header |B0018000 80018007 [80018002 [80018003 [20018004 [80018008

Traler  |AAAA0000 [AAAA0001 [AAAA0002 [ASAA0003 [AASAN004 [A42A0005

Trig nb j Trlg onl llame#N ’—_[ Trig an F frames 1 2
Tiggs, 0 ‘f‘”’ mE o P Laat 14
] 200 MEE 400

Tlme\taﬂp[El] |‘IU [Last]
-

Stat | 5

op I"Pmt prommeters [ Randesn data sies =7
7l

-

_-
artats i

Status |

Chesk frames contgnt
Mi2G[D]  Mi2B[]  M5[2]  Mi2B[3] /Mi25[4 Mi25 5]
[somnedoo [soo1s0mt [egine0nz [so018003/ [s001a0d4  [B0015008

Header

Trailer \AAAAE]UUU [eaeanon /AAAAUUUZ \AAAA/fJua |AAyﬂUEld [aasan00s

Frent ‘U

D lenght \zzsu |128 |192 \334

Trig nb 1 —— e ]
Tieae & - \Fuuuu T?OAU \FUU}M 0000 |FUU90 Tooo0  [Fooog - Tooog
Tmsta:D [ |Fpbo0 - Loooo — [Fogio - L0000 [FOD0D - Lonoa

Frint

Acg Mo

Check mode

'\

displayed .

T

Emulator in mode EUDET 3, 6 Mimosa 26 ,

L
aximum fraée size
1 trigger / 100 frames generated

and frame NO O is

The triggers and time stamp values displayed in the bogttom panel

are the ones configured as emulation parameters in

Print minimal information

the top panel.

-> acquisition and frame No.
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6.3.7 Print result.

S5 DEEESEZ = o]
25 Z65 =5 FrameIdInAcg =
S 12 =}
GE =5 o]
) Ei Aogld = 9151 - FrameldInfcg = @@z ] -
§§ Acald = @151 - Frameldindeg = @@@s @/ =
gg Aegqld = @151 - FrameldInfAcg = 8@ -
§§ Acqld = 8151 — FrameldInAcg = @181 5
S E; Acald = 6151 - FrameldInAco = 8182 5
7=k
IE 8 =}
26 318 =% o
25 Z2h =% a8
28 e1f= ucoldislotsigs FrameIdInfica = 8281 \ 5
26 223 =% Acgld = @151 - FrameldInfiog = Begz ]
25 224 =% a8
35 525 =; Aoald = D151 - FrameldInAba = Bz@3 @ 7 5
26 ZE7 =% Acgld = @151 - FrameldInfcn = Bod
25 Z2E =5 a8
S5 g%g Ei Acgld = @151 - FrameldInAcg = B361 -
Sé %; Acgld = @151 - FrameldInfAcg = B23682 g
23 Eg Acald = B151 - FrameldInAco = @383 @ =
=5 §§ Acald = B151 - FrameldInAca = @488 @ 5
) §§ Acqld = 8151 — FrameldInAcg = @481 5
§§ Aoqld = @151 - FrameldInAcg = @482 5
4 §§ Acgld = 8151 - FrameldInAca = 8483 5
S5 =5 Acgld = 8151 - FrameldInAco = B5E8

The frames acquired are 0,1,2,3 —100,101,102,103 — 200, 201, 202, 203 etc

We configured emulator to generate  one trigger each 100 frames
therefore we should get the frames 0 - 100 — 200 etc ... it's the case ©

But we also get three following frames , that's because we have
configured the DAQ to acquire also the three frames following the trigger . This
is done by setting the constant EFRIO__FRAME_NB_TO_READ_AFTER_TRIG
to 3 in eudet_frio.def file.
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6.3.8 Maximum frame size & 3 consecutive triggers /

100 frames

UDET Flex RIO DAQ emulation

windows
Main I Debug ]

Application initialization

Enors logfile Log level
w:flagrer_emul_flex_rio_dag.tet Ervors =
Mezzages loghile

[sAlog/men_emul_flex_tio_dan bt [127

Init ‘

Run Control
Mimosa 26 nb E Mimosa 26 =
Run Mo EEE

100000
Events nb / file 10000
Frames nb / acquisition 1500

[EUDET 3- Tiig chari - Send hames v |

Total events nb

Diata transfer mode

Destination drectory | dalats

File name prefis RUN_

[~ Saveondik [ SendonEthemet [100 1%] of tiggers

Canf Run Print run parameters
stac:

Load Run
Fiun No ’8857
Soutce disstory [etadatath
A e et RUN_

Load Close

Status

Flex RI0 board Emulation

208

—

e |
264600
Aoq hunct et |1492932
,— Acqlrnb ,V
o o Bw MBss] 5507

Emulation funct comment

A cycle [ms]

Emule DRAM read rrs] Events courter

DRAM size [ME]

Emulation funct No

ME[D]  MB[1]  MiZ6[2)  Mi26[3)  MiZB[4]  Mi2E[5]

Header |G001B000 [BO01S001 80018002 8001800 (0018004 40018008

Tralr  [AAGADI00 [AARADIN [AAAMDO02 [AAAK0003 [AAAA0004 [AAAA0005

Trig nb 1 TIE-onlllrﬂ\e/_N _WUU 2| Trigon F_ranﬁs _3 _:)Z

Trgger o 11 SRE] sl |40 N~

Time sta}pmhﬂ”_, oy 20 FRED fLast [* _

- R

Stat | Stop| | Prink parameters | [T/MEndgh d5ts Tee T Magdata size

Status |

Check frames content

Hi26 [0]

1
Mi26 [1] MZS/]/ Mi26 [3]

M% MiZ5 5]
\

Header |aumeuuul ENE] |suuyuuz [soma003 iﬂmsuua 80018005
Tt |AAAAUUU1 [eazan0m [aadaonnz [aaea0007 [aass0004 42640005
From [P , [202 |702 [z02 [302 [302

D lengnt 12280 [128 192 [ [320 [384
Trignb ! We=f=m """ "7 W= ==
_|-

-

Tiggsr ‘FUFUZWUU&?’ |Fuuuu/’uuuu [Fogoo - Toooo [Fooog - Too00

T iz Trome2 Lok _JFEII] —_L[ITD_FDEIDI]—LEIDDD ‘F_EIEII]-[I_—L_I]EEIE‘I_ )
= Print

AcqMNo 20 5

Check mode L REbos Reset > | Errors ent ,U—

L L

Emulator in mode EUDET 3, 6 Mimosa 26 ,

generated

displayed.

ximum frame size ,
3 consecutive triggers / 100 frames

and frame No O is

The triggers and time stamp values displayed in the baottom panel

are the ones configured as emulation parameters in

Print minimal information

the top panel.

-> acquisition and frame No.
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6.3.9 Print result.

