Olivier ZIMMERMANN LPSC Grenoble Réseau régional AlpesVIEW
Formations LabVIEW DR11 Réseau national LabVIEW-ESR
Réseau control@in2p3

Développement d'une classe pour piloter
avec LabVIEW des alimentations maison
...complexes
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Logiciel : difféerents étages (1)

IPbus
/ Ethernet
(UDP)

Chaine de pilotage

Windows | | Linux | 12-phases

Client LabVIEW Passerelle Qt5 . Mainboard Qt5
(12-PHTS) (mainBoardLibJson) (FPGA firmware)




Logiciel : difféerents étages (2)

Chaine de pilotage

12-phases

Mainboard Qt5
(FPGA firmware)

Windows Linux
Clientl bVIEW - . PaS‘%relle Qt5
(12§TS) o i (mainfgardLibJson)
Appli  API Driver "passerelle”
< x Protocole IPbus =

TEST.vi Module 12PHTS



Logiciel : premier programme de test

TEST
(consignes et
indicateurs
principaux

Driver
passerelle

12PHTS_TESTwvi

12PHTS Control

Gateway error

X

>
Click to change REM/LOC status LineFreqRaw IDsupply fpgaFwVersion  ihm_versi
g o e | 100 vour 18 2: remote 999374 )| 20 f 17 8 7
source
Iset |—4 I—H lout VN . . minor failure : MNone
I T_ramp_up 0,977
e -| \ergency stop [ ] @  minordefault0  EXT(SECUSYS 220) : Fan default
__ Glick for details TEE ST led)) : PS water flow default (@) @  minordefault 1 EXT (SECUSYS 28 (closed)) : Spare
R . ML i = 2/DJ4 defautt (] @  rinordefoult?  EXT(SECUSYS 6 (closed)) : Vigitherm load
[ e | @ min_b_i_th 10 d 5/DJ7 defautt o @  minordefault?  EXT(SECUSYS #00): vigitherm thrysristor A1
PSU error Save to EEPROM id])) : Load water flow default . . minor default 4 EXT (SECUSYS #9 (closed)) : vigitherm thrysristor A2
I? H?— TEMP _ERR TH 1 m m TEMP 1 1in fuse default . . minor default 5 EXT (SECUSYS #1 (closed)) : vigitherm thrysristor A3
Source TEMP_ERR_TH 2 50,0 250 TEMP2 dge A fuse default . . minor default & EXT (SECUSYS #10 (closed)) : vigitherm thrysristor A4
rlal].l I\F'"at.lll:sf: defeult TEMP ERR TH 2 50,0 05 TEMP3 dge B fuse default . . minor default 7 EXT (SECUSYS #2 (closed)) : vigitherm thrysristor A5
31N TUsSe aul
[M] Bridge B fuse default, TEMP_ERR_TH 4 50,0 134 TEMP4 led)) : Cover default . . minor default & EXT (SECUSYS #11 (closed)) : vigitherm thrysristor A6
TEMP_ERR_TH 5 m m TEMP 5 ase default . . minor default & EXT (SECUSYS #3 (closed)) : vigitherm thrysristor B1
QERRREREE U0 40.4 | BRIERIRE 11 drive errar (] @  rinordefault 10 EXT (SECUSYS #12 (closed) : vigitherm thrysristor B2
erlock default . . minor default 11 EXT (SECUSYS #4 (closed)) : vigitherm thrysristor B3
ermal relay default (NO) . . minor default 12 EXT (SECUSYS #13 (closed)) : vigitherm thrysristor B4
| Major default 13 INT: EEPROM load error . . minor default 13 EXT (SECUSYS £5 (closed)) : vigitherm thrysristor B
| Major default 14 INT: 50Hz synchro loss . . minor default 14 EXT (SECUSYS #14 (closed)) : vigitherm thrysristor B&
ozimmer@Ipsc2148w: ~ Major default 15 VOLTERR 0: 1V2 analog [ ] [ ] minor default 13 INT: Active control loss (IHM/IPB)
Server received: 'SETPWRON 1° Major default 16 VOLTERR 1: 24V secu . . minor default 16 TEMP ERR 0@ overtemp board
Server replying: 'OR’ Major default 17 VOLTERR 2: 16V thyrsistor ® @  minordefault 17 TEMP ERR 1: overtemp PTI00 #1 (closed)
Server received: 'SETPWRON 8" Major default 18 VOLTERR 3: 15V analog . . minor default 18 TEMP ERR 2: overternp PT100 #2 (closed)
Sap r T i . T
PR EEENEE Major default 19 VOLTERR 4: 10V analog (] @  rinordefault 19 TEMP ERR 3: overtemp PT100 53 (closed)
Server received: 'SETMAINPOWER @'
Server replying: 'OK' Major default 20 VOLTERR 5: 10V thyristor . . minor default 20 TEMP ERR 4: overternp PT100 #4 (closed)
Server received: 'SETPWRCONTROLBLOCHREAL Major default 21 VOLTERR &: -10V analog . . minor default 21 TEMP ERR 5: overtemp PT100 £5 (closed)
56.e00000 ©.977000 BO006 7.970060 Major default 22 VOLTERR 7: -15V analog . . minor default 22 TEMP ERR 6: overtemp PT100 #6 (closed)