Acgld = 8298 - FrameldInAcg #£ G@EE B\
Acald = G238 — FrameldinAcdg = @@al @ |
Acgld = 82928 — FrameldInAcog = 86862 B
Acgld = 8298 — FrameldInAcd = A8ES B
Acald = 6238 — FrameldInAcq\= 0004 @)/
Acald = 8298 — FrameldInAcg . G065 O
Acgld = 8298 — FrameldInAcg = Al68 @
Acgld = 8298 — FrameldInAcg = Al1681 @
Acgld = 8298 — FrameldInAcg = 162 @
Acgld = 8298 — FrameldInAcg = A1683 @
Acald = 8298 - FramelIdInAcg = @164 {
Acgld = 8298 — FrameldInAcg = 165 @
Acqld = 8295 - FrameldInfAcg S/B200 8
Acald = G298 - FrameldInAca/= B201 @\
ficald = G298 — Frameldinfod = G262 @ |
Acald = 8298 - FrameldInAcg = B203 B
Acgld = 8298 — FrameldInAcg = B2684 B
Acald = G235 — FrameldinAcq = 0205 B/
Acqld = 8292 - FrameIdInAcg :\ESEE’E

MesTA = @A200 - ComrnmnTATAM~A — @A2G1 |

S5
J=ie]
S5
S5
S5
S5
J=ie]
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
S5
1]
S5
S5
S5
S5
1]
S5
S5
S5
S5
1]
S5

(=]

A 0P = GO 00— O e QP En D00~ L o 0P = G0 00— T e D P e D00~
FIEIEIEOE TR i i e e i e e i et e i i i e e e e i i i i i

e e e e e e e e e e e e e e N e e

The frames acquired are 0,1,2,3,4,5 —100,101,102,103,104,105 - 200,
201, 202, 203,204,205 etc ...

We configured emulator to generate  three triggers each 100 frames
therefore we should get the frames 0,1,2 — 100,101,102 — 200,201,202 etc ... it's
the case ©

But we also get three following frames , that's because we have
configured the DAQ to acquire also the three frames following the trigger . This
is done by setting the constant EFRIO__FRAME_NB_TO_READ_AFTER_TRIG
to 3 in eudet_frio.def file
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6.3.10 Random frame size & 3 consecutive triggers /

Jli: EUDET, Flex RIO DAQ emulation
Windows
Main I Debug]

Applicalion initialization
Enors logfils Log level

w:flog/em_emul_flex_rio_daq.tst Enors -

Meszages logfile

[sAlog/men_emul_flex_tio_dan bt [z
Init ‘
Run Control
Mimoza 26 nb £ Mimosa 26

Fun Mo
Total events nb
Ewents nb / file

Frames nb / acquisition

Datatransfer mode  JEWDET 3-Tiig chéql -Send fiames v |

Destination directary ‘e:\\dala\\

File name prefiy

W Saveondisk [~ Send onEthemet

Print run parameters

[%] oftriggers

Conf Run

Status

Load Run

EEE

Fun No

Source diectary [e:tgatat
A e [RUN.
_ load [ Close

Status

\

100 frames & save to disk

Flex RI0 board Emulation

206 Aequisition counter 137
,'I[I— 235800
Acq funct return 1234584
Acqfrnb 108
: o

B [MBss] 1>477
Emulation funct comment

126 [0] Miz6 [1] Mizt [2] MiZ6 [3] MiZE [4] Mi2E [5]

A cycle [ms]

Emule DRAM read rrs] Events courter

DRAM size [MB]

Emulation funct Mo

[soceoo0 [somsoot [somisooz [somisoos  [somanod [somsnos

Header

Tralr  [BAGADI00 [AARADIN [AAAADONZ [AAAKT003 [AAAA0004 [AAAA0005
Trig nb 1 j: Trigon 1 frame / M 100 j: Trigan F frames E j:
Tiggarfn) |10 o 20 @ 0 L) [0
Time stampig] [10 m [0 1 [300 fLasy |40

Start Print parameters ‘ Iv Random data size [~ Max data size

Status ‘

Check frames conlent
M2B[D]  MB[1]  M26[2)  M26[3)  Mi26[4)  Mi2G[5]
[soceoo0 [somsoot [somisooz [somisoos  [somanod [somsnos

Header

Traler  [AAGADI00 [AAAADIN [AAAADONZ [AAAKDON3 MAAAOO0Y [AAAAO0S
Frew 9 [o [o [o o o

D lenght [1872 [1o12 [e0 [638 [1608 248

L 0l 0 2 [Last]

[FOOOO - 70040 [FODOO - 7000 [FOO0D - T00DO  [FO00O - TQ000
[FOOO0 - L0400 [FO0D0 - L0000 [FO000 - L0000 [FO000 - Looga

Frame No ‘U ﬂ |N0prlnt j ﬂ
m Erraors cnt 0

=

Check mode [” Verbose

displayed .

imosa 26 , max

1 1\
Emulator in mode EUDET 3, 6
generated

um frame size ,
3 consecutive triggers / 100 frames

and frame No O is

Saving data to run file RUN_666 in directory e:\data is enabled.
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Run file RUN_666.bin created on disk in directorye  :\data.

Fichier ~ Edition  Affichage Favoris  Outils 7

e Précédente - \_,) ‘ﬁ /,_j Rechercher

Dossiers
Dossiers X Mom = Talle | Tvpe
(B} Bureau = run_se6.bin 153801 Ko Fichier BIN
|D Mes documents }RUN_ﬁﬁﬁ.hln.lnF 391 kKo Informations de con...
= 4 Poste de travail RUNjE;E.par Zko  Fichier PAR

_% Disquette 3145 (A:)
e Disque local (C:)
G MAISON (D)
2 LABO (E1)
]
® [ aaa
® [ common
[# [ dag_comman
P

=
=

® =) dd
# [ dd.old
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6.3.11 Load a run from disk

Load the run file created in 6.3.7 via the panel “ Load Run ", iflo  ading is
successful the status field switch to green , otherwise it will get red.

ﬂ_; EUDET Flex RIO DAQ emulation,

Flex RIO board Emulation

leplxe) A cycle [ms] 208 Acquisition counter
Errors -
I T Emule DRAM read [ms] |10 B G
b ? d m . |127 A funct return
«/log/msg_smul_flex_tin_datxt
DIR&M size: [ME] Ao kb

It | Erulation funct No B r BWw [MB/5]
Erulation funct comment

Run Contrel

Mimosa 26 rb MiZE[0]  Mi2B[1]  MZE[2)  MiZE[3]  MZEM]  MiZE[5]
Header |BO0TBO00 [B0018001 [80018002 80018003 [40018004  [80015005
Fun No
Traler  |AAAAN000 [AAAA0001 [AAAM0002 [ASAAD00G [AASANOD4 [A8aA0005
100000
Total event nb
Becrlany # 10000 Trig nb o j: Trig on 1 frame # N j: Trig on F frames j:
Frames nh / dooisiich | 1800 Trggar(o] [ m [ BN et [%0
100 200 300 400
Data tansfer hode | |EUDET 3 - Trig chan - Send frames :I Tine st | m | @ s |
Stat | Stop | Prirt parameters | [ Random datasize [ Ma data size
Destination direptory |exbdatatt
Status |

Check frames content
[ Saveondskl I Sen ME[0]  MiZB[1]  Mi25[2]  Mi2E[3]  MZ5[4]  Mi2E[5]
[s00e000 (80018001 [8001B002 80018003 [40018004  |B0015005

Header

Corif Run | Pt fun parametel [AAAA0000 [A4450001 [AAAM0002 [ASAAO00G [AAAAN0D4 |A&AADO0S

Traller

|
Status. | Front |0 [o [o o [o o
lenght [952 [124n [1084 1080 [172 |54
Load Run
Run No 665 U 0 il 2l Last]

[FOO00 - TOD40  [FO000 - 70000 [FO000 - TO00D ~ [FO00O - T0000
[Fonoo - Lo4oo — [Fooo0 - L0000 [FO00a - Loooa — [Fo0ao - Loooo

FomcHo |0 3] [Nopmnt = ﬂ
[ vebase  Rosats | rgeont [0

Sourcs directary [e:hdatatt

File name: prefix RUN_
Load Close Acg No

Check mode

Status

The run parameters , of the loaded file, are displayed in “ Run Control ”
panel.
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You can scan frames in the run

Check frames content
Mi2B[0]  MiZE[1]  Mi26[2]  Mi2B[3]  MZB[4]  MiZE[5]
|son1e000 [s001EO0T  [AO018002 [SO01S003 |S001S004  [S0018005

Headsr

Traler  |AAAADO00 [AAAANDDT [AAAADDZ [AAAAODOZ AARADODA [AAAAOODS
Fr crt |‘I |‘I |1 |‘I ‘1 |‘I

D lenght 1340 [1228 1818 2128 |48 |e52

Trignb |1 0] i 2] [Last]

[Fooo1 - Too40 [FO000- TOOOO  [FOO00 - TOODO  [FO000 - 70000
|FO0O1 - L0400 [FO00O0- LOOOD  |FO0OO - LOOOD  {FO00O - L0000

Trigger

Time stamp

- = g Fri
AcqNo |0 > Frame Na |h ,'J |N° prink j $
Check made ’D_NU :I' B i HSSEtﬂ Errors cnt |7

first specify the acquisition No and after the frame No to display

We can also print frames in text mode

S5 BEBEEZ7S =) S==S===oo-o-ooooosooosooooooooooo-o—mstoo
gg gggg Acgld = @086 - FrameldInRcg = G866 &
gg gggé Acgld = BBEE - FrameldInAcg = G881 @
S5 [5} Acgld = B@EE - FramsIdInAcg = BEEZ @
EE e Acgld = BEEE - FrameldInAcg = BE3S @
EE Sgg? Acgld = BEEE - FrameldInAcg = B854 @
S5 Acgld = BBEE - FrameldInAcg = 8885 B
22 BAAR531 =) Aqld - ooGd - Franeldlnfios - B150 Bo.
EE é%ég Acgld = BBEE - FrameldInAcg = 81681 @
S5 295 Acgld = BBEE - FrameldInAcg = @162 @
=2 BAAAsac I3 Roald - bBod - FrameldlnAes - 6105 8
EE 8% g Acgld = BEEE - FrameldInAcg = 8164 @
gg 1 Acgld = BBEE - FrameldInAcg = B1685 @
EE Acgld = BBEE - FrameldInAcg = 62688 @
gg Acgld = 8888 - FrameIdInAcg = @281 E_:::::
S5 Acgld = BBEE - FrameIdInAcg = B2682/0
gg Acqld = BBEE - FrameldinAco = 8262 @
gg gg ? Acgld = BEEE - FrameldInAcg = B354 @
EE §§ § Acgld = BBEE - FrameldInAcg = BEPS @
EE gg E Acgld = BBEE - FrameldInAcg = B340 @
gg Sg g Acgld = 8888 - FrameIdInAcg = @381 @:
S5 H319 Acgld = BBEE - FramsIdInAcg = B362 [
=2 BAAAT5] I9 Roald - b80% - Frameldlnes - 6305 &
gg Acgld = BEEE - FrameldInAcg = B264 @
gg g%g Acgld = BB8EE - FrameldInAcg = B385 @
gg 332? Acgld = BBE8 - FrameldInAcg = 8488 O

We get the same sequence of frames — 0,1,2,3406,401,102,103,104,105 etc .. -
as the one in 6.3.7 when we took the rum
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7 How to interface emulator to EUDET DAQ ?

7.1 Introduction

I never work with EUDET DAQ software, and | never find the time to read
all the documentation about it. Therefore | will propose a sketch of interfacing
and we will adjustit “ on-line” if it doesn't fit well or is not applicable ...

We can imagine a sequence in four steps

« EUDET DAQ send a request to emulator to configure run
parameters

« EUDET DAQ send a request to start emulation
« EUDET DAQ wait for data from emulator
« EUDET DAQ send a stop request to stop emulation

The emulator may have more parameters than EUDET can  provide, it
would not be a problem -> they can be hard coded on emulator side.

In the current version of the software the emulator get his parameters
from GUI controls, copythemin global variables named *“ context records ”
and call eudet_frio library functions to execute actions.

We can add a remote control option , selected via check box on GUI, if it's
enabled all GUI controls no more act as controls but as indicat ors. They
receive theirs values from EUDET DAQ via Ethernet . The GUI “ Run Control ”
and “ Flex RIO board emulation ” panels will be sim ple display of request send
by EUDET DAQ.

| think that this approach is close to what we need for the real DAQ
control.

On emulator software point of view we have two dire  ctions
e Theinput = run control & emulation request

* The output -> telescope data stream
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7.2 The input side -> Run control & Start emulation

7.2.1 Run control context record and configuration function

Context record EFRIO__TRunCont = eudet_frio.typ

typedef struct {

SInt8 ParMiZelh; ff Mimosa 26 muber

SInt32 ParFramellbPerico; // Frawes nuwher per acquisition
SInt32 ParRunNo; /{ Bun ng

SInt32 ParTotEvih; /{ Total event nmuber of run
SInt32 ParEvibPerFile; /{ Event nuwber per file

char  ParDestDir[GLE FILE_PATH 32]; /{ Bun file destination directory

char  ParFileNawePrefix[GLE_FILE PATH 3Z]; /¢ Prefix of run file name, eg : RUN_666 => "RUN" i3 the prefix

SIntd ParDataTransferHode; /{ Transfer wode see enum EFRIO TRF MODE in *.def file

SIntd ParTriglode; /{ Trigger mode -» Future use

5Int8 ParSaveOnDisk; /{ Fave data on disk

5Intd ParSendOnEth; //{ 3end data on Ethernst

SInt8 ParSendOnEthPCent; /{ % of data sent on Ethernet

3Int8 ParMeasDataRate; /{ Enable data rate weasurewent, hard coded in EFRIO_FCanRun foao)

5Intd ParlcglbToleasDataRate; /{ icqg number used to weasure data rate, hard coded in EFRIO  FConfRun (...]