Server replying: 'OK

Server received: 'CLEARSECU®
Server replying: 'OK'

'CLEARSECU"

Server received:
Server replying: 'OK'

oo/ o00//8/ /8-

"Erreurs" (états
détectés par la
carte mere)



Objets complexes multiples = classe incontournable...

@ rminorccauZ1  TEMP ERR S vertemp TIOOSS csed)
@ rminorceautz2  TEMP ERRS: veremp PTIOOS6 cse)

Njordefout 21
Najordefauit 2

VOLTERRS: 10V

28T TEST = x
12PHTS Control Mj, OFF Output:OFF
e — Clcktochange LineFreqfew 1Dsupp i ihm_versio
2 o Vet 757 T0s vour 1e 2 £ | 7
it i | | e e D @ oo o
Tromp.up s
| egency stop @  rinorcdutd  ETGECUSNS 20)Fan dfat
Clickfor detals relay_secumin.b ed)ipswaterfiondetat @ @ minordefautt]  EXT(SECUSYS 52 (closed) Spare
min by th » 0 et @  mincrdetaur?  EXT(SECUSYS 25 (closed) :Vigither losd
min b.ith © 51017 defaut @ @ rminordetauts  EXT(SECUSYS #00): vigither thrysistor AT
[ smewozmorom | i Losdvaterflowdetsut @ @ minordefound  EXT(SECUSYS #9 (closed):vigitherm thysistor A2
12PHTS TESTi - X pinordefaults  EXT(SECUSYS 1 (closed) s vigitherm theysistor A3
inor defaults.  EXT(SECUSYS 210 (closed) :vigitherm thysristor A
P50 e Pouer: OFF  Output: OFF - - -
|[M] Main fuse defautt, 12PHTS Control @ @
M) Brdge & fuze et —
% . Clcktochange Rem s reqpa ersion
Y & oo B 2iemoe s 7
== et & | | 73 wour w ) Nene:
—— Tramp e
| egency top @ @ om0 OTECUSS D Fancelut
Clck oot D ) PSwoterfondeodt @ @ minordelout]  EXTSECUSYS 28 cesed) pore
u b th g Yo detmit @ rinordduit2 BT GECUSYS 35 cosed) Vigtherm osd
Ipsc2idew: - Lt min b i th 10
| i o0 detait @ rinordduits BT GECUSYS 30 vigtherm hyritor A1
sereuRon e — O Losdstetioudetaut @ @ minordeauts  EXTGECUSYS =9 (cored) vigtherm thyritor A2
o S - = minordefoult5  EXT(SECUSYS #1 (closed)) s vigitherm thrysristor A3
X7 2PN TESTai = x g
zource i defat s EXTSECUSYS #1 dozed) vigthermthrtor A
Ul i defat 7 EXT(SECUSYS 2 (dozed) vigthem thrtor A5
] e s 12PHTS Control uesor
[l Click to change REM/LOC status. LineFreqRaw sug fpgak ihm ion
Y o= T o | 0 ) all ! 7
st 7 ot " @ @ ot o
lergency stop @ @ minordefautd  EXT(SECUSYS#20): Fan default
Clikfor detots el ld):Psweterfiondeiat @ @  minordefsul]  EXTGSECUSYS #8 closed) : Spare
JEm— sewoc. " o detoit @ @ rinorddur2  ETGECUSYS 6 cosed)Vigthern oad
E=r— e ) o1 detoit @ @ rrorddutd  EXTGECUSYS 0 vigthern thyitor A1
o O tosdmstefiowdebust @ @ minordeouts BT GECUSYS =9 (cored) vigtherm thsritor A2
S x I—7 T R i = inor defeult 5 EXT (SECUSYS #1 (closed)) : vigitherm thystistor A3
S SO ST O zource i defat s EXTGECUSYS #10 dosed) vigthermthsrstor Ad
ST o . Bma i defau 7 EXT(SECUSYS 9 (dosed)  vgthemthyssto A5
M1 Vo e et [ — ’