/4 3Int3z InfMi?6FraweSzFronf lexRio; [/ Hot used now

SInt3Z InfisFFrameRawBuffSz; /{ If data ParDataTransferMode = IPHC =: Size of acguisition frames buffer
3Int32 InfFrameBufflz; /{ If data ParDataTransferMode = EUDET 1,2,3 =» Size of acquisition frames buffer

char  InfConfFilelawe[GLE FILE PATH 3i]; /¢ Bun configuration file | save EFRIO TRunCont to disk ) name built form ParRumNo, ParDest
char  InfDataFilelawe[GLE FILE PATH 37]; /¢ Run data file name built frowm ParRunNo, ParFilelawePrefix, ParDestDir

/{ Varishles to weasure data rate -> average over PardeqibToNeasDataRate acquisitions

SInt32 InfDataRateMeasTotal3z; /{ Total size acquired during ParieqibToleasDataRate acquisitions
aInt3d InfDataRateleasitartTimels; /{ gtart tive of measurement

5Intiz InfDataRateNeasStopTimels; // 3top time of measurement

3Int32 InfDataRateMeasTotalTimels; /{ Total time of measurement

SInt32 ReslegfunctRetCode; /{ Return code of ieq function

SInt32 ReslegCnt; /{ hcquisitions counter

5Int32 ResFrameCnt; /{ Trames counter

5Intiz ResEventCnt; /¢ Events counter -> By default events counter = frames Counter

/¢ but they way be different as wore than one frame is needed to build a physics event
float ResDataRateMBytesPerSec:

/{ Buffer for frames
/f Only one of the two is allocated depending on ParDataTransferMode = IFHC / EUDET

HIZ& TisFFremeRaw® PrIsFFrameRaw; /{ If data ParDataTransferMode = IPHC =: heguisition frames buffer
EFRIO_TFramE* PtFrame; /{ If data ParDataTransferMode = EUDET 1,2,3 =»> icguisition frames buffer

EFRIO TRunCont;
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Configuration function EFRIO_FConfRun ( ... ) - = eudet_frio.c

Less parameters than fields on  EFRIO__TRunCont ;-)
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Context printing function EFRIO_FPrintRunContRec (... ) - 2>
eudet_frio_print.c
This function prints run context record in message s window and log file.
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Part of code called by a click on button “ Conf Run”

Run Cantral

Mimosa 26 nb 6 Mimosa 26~

RunMNo E
Total events rb [ioooo0
Events nb / fi [1ooo0
Framesrb f soquistion 11800
Datatiansfermode  |EUDET 1-Ho tigger charnel v
Destnstondrectory S0

File name prefix RUN_

[ Saveondsk [~ SendonEtheret 100 (1 ofyisome

ConfRun | Piint run parameters

A e
A Conf run
S e

sfiguration function with parameters get from GUL

VRet = EFRIO FConfRun {
VHiZ e,
VEunlo,
VTotEwNb,
VEvNhFPerFile,
VFrMNbhFerlog,
VhataTrfMode,
0 /% TrigMode *7,
VDhestDir,
VFileNamePrefix,
V3awveOnDisk,
VoendonEth,
VSendOnEthPCent | :
A4 Upda Fields + enabled / disable some panel controls
if [ VRet >= 0 ) {
GrpRunCtrl Disp3tatus->Text = "Conf run done :-)";
GrpRunctrl Disp3tatus-»Color = clGreen;

GrpEmalEoard->Enabled = True;
GrpChkFr_ CSAicglo->Enabled = False:

else {
GrpRunCtrl Dispi3tatus->Text = "Conf run failed !"™;
GrpRunCtrl Disp3tatus->Color = clBRed:
GrpEmalEBoard->Enabled = True:;
GrpChkFr_CSAicglo->Enabled = False:
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7.2.2 Emulation context record and configuration fun ction

Contextrecord EFRIO__TAcqgEmul - eudet_frio.typ

typedef struct {

SInt3Z ParlegCyelels;
5Int32 ParEwmuleDRamReadds:

8Int3Z ParEmuleFunctNo;
SIntd  ParRandomDatadz;

SIntd ParSetMaxDataSzimOnelaps:

UInt3Z PariHeader[EFRIC MAZ ASIC NE]:

UInt3Z ParATrailer[EFRIQ MAX ASIC NE];
3Int32 ParTrigibPerFrame;

GInt32 ParTrigOnOneFrameOverN;
5Int32 ParTrigOnNConsecutiveFrames;

5Int3Z ParATrig[EFRIO MAX EMUL GUI_TRIG NE];
SInt3Z ParATS[EFRIO MAX EMOL GUI_TRIG NE]:

SInt32 InfDRamSzMa:
SInt32 InfDRamSz;
UInt3Z+ InfDRamPtr;

SIntd InfExtrachan;
char InfEmuleFuncCut [GLE CHT 3Z];

5Int32 Resleqglnt;
3Int3Z ResEwCnt;

3Int32 ResicgFunctRetCode;

EFRIO TicoEmul;

i
i
1
1

1
1
H
i

i
i

1
i
H
i
i
i
i
1
1
i
i
i
i
i
i
1
1
i
i
i

i
i
1
1
i
i
i
i
i

Delai between two acguisitions
Delai added to PC DRAM amcess to emulate Flex RIO DRAM access time

Select epulation function to call -» Future use = not implemented now
Ensbles random generation of data size per Mimosa 26

By default data size is fixed in emulation function

Used to check if wvariabl length records are properly handled

Set maximum poszible data sze on first MiZé, overwrite wvalue set by en
function, but next MiZe keep the data size wvalue from emulation functi
Used to check if DAQ loose frawes while Mi26 prowvides full frame#
Emulated header of each MiZe

Emmlated trailer of each MiZa
Nunber of trigger per frame, set the part trigger nb (B31B16) of MiZ6

In data transfer modes EUDET 2 & 3 a more complex trigger emulation is
We don't emulate ParTrighbPerFrame on each frame but on N consecutive:
each M frames

Start emulate ParTrigWNbPerFrame on one frame over M = ParTrigOnOneFran
Ermulates on N consecutive frames = ParTrigOnNConsecutiveFrames

TLU trigger & Flex RIO trigger emulation

Up to 285 couples TLU & Flex RIC triggers can be emulated but only EFF
are configurabbles from GUI, now EFRIO MAX EMUL GUI_TRIG NE = 4

- First three are configurable from GUI

- The last one is configurshle from GUI

- Others are configured in emulation function and set to 0

Ermlated TLU trigger
Ermlated Flex RIO trigger, called "Time stamp 1"
DRAN info to emulate Flex RIO readout | we need a PC RAM bloc of same

DRANM size in MB
DRAM size in bytes
DRAM pointer

Extra channel status [ enabled or not ) depends on data transfer mode
L comment set by emulation funetion selected by ParEmuleFunctlo

-» Future use = not implemented now

DAQ emulation results

Aeguisition counter
Events counter

Error code returned by acquisition function
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Function which fill EFRIO__TAcqEmul with parameters from gui =

WinMain.cpp

3Ints Vi;

EFRIO TicgEmul® VPthcgEmul = &EFRIO VGContext.AcgEmul;
EFRIO__TRunCDnt* VPtRunCont = &EFRIO__VGContext.RunCDnt;
EFRIO  TEoardConf® VPrEoard = EFRID__VGContext.ABoardsCont;

FS Gat param from GUL

VPLhicgEmul->ParicgCyclells £
VPricgEmul->ParEmuleDRamBeads =
VPticgEmul->FParEmuleFunctlo =
VPtlogEnmul->ParRandomDatalz =
VPrhicgEmul->ParfetMaxlatalz0ononelaps £

VPtlogEnmul->ParTrigihPerFrame =
VPLhicgEmul->ParTrigonOneFrameCverl £

VPricgEmul->ParTrigonNConsecutiveFrames =

for | Vi=0; Vi < EFRIO MAX ASIC NE; Vi++

FEditZDeclInt [ GrpErmlBoard EdicogCyclels 12
FEdit2DecInt [ GrpEnmulBoard EdEmuleDRamBesadHs |
FEditZDecInt ( GrpEmulBoard EdEmulFunctlio i

(3IntS) GrpEmulBoard ChkRandomDatadz->Checked;
[SIntd] GrpEmulBoard ChkMaxDataZzOnOneMaps->Checke

GrpEmulBoard CsTrighbPerFrame->Value;
GrpEmulBoard CsTrigOneFrameCverN->Value:
GrpEmulBoard CsTrigOnNConsecutiveFrames->Value;

{

VPLAcgErmul->PariHeader [Vi] = FEditZHexInt [ GrpEmulBoard AEdHeader[Vi] |:
VPticgEmul-»PardTrailer[Vi] = FEditzZHexInt [ GrpEwmulBoard AEdTrailer([Vi] |

for ([ Vi=0; Vi < EFRIO_ MAX EMUL_GUI_TRIG |

VPLAicgEwul->PardTrig[Vi] = FEditZ2DecInt
VPtAcgEnul->ParAT3[Vi] = FEditZDecInt
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Context printing function ~ EFRIO_FPrintAcqEmulRec (... ) =>
eudet_frio_print.c
This function prints run context record in message s window and log file.
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Part of code called by a click on button “ Start ”

Fless RID board Emulation

‘Acq cycle [ms] 208 Acqisiion courter
EmueDREM ead ws] |10 Everts ounler
Acqfunct retum
DRAM siz= ME] Acqfib
Ermulation funct No. 0 I BW [MB/S]

Emusonturctosmmere |

M2S[O]  M2S[1] M5l M25[ M5 Mi2s[s)
Header |B0018000 [B0018001 |[SODTS002 [S0018003 |20018004 |s0018005
Tiler  |PAAAOD00 [AGAADDD [BAAADDDD [BAAADINS [AABADO04 [A&A0005

Tiig nb O = Tiaon frame /N =l Tigon Fhiames :

Tigger[0] |10 m 12 B’ 1 Lasy 190

Tie stawp(0] |20 m 1= ERE Lawy 40
Start Stop | _Piintpaamelers | [~ Flandom defa size [~ blax dela size

stets |

void _ fastcall TFrmMain::GrpEmulBoard Bt3tartClick(TChject *Sender)

{
| 3Int3Z VRBet = 0; // Variable to store error code of Ffunctions called

EFRIC ThegEmul* VPtlicgEmul = £EFRIO_ VGContext.logEwmul: // Dointer to acg e

I
A4 Imit DAQ emulation
74

EFRIC FEmuleBegin [ 0 /# RunInLabview */ ):

I
/7 Get parameter from GUI
I

FGrpEmulBoardGetPar (0);

I
/4 Display info
I

FhecIntZEdit ( VPticgEmul->InfDRam3zMb, GrpEmulBoard DispDRam3zME | ;

GrpEmulBoard DispExtraChan->Checked = (bool) VPtlicgEmul->InfExtraChan;

£
A4 If saving is enabled ( rum par ) => create run confi/par & data files

74

EFRIC FitartSavingOnFile ()

£
AF Start acg emulation timer

74

TiEmulelicqCyole->Interval = VPLAcgEmul->ParleqgCycleMs:;
TiEmulelicqCyole->Enabled = True;
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7.2.3 How to access to context records  -» which variables ?

If the code is written in eudet_frio  library we can access via the global
variable EFRIO__VGContext which contains all variables of lib  rary.

A *
/7 Lib context record i
i *
/% This record contsins all lib global variables #/
i B
/* Date : 07/08/2010 *
/* Doc date : O6/11/2010 *
/* huthor : Gilles CLAUS *
f* E-mail i gilles.clausfires.inzZp3.fr @
/7 Labo : DR - IPHC e
#5s &

typedef struct {
SInt8 InfInitDone; ff Likh iit done or not

EFRIC__ TEoardConf ABoardsConf [EFRIO MAX BOARDS NE] : £/ Aoguisition boards config
EFRIC TEoarditatus ABoardsStatus[EFRIC MAX EOARDS NE]; /4 hoguisition hoards status

EFRIO_ThcgErmul AcgEmul; /¢ DAQ emulation context
EFRIO_TFrCheck Friheck: // Frames check functions context
EFRIO__TRunCont RunCont; /4 Run context = parameters, WEWOry =
EFRIC_ TFrameList bAicgFramelList[1] : £/ Frame list of acguistion — Can be

/f List of frame Id to read [ Eudet3Mode =»> Trigger + 2 following frames | / acquistion — Can

SInti6 ibheqFrameWithTriglist[1] [EFRIO  MAX FRAME NE PER ACO] ;

EFRIO_ TTriggerRec® PtTwpTrigRec: /4 Temporary triggers record used for

EFRIC_TContext;

You can use the following fields
* RunCont to access run context record - EFRIO__TRunCont

* AcgEmul to access acquisition emulation context >
EFRIO_TAcgEmul

If the code is written outside eudet_frio library ... you will find yourself
the way ... If you are afraid about global variables malediction ... you can write
a function which return a pointer to EFRIO_VGContext ;-) or encapsulate it in a

class with a method to access to each field ...
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7.3 The output side -> Telescope data stream

7.3.1 How the Flex RIO board is read ?

The flex RIO board acquires bunches of consecutive frames , then the
software read the board. One of this bunches is called “an acquisition” , the
default number of consecutives  frames stored in one acquisition is 1800  ( for
historical reasons ). As long as the  software “runs fast enough”  thereis no
missing frames from one acquisition to the next one. The period b etween
acquisitions is ~ 207 ms for 1800 frames / acquisit  ion.

As the time between two acquisitions is ~ 207 ms, w e can use a timer to
call the board readout function. It's done like thi s, with a timer in DAQ
emulator, in Labview DAQ application it's done with an endless loop because
we want to minimize the risk to loose frames.