Server received: 'SETPURCONTROLEL (M1 kg 3 uce 12PHTS Control O upu: OFF
56608806 0:577080 2000660 f)
g e — Clicktochange REM/LOC status LinefreqRaw ihm_version
¥ T i R B [zemae et @l gl | 7
&= at _— 75 our = @ @ reorvire e
Tompse | 057
T | T Jergency stop @ @ rnordeaund  EXTGECUSYSE): Fan defaut
Clic or detaits relay_secu_min.b ed):Psuaterfowdefat @ @  minordefault1  EXT(SECUSYS #8 (closed): Spare.
min.b_v.th - ‘minor defaut #6 (closed)) : Vigitherm loac
— n o detoit e o a2 EXTGECUSYS 6 closed): Vigthern oad
Fr=rra— e ) min.bith g o1 detait @ @ rinordduut3  EXTGECUSYS S0) vigthern thysitor A1
o — O tosdmstefowdefast @ @ minordeouts  EXTECUSYS =9 (clsed) vigtherm thysritor A2
erver received:
erver replying. N — s | me | | 0w Jinfuse defaut @ @ minordeauns  EXTGECUSYS#1 closed) svigthe thrysitor A3
P, urce. Rz | w0 | | ms w2 Hge Afuse default @ @  rinordelauts  EXTSECUSYS #10 closed) s vigitherm thysrisor A
Server replying . o D EE [ET—— @ @ rnorddut7  EXTGECUSIS 2 dosed) vigthemthristor A5
e e WD T ) Coverdeaut @ @ rnorddurs  EXTGECUSIS#1 (dosed) vigther thsritor A6
s [0 | [ 5A s JR—— @ @ reordhurd  ETGECUSHSSS dosed) vigther thysitor €1
TEMPERRTHG | 500 404 TEMPS 1 drve eror @ @  rminordeaur 10 EXT(SECUSYS 212 (cosed)  vigtherm thysristor B2
ock default @ @ rinorddeutil  EXTGECUSS 4 (dsed) vigithem thoristor B3
LR e A e —
- Wissd eror @ @ rinordefautis  EXT(SECUSYS 75 (closed) : vigitherm thrysistor 85 *
Majordefaut 14 INT: S0tz synchro o @ @  minordeautla  EXT(SECUSYS 314 (closed)vigtherm thryristor B6 L~
crimmer@ipsczian: x Mejordefult 15 VOLTERRO: 1V aclog @ @ rinordduutls  INT: Actve contolloss (M)
[ ——— Msjor defoult 16 VOLTERR1: 24V secu @ @ rminordefoutis  TEMPERRO: overtemp board - H.
Teplying: ‘0K Majordefault 17 VOLT ERR 2: 16V thyrsistor @ @ rinordchuti?  TEMPERR 1 : overtemp PTIOOS1 (dlosed) B
received: |SETPURON Nsjordefaut 16 VOLTERR 315 anlog ® @ reoraun e PTI00%2 (dozed)
L Major default 19 VOLTERR4: 10 anslog @ @ miordetio - overtemp PTI00 23 (closed)
received: 'SETRAIN
Teplying: ‘oK' Nojordefu 20 VOLTERR 5 10V thyrstor @ @ rinorddur2  TEVP ERRS: overemp PTIO0 54 (esed) 3
[
°

- ‘SETPUR
06 ©.977080 2.g6
eplying




Vs a utiliser

12PHTS. vclass

(B

1eFHTS 12FHTS 12FHTS 12FHTE 12FHTE
Eeszion Eezzion HEEL Etark Epawn
Etart Etop Lizt Diriver CrlGU
1eFHTS 12FHTS 12FHTS 12FHTE 12FHTE
Main Clutput ek ek Clear
Fower Enable Amps Ay e




Ouvrir une session et modifier un parametre

E’? o 3 | 2022
—
Server [P
'IE? 0.0.1
Eewer Port
1212
|set
1ZFHT s poosos s rmee ey 1 FHT S s 12 FHT S
Feszion ¥ Tak Eezzion
Ekart Amps Etop

On suppose dans cet exemple que la passerelle adéquate (Server) est déja lancée.