. C++Builder 6 - emul_flex_rio_dagq

I Fichier Edtion Chercher Yorr Projet Exécuber Composant Basededonnées Qutils FenStre Aide || <Ausuny i

8|

DS -& (8% (35 “ & H Standard | Suoolément | in32 | Susteme | AcozsBD | ContrtleD | dbEsoress | BDE | ADON InferBase | Intemet | Fasibet | GRe
] [l 7 EUDET Flex RIO DAQ emulation
= Mindows
EFh |pebug|
—
Application inilialization Flex RI0 board Emulation w
,E”“"S‘“‘“‘e— Lol Aeq eyele [ms] 208 Aquisiion courter *'—1
None -
Ermule DR&M read[ms] 119 e
Messages laglile
!] B Acq funct retum
DRAM size [MB] Acqfinb
Ini | Erdtion funct Mo o I Eviachamel  BWMB/]
A

This is a part of the timer callback function which call the eudet_frio
library functions which process data ( frame with t rigger selection, etc ... )

- EFRIO__MI26_FFRioAcgDeserDataMi26 ( ... )

A
A4 Call Fex RT0 " acg deser data function "
£

VPtAcgEmul->ReslocgFunctRetCode
= EFRIO_ MNIZz6_FFRiolcgDeserDataMizZs |

VPtRunCont—>ParMiZ cMb,

] /* BoardId 4y
VPtFlexRioDRam,

u] S* PtSrcWiZAsInt 2
(VPricgEmul->InfDRam3z) / 4 /% E1tNp L
u] F* AcgStatus =4
u] /* TrigStatus 7
a /* WaitMsAtEnd <4
VPtRunCont-»ParDataTransferMode,

u] /* TriggerHandlingMode #=/,;

VEmuleModes )
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The EFRIO__MI26_FFRioAcgDeserDataMi26 (...) :

e Getaccessto Flex RIO data via parameter PtSrcW32AsPt or
PtSrcW32Asint

* Call the emulation function if needed

e Call the add-hoc function to process data depending of
“DataTransferMode” and Mimosa 26 number.

This is the function comment header in eudet_frio.c file.
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This is the part of EFRIO__MI26_FFRioAcqDeserDataMi2 6 (...) which
calls the add-hoc data processing function in mode EUDET 3.
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7.3.2 How the data stream is organized ?

The data stream is organized “ per acquisition ", if the number of frames
per acquisition is setto 1800, the period between two acquisition will be 1800 x
115,2 ps ( Mimosa 26 frame duration ) = ~ 207 ms. | t means that each 207 ms an
acquisition will be ready in library memory , the number of frames will depend
of the number of triggers therefore it can be less than 1800.

The eudet_frio library allocates a buffer large enough to contain an
acquisition of the specified frames nb per acquisition value s et in run control.
This will be a single bloc of RAM on which you can have access in two ways

* Pointer on the bloc beginning - PtFrame
* An array of pointers on each frame = AFramePtr[i]
It means that you can send on Ethernet the whole acq  uisition defined by

PtFrame and it's size or frame by frame by scanning the array AFramePtr(i]. It's
up to you to decide which method is the best.
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7.3.3 Organization of one frame - EFRIO__TFrame

l,.n’x
l,.n’x
l,.n’x
l,.n’x
l,.n’x
l,.n’x
l,.n’x
l,.n’x
ll."*
ll."*
ll."*
ll."*
ll."*
ll."*
ll."*

fie

The type which define the frame is EFRIO__TFrame -> eudet_frio.typ

Frame record

Contains :
- Data handling fields

- The frame header

- The frame dats part

[ 3ize ete

[ variable length

- Followed by the triggers info part

DIate

Doc date
iuthor
E-mail
Labo

: 25/10/2010
: 07/11/2010
: Gilles CLAUS
: gilles.clausfires.inZp3. fr
: DRS - IPHC

UInt32
ndif

3Int32
3Int32

typedef struct {

#ifdef EFRIO FRAME TAGS ENAELE

Tag;

Tot3z;
TrigRecOffsetr;

EFRIO__TFrameHeader Header;
EFRIC_ TFramelata  Data;

/{ EFRIO_FRANE TLG

gl
gl
gl
gl
gl
gl
gl
gl
Y
Y
Y
Y
Y
Y
Y

/¢ Total szize of this frame

J/f Offset [ in bytes
/¢ Frame header

from beginning of frame to trigger info par

// Beginning of data part

#/ The field EFRID TTriggerInfo iz not defined here because "Data™ has varisble length
/¢ the field BegData of Data field iz used a pointer to beginning of data part
/¢ The trigger info will ke added at the end of thiz part but position is calculated dynamically

EFRID  TFrame;

The frame will contains the following items

Size handling fields

A header of fixed size - Header
A data part of variable size - Data

After the data part a

list of triggers of variable size
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l,.n’x
l,.n’x
l,.n’x
l,.n’x
l,.n’x
l,.n’x
l,.n’x
l,.n’x
ll."*
ll."*
ll."*
ll."*
ll."*
ll."*
ll."*

fie

removed by conditional compilation.

i
Frame record i

i
Contains : i
- Data handling fields [ size ete ) &
- The frawe header i
- The frame dats part [ variable length | &
- Followed by the triggers info part &

*f
Date : 25/10/2010 By
Doc date : 07/11/2010 By
Author : Gilles CLAUS By
E-mail : gilles.clausfires.inZp3. fr By
Laho : DE3 - IFHC By

*f

typedef struct {

UInt32

ndif

3Int32

3Int32
EFRIO_TFrameHeader
EFRIC_ TFramelata

#ifdef EFRIO FRAME TAGS ENAELE

Tag;

Tot3z;
TrigRecOffsetr;
Header;

Data;

EFRIO FRANE TAG

Total size of this frame

Offset [ in bytes | from beginning of frame to trigger info par
Frame header

Eeginning of data part

#/ The field EFRID TTriggerInfo iz not defined here because "Data™ has varisble length
/¢ the field BegData of Data field iz used a pointer to beginning of data part
/¢ The trigger info will ke added at the end of thiz part but position is calculated dynamically

EFRID  TFrame;

The first field “Tag” is usedto tag beginning of frame in data stream, it
can be helpful if someone need to deal with binary data. It's value is set by
constant EFRIO___ FRAME_TAG define in eudet_frio.h. Thi s field can be

The second field “ToSz”
you want to go o next frames, set a byte pointer on current one, add “ TotSz ",
cast the byte pointer to EFRIO__ TFrame*, and its do  ne.

The third field “ TrigRecOffset ”

indicates the total size of the current frame . If

indicates the position of the trigger

record in the frame, it follows data part which has a var  iable size. To go to
trigger record, set a byte pointer on beginning of frame, add “TrigRecOffset ”,
cast the byte pointer to EFRIO__ TTriggerRec*, and it s done.

“T

The fourth field

“Header” is the frame header , it has a fixed size .

The fifth field “Data” is the beginning of data part

There is no field in EFRIO_TFrame for the triggers record because it's
not possible as the Data field has a variable lengt  h, that's why we need the field

rigRecOffset ”
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7.3.4 The frame header record - EFRIO_TFrameHeader

4 w
/% Frame header &
7 w
/% Each frame starts with a header which contains %/
/% — DAD system info w
/* - Mimosa 26 relevant fields w
i i
/* Date : 22/10/2010 =
/% Doc date @ O6/11/2010 wf
/* Author 1 Gilles CLAUS =
/% E-mail : gilles.clausf@ires.inZp3.fr L
/% Labo : DR3 - IPHC w
7 w

typedef struct {

#ifdef EFRIO FRAME TAGS ENABLE

UInt3z Tag; /¢ EFRIO_FRANE_TAG HEADER
#endif
UIntls Acqgld; /¢ Index of acguisition containing this freame
UIntle FrameldInled: // Index of frame IN the CURRENT acoquisition
UIntle Mapshame: // MAPS name as a 16 bits code
UIntle Mapshh: // Total number of MAPS in data
UInt3z AMapsHeader [EFRIO_MAX ASIC NE]: S/ Mimosa 26 header field
UInt32 AMapsFrameCnt [EFRIO MAX ASIC NE]: /7 Mimosa 26 freme counter field
UIntld AMapsDatalength[EFRIO MAX ASIC NE]: /7 Mimosa 26 data length in BYTES -»> It's final
UInt32 AMapsTrailer [EFRIC MAX ASIC NE]: // Wimosa 26 trailer field
SIntle Triggerlb: // Total triggers number during this frame

UIntlé AMapsTrigInfol[EFRIO MAX TRIGGER NE STORED IN_FRAME DATA]: A/ First 3 "MiZe trigger i
/f if more than 4 trigger

EFRIO TFrameHeader:

The first field “Tag” acts like EFRIO_TFrame Tag,
it is set to EFRIO__FRAME_TAG_HEADER

Acqld and FrameldinAcq indicates the index of the acquisition which
contains this frame and the index of the frame (0..1799) in this acquisition.

MapsName is a code to identify the MAPS , MapsNb the number of MAPS
in DAQ.

The fields AMaps ... are arrays containing Mimosa 26 frame header, ...
trailer

TriggerNb contains the number of trigger during the current frame

AMapsTriginfo contains the first three triggers
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7.3.5 The data part »» EFRIO_TFrameData

f% S========cooo==———ooo—————oo—==—ooo--====—o==== %
/* Frame data =
I *
/* Each frame has & data part with variskhle size */
R *
;% Date : 2571072010 L
f* Doc date @ 0671172010 L
F* Author : Gilles CLAUS L
f* E-mail : gilles.clausfires. inZ2p3. fr */
/% Labo : DRS - IFHC L
/% ============================================== %/

typedef struct {

#ifdef EFRIO_ FRAME TAGS ENAELE

UInt3Z Tag: // EFRIO__FRAME TAG DATA
Hendif

UInt3iZ Tot3z;: ff Total size of data bloc

TInt3iz2 OneMapsSz; ff 3ize of data of one MAPS

UInt3i2 ADatall3z2[0]: /4 Beginning of data space

t EFRIO _ TFrameData;

The first field “Tag” acts like EFRIO_TFrame Tag,
itis set to EFRIO__FRAME_TAG_DATA

The second field “TotSz” indicates the total size of data bloc

The third field “ OneMapSz ” indicates the data size for one MAPS , must
be  multiplied by the number of MAPS to get the size [in bytes] of ADataw32
array.

The fourth field “ ADataW32” is a pointer to the first W32 of data.
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WARNING !

The Mimosa 26 data stream is multiplexed on two dat  a links DOO and
D01, as explained on previous page. The Flex Rio fi rmware has a 16 bits
deserializer connected to each data link and it doe  sn’t demultiplex data after
deserialization. Therefore this multiplexed data structure is still present in the “
ADataW32 " array of the
“EFRIO__TFrameData ”.

The data stream has been demultiplexed to fill the
EFRIO__TFrameHeader fields ( header, frame counter, data length trailer) but
not for the data part. This data demultiplexing has not been implemented
because this processing cost execution time and whe n the first version of code
has been written | didn’t know if it would be bette r to make this processing on
NI CPU side or on EUDET DAQ side.

As we have 100 ms free CPU time, it can be implement ed on NI CPU side,
, the function
EFRIO__MI26_FFRioAcgDeserDataEudet3Mode6Mi26 must be  modified to
implement it.

Organization of data part in case of one Mimosa 26 is read by DAQ :

W n = Word of 32 bits from array © ADataW32 "
Data n link dO = Word number n of 16 bits on datal ink dO

Data n link d1 = Word number n of 16 bits on datal ink d1

D31D16 D15D00
WO0= Data O link d1 Data 0 link dO
Wi= Data 1 link d1 Data 1 link dO
W2= Data 2 link d1 Data 2 link dO
Wn= Data n link d1 Data n link dO
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N°x

N°x

Organization of data part in case of six Mimosa 26

Wn

Data n link dO chip x = Word number n of 16 bits on

Data n link d1 chip x = Word number n of 16 bits on

I

R
RPRoom~o

= Word of 32 bits f rom array “ ADataw32 "

D31D16

Data 0 link d1 chip 0
Data 0 link d1 chip 1
Data 0 link d1 chip 2
Data 0 link d1 chip 3
Data 0 link d1 chip 4
Data 0 link d1 chip 5

Data 1 link d1 chip O
Data 1 link d1 chip 1
Data 1 link d1 chip 2
Data 1 link d1 chip 3
Data 1 link d1 chip 4
Data 1 link d1 chip 5

Data n link d1 chip 5

D15D00

Data O link dO chip O
Data 1 link dO chip 1
Data 2 link dO chip 2
Data 2 link dO chip 3
Data 2 link dO chip 4
Data 2 link dO chip 5

Data 1 link dO chip O
Data 1 link dO chip 1
Data 1 link dO chip 2
Data 1 link dO chip 3
Data 1 link dO chip 4
Data 1 link dO chip 5

Data n link dO chip 5
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7.3.6 The trigger record -> EFRIO_TFrameData

/% S===============—====ssos==——s=os==s==o======= %/
/% Frame triggers list w4
S — #
/% Each freame has & triggers list, up to LF)
/% EFRIO EXTRA CHAN MAX TRIGGER FIELD MB fields #/
/% which means up to B
/* EFRIO_EXTRA CHAN MNaX TRIGGER_ INFO NE wf
/7 trigger info ¥
S — #
i Date 1 25/10/2010 LF)
/% Doc date @ 07/11/2010 B
/* Author i Gilles CLAUS B
/% E-mail : gilles.clauslires.ingp3.fr e
J* Labho : DR3 - IPHC LF)
/% ============================================== &/

typedef struct |

#ifdef EFRIC FRAME TAGZ ENAELE

UIntiz Tag: // EFRIO FRAME TAG TRIG

#endif
UInt3zZz TotSz: S/ Total size of trigger info hloc
UIntlé Trighlb: f/ Total trigger nh
UIntlé TrigType: f/ Type of trigger info stored
UInt3Z ATrig[O]: /f Beginning off triggers list

} EFRIO TTriggerBRec:

The first field “Tag” acts like EFRIO_TFrame Tag,
it is set to EFRIO__FRAME_TAG_TRIG

The second field “ TotSz” indicates the total size of trigger record
The third field “ TrigNb " indicates the number of triggers

The fourth field “ TrigType ” indicates the type of trigger = reserved for
future use

The fifth field “ ATrig” is a pointer on triggers
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7.3.7 The trigger record items

For each trigger eudet_frio library stores two triggers fields : first from
TLU and second one from Flex RIO . It means that the array ATrig[] will contain
TrigNb X 2 items .
The TLU trigger info is written first, followed by the Flex RIO trigger / time
stamp . It means that array organization will be as followed

e Trigger [0] TLU - ATrig[0]
» Trigger [0] Flex RIO > ATrig[1]
e Trigger [1] TLU - ATrig[2]
e Trigger [1] Flex RIO - ATrig[3]
e Trigger [TrigNb-1] TLU > ATrig[(TrigNb X 2)]

e Trigger [TrigNb-1] Flex RIO > ATrig[[(TrigNb X 2) + 1]

TLU trigger record -> EFRIO__TTluTrigger -= W32

ll"’* E=E============================================ *ll'.’
/% TLU trigger record wf
llu"ﬂ‘ ______________________________________________ ﬂ‘lll"
/% Contains TLU trigger -» field TrigCnt wf
/% plus additional information 2
ll"’* ______________________________________________ *ll'.’
/* Date : 25/10/2010 By
/% Doc date @ 06/11/2010 L
/% Author : Gilles CLAUS 2
/% E-mail : gilles.clausfires.inZp3.fr @y
/% Labo : DR - IFHC ay
/% =========s==============s======s================= 4/

typedef union {

TInt32 W3Z:

struct {
UInt3Z TrigCnt : 16; f/ Trigger counter read from TLT
UInt32 FrameIdInlcg : 11; // Index of frame in current acquisition duri
UInt3Z EwventTakenByDut : 1; // For future use : Flag at 1 if DUT has take:
TInt32 Reserwved 7 38
TInt3Z InvalidInfo 3 1; /7 If 1 this field iz not wvalid

Y OF:

| EFRIO  TTluTrigger:
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Flex RIO trigger / time stamp record - EFRIO__TFlexRioTimeStampl =
W32
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7.3.8 How to access to frames data -» which variables ?

If the code is written in eudet_frio  library we can access via the global
variable EFRIO__VGContext which contains all variables of library.

A *
/7 Lib context record i
i *
/% This record contsins all lib global variables #/
i B
/* Date : 07/08/2010 *
/* Doc date : O6/11/2010 *
/* huthor : Gilles CLAUS *
f* E-mail i gilles.clausfires.inzZp3.fr @
/7 Labo : DR - IPHC e
#5s &
typedef struct {
SInt8 InfInitDone; s

EFRIO_ TEosrdConf  ABosrdsConf[EFRIO_ MAX EOARDS_NE]:  //
EFRIO_ TBoardStatus ABoardsStatus[EFRIC MAX BOARDS NEB]; //

EFRIO_ThcgEmul hegEmul; e
EFRIO_TFriheck Friheck: i
EFRIO_ TRunCont RunCont.; i
EFRIO_ TFrameList AbegFrameList[1] 2 i

Likh iit done or not

Aoguisition boards config
Aoguisition boards status

DAD emulation context
Frames check functions context

Run context = parameters, WEWOry &

Frame list of acguistion - Can be

/f List of frame Id to read [ Eudet3Mode =»> Trigger + 2 following frames | / acquistion — Can

SInti6 ibheqFrameWithTriglist[1] [EFRIO  MAX FRAME NE PER ACO] ;

EFRIO  TTriggerRec® PtTwpTrigRec: s

EFRIC_TContext;

You can use the following fields

* RunCont.PtFrame - EFRIO__TFrame*

Temporary triggers record used for

- Access to full bloc

e AAcgFrameList[0]. AFramePtr[Framelndex] - Access frame by

frame
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7.4 How / where to write the code ?

7.4.1 The eudet_frio library and DLL

It can bewritten in the eudet_frio library which is compiled as a DLL. The code
can beC or C++. But for the interface to Labview, as far as | know, it must besimple C
function, there is no easy way to interface a class to Lalevi. May be by encapsulation
in ActiveX or .NET object ? | believe we don’t such “funny things ", please use C and if
a class is needed make a kind of wrapper via somef@nctions call. We want
performances and reliability, we don’t need state fothe art in software development

7.4.2 Run control context record and configuration function

A set of fileshad been set in eudet_frio lidor user code implementation

e Eudet_frio_usr.def -> Macros and constants
e Eudet_frio_usr.typ -> Types and classes definition
e Eudet_frio_usr.var -> Global variables

e Eudet_frio_usr.h -> Functions header
e Eudet_frio_usr.c - C or C++ code
[} Bureau [Z] eudet_frio.c
=) r_'| Mes documents rij eudet_frio.def
= _;l‘ Poste de travail |5:] eudet_frio.h
# b Disquette 3% (A [ eudet_Frio.typ
¥ < Disque local (1) eudet_Frio.var
F @ MAISON (Dt I:?J eudet_frio_dbg.c
B G LABO (E:) |=] eudet_frin_dbg.h
B 2 Leckeur DVD{CD-RW (F2) @ eudst_frio_emul.c
[ = 1ISB DISK (H:) |£] eudet_frio_smul.h
# 'S Disque local (L) Ej eudet_Ffrio_get.c
= < LABO (%) [Z] eudet_fria_get.h
(27 bin [’éj eudet_frio_print.c

|'.:=j eudet_Frio_prink.h
'g eudet_Frio_set.c
[£] eudet_fria_set.h
E] eudet_Frio_usr.c
(2] eudet_fria_usr.def
|'3=j eudet_Frio_usr.h
eudet_Frio_usr.typ
eudet_Frio_usr.var

[+ S | ARV

They are emptyfill free to use them for your own source codeTherefore we can
easily provide alibrary upgrade without impacting your own source code.
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7.5 Warning about files library

This library handles files I/O, It implements class  es TCBinFile and
TCStreamFile used by EUDET Flex RIO library (eudet_f rio).

This library is in directory x:\lib\com\files

@ Bureau IE_‘_] files.c
3] hl_'l Mes documents |=] Files.def
= 1 Poste de traval E] files.h
S Disquette 31 (8 = files byp
[# “e Disque local (C:) @Files.var
[# gz MAISON (D)
[# =2 LABO (E:)

F b Lecteur DVDJCD-RAW (F:)
[# S USE DISK {H:)

Errors

Warning about TCStreamFile class !

This class speed up disk access by
* Making direct disk access = non buffered

* Having it's own thread to write data to disk, there  fore saving is
always done in background, it's not stopped while b oard is busy.

But this class had been quickly designed to test the Flex RIO system
hardware, therefore it has limitations and it had not been intensively tested. For
example it creates a single file, the run is no split in different files ... Therefore, if you
decide to use it please do it carefully, test your code, report us bugs if needed.
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