Controler plusieurs alimentations
Lﬂ‘? = {3 | 0

Server P :

127.0.0.1 {localhost)
|1 27.0.0.1
Server Port for PSU A
1212
PSU AP et A
I‘I 02 .168.1.8 pr~rrrnnnnneessEEHTS 1ZFHTS E'—Et——t-:-:- 1zFHTE TZFHTS
Etart Eession ¥ ek Eession
Diriver Ekart Amps o Stop
Server Port for PSU B
1213
PSUEBIP i
I‘I 02 .168.1.9 pr~rrernnnsnnns i EEHTS 1ZFHTS wfft__m ZFHIE pooooooooad1EFHTS
Etart Eession ¥ ek Eession
L_ Diriver Etark Amps Etop

/

Cet exemple lance lui-méme au préalable les drivers passerelles requis.



Lire les informations d'état de |'alimentation

Choix d'un acces centralisé
aux propriétés :

Une seule méthode d'acceés
(accessor), VI privé appelé
avec un nceud "méthode"...

...renvoie un seul cluster qui
donne accés en lecture a —_

toutes les (146) propriétés de
l'alimentation, du driver, de la
liaison, de I'API.

| Exit
B 150
| Server IP
127001 frmrmnmny B e ————
Server Port set Amps
| = § =
| EFAE poooiiooooisoo L= S— o] IZFHTE 1EFHTE
Hession IE | ek UserCmdErr Session
| Start Amps E‘ Stop
| B = 12PHTS.lvclass §
| P5U data ’
i
| Daemon.Error foocemee k20 2 | | Daernon error
| Daemon HEART BEAT e Heartl:leat
N pwrStatusReal. TpwrRunStatus.REM/LOC status — X 1|REM/LOC status
| P5U error e b o ] |P 5L error
| pwrstatusReal. TpwrRunStatus.Ramp status Ramp status
| pwrStatusReal TpwrRunStatus KM status KM1 contact

10



Refermer toutes les sessions ouvertes

ﬁ‘? = 3 | 2022

N |
[1ZFHTS ok [T {ZFHTS
HEE Eeszion

Lizt 1 Etop ,tj




Gérer les erreurs

e Défaut interne de l'alimentation

PSU error (Click for details)

PSU error (Click for details) Majo defca

[

Ary i defauit

Msjon defauit 00 Emergency stop

Masjca detauie 01 sed) : PS water o detsut
Msjon defauit 02
Misjca detauie 03

Msjon defauit 04

Majoe telauit 05 +Main fuse defaut
Mjos defanit 05

Majos telauit 07

Brdge A fuse defoult
+Bridge B fuse defout
Majos et 08
Mjos et 03

sed]: Cover defeult
+Phase defauit
Masjca detauie 10 USYS #13): KM drive emror

usvs

Majon defauit 11 ) ¢ Interock default
Msjca defauit 12 EXT (SECUSYS #21) : Theam rey defauit (NO)
Majos defauik 13 INT EEPROM load emor

Msjca defauit 14 INT: 5064z symchs oz

Majos defaut 15 WOLTERRD: 1V8 snalog
Major elauit 16 VOLTERR |- 20V secu

Majos defauit 17
Msjos telauit 15
Majos defauit 15

62100 analog

A 12PHTS refr

s o

e Erreurinterne du(daemon

PSU Faults :

[M] PS water flow default,
[M] Load water flow default,
[m] Fan default,

[m] Spare,

[m] wigitherm thrysristor B2,
[m] vigitherm thrysristor B3

* Erreur générée pendant une séquence de commande

e Consignes hors gamme

minor detautt 00
inca detsu 01
minor detaut 02
e detsu 03

minor defaut 04

minoe defauk 05
minr defaut 06
minoe defauk 07
minr defaut 08

minor defauit 03

minca detsut 10
minar detaut 11
minca detsu 12
minor detaut 13

minor defauit 14

minor defeut 13
minr defsuk 16
minor defeut 17
minr defsuk 15
minon defeut 19

minor defauit 20

minr defauit 21

minr defauit 22

20): Fan defauk

(elosed)) - Spare
6 (closed)) : Vigither laad

00} :vigithermn haysristos &1

closed))  vigitherm thrysistar A2

(e} - viggther thryssistor 43

(loved) s vigitherm thrysristor Al

(e} - vigither thryssistor 45
loved) s vigitherm thrysristor A

sed) : vigieherm thrysistor B

12 (elsed) - vigithern thryristor B

4 (closed)) : viggtherm theysistor B2

) vigtherm thryristor B4

 vigitherm thrysistor B5

14 (elssed) :vigither thrysristor BS

T Active control loss THM/IPE]

TEMP ERR.0 : overtemp board

TEMP ERR 1 overtemp PTIO0] (closed)
TEMP B {closed)
TEMP ERR 3 : overtemp PTIO0S3 (closed)

emp PTI

TEMP ERR 4 cvertemp FT100 84 (closed)
TERMP ERR.S : overtemp PTI00 85 (closed)
TEMP ERR 6  cvertemp FT100 06 (closed)




;%1l,,,,

I
o

2

4 No Error 'h
‘ Alresdy registered ? Then ignore and warn.
| Else, inftialize object and start session.
‘ 14| False 't[
L] | . e queue
| [ e TH 5\11
[ ] | Fﬂ“tda(a (sIM) i
‘ [ # =. queg
| S . Lo T]H - u{ art) \
| - =
—_— |erorin (o error)
o] =
- - - - - T /T _. ——————]Y——  ———— __ — T T T T T T T 7 7 !psusererIP (localnost)
If a queue error occurs, things could go out of control because default TCP port value (zero) will be = PSU ServerdP
| - - PSU server TCP port PSU Server.TCP port
returned, leading to unexpected behavior of subsequent tasks. = SN Enoble
| This conditional structure aims at resuming in a more controled way. }E"““ES‘M Ao ) P nekname
| | Thendetsot paten
ETvue Vt
\ ‘
E Mo Error 't *|PSU nickname (< psu@port>) IF
F
|
| [s[ Mo Error ] il
Start 7 Else : Stop. ‘—m
| A True "t 4 |
| Already registered ? Then ignore (with warning). |
| Else, launch daemon. |
| ﬁ o E" | False 't 4 |
| . |
| E. mgmq-. [ PSU Server.TCP port} i
s
| Start 7 (FALSE : Stop) |
|IE » ) |
|Err-:r in (no errar) |
= g
| e | - |
arks -t o
12PHTS ref  dup 12PHTS ref | - |
| TOBIF ’ 7 Error out
| e |
| |
| ) |

2




Sous le capot : le daemon

Processus en fond de tache / Transparent pour |'utilisateur / Durée de vie = Session

Assure automatiquement les actions suivantes :

e Connexion au driver passerelle (port TCP) des que dispo (tolere la perte de liaison /
assure la reconnexion).

* Prend le "contréle distant" des que l'autorisation est manuellement donnée sur la face
avant physique (a 1 min de marche...).

e Rafraichit continuellement (par ex. 300 ms) la base de données interne des
parametres, mesures et états de défaut.



TEST.vi final : "launcher" d'interfaces TEST unitaires

12PHTS

réelle)

12PHTS Launcher

One Server for each PSU. Different port for each
server, One Client for each Server port.

12-phases Daemon error <psu@1211>

Mainboard Qt5 2| -

trol
(FPGA firmware) IND zim iyl Server port  Server status :
1211 Found

IP (0.0.0.0: SIM) TCP port User command error
192.168.1.8 50001

Main controls | Defaults

PSUIP

EO 0.0.0.0

I llim Wlirn
0 0

1PBus (B PSU Servermode: OFFLINE

REM/LOC status LineFreq (Hz) IDsupply fpgaPwVersion  ihm_version PSU MAC

o ol o P

x [

connect is 127.6.8.1

Heartbeat PSU error (Click for details)
) t. Starting server

o B

g connections on port 1212, localhost only...

Clear error flags

Linux / WSL
Passerelle Qt5 . OFF  Output: OFF KMT1 contact  V limit
(mainBoardLibJson) - El off El off
IP TCP port
A Consigne (A) 0 00 Imes(A)
2oeon g s g
Vmax (V) 0 00 Vmes(V)
‘ Start (PSU Server) l 1 Ramp status
T_ramp_up 0 0: OFF
TCP @ LV Clientmode: Online T_ramp_dwn o
X Min B relay
T — min_b_v_th [] B o
min_b_i_th 0
. 0,1-
Client LabVIEW §
(12-PHTS) TEMP_ERR_TH 1 00 00 TEMP1 0,2-
TEMP_ERR TH2 00 00 TEMP2 0.3+
04-
‘ Start (Daemon + Control GUI) | TEMP_ERR TH 3 00 00 TEMP3 Dfsf
TEMP_ERR_TH 4 00 00 TEMP4 D’B
TEMP_ERR_TH 5 00 00 TEMPS _D'Ti
7| H—O TEMP_ERR_TH & 00 00 TEMPE 03]
-00-
Saveto EEPROM
12PHTS.Ivclass:12PHTS_ControlGULvi:11

REM/LOC status Li eFr =1 u pl, fpgaFwVersion  ihm_version  PSUMAC stus L nel req 1) oy pl ¢ fpgaFud

0: local

Main controls | Defaults

. I V4
REM/LOC status LineFreq (Hz) IDsupply fpgaFwVersion  ihm_version PSU MA

12PHTS. vclass: 12PHTS_ContrelGULvi: 1170003 (clone) = hd

Simulating

PSU Server i

in controls Defaults

Daemon error
Fil

Mo device data yet ! Serverport  Server status :
I 1216 ) Found

User command error

<psu@1216> Heartbeat PSU error {Click for details)

4 _I H—O

Imes (A) B consigne ) N

NTROLELOCKREAL 1'
0060000000 6G060 8

g connections on port 1214, localhost only...

1L 2=
)8 6 68

STAT! \L*
i bbObbObOOODOOOOODOODOOOBODBAE G
Beeoe ...0

7 V4
aVa ) aVa

<psu@1213> Heartheat
L

<psu@1215> Heartbeat PSU error (Click for details)

‘ | )

{ trol X HO—

Server port  Server status:
1215 @ MISSING

=

trol

Server port  Server status:
1213 ) Found

PsUIP
0000

llim Viim lim Viim
0 o Clear error flags 0 o Clear error flags

PsU P

Al re—

Tomoe FAY | ~. e . |

15



Les dossiers

Les VIs sont répartis dans quatre sous-dossiers : requests, public, support et accessors.

Les fichiers du programme de TEST 12PHTS_TEST Launcher.vi sont a la racine.

= O *
12PHTS x +
< T C J > -+ 12-phases-lab > code > 12PHTS > Rechercher dans: 12PH Q@
@ Nouveau Tl Trier == Afficher = O apercu
v @ code % about %) 12PHTS lvclass Il 12PHTS_TEST_SetDBL_DIALOGUE.vi
v g 12PHTS % accessors [ 12PHTS Ivlps %l Load 12PHTS.vi
& sbout % public Il 12PHTS_TEST_Launcher.vi £J) README.md
G- arcessor | # requests %, 12PHTS_TEST MainPower DIALOGUE.vi
ublic
@ F % support il 12PHTS_TEST_OutputEnable_DIALOGUE.vi
requests
@ =4 [ ] 12PHTS.aliases Il 12PHTS_TEST_RunAndShow.vi
% support
15 élément(s) =00



Les couches basse et intermédiaire : requests et support

12PHTS_TEST_Launcherwvi &6 its internal functions

1FHT.

Launch

FHT

FHT

DEL

|.’__| Main
Power

Clutput
Enable

Raun
And
Zhow

A class to instanciate 12-
phases power supplies

public : High level methods & tools

12PHTS. vclass

1ZFHTE 1ZFHTE 1ZFHTE 1ZFHTE 1ZFHTE
Sezzion Sezzion Bessions Etark Epawn
Skark Stap List Diriver CrLGLI
1ZFHT=E 1ZFHT=E 1ZFHT=E 1ZFHT=E 1ZFHT=E
Main Qukput et et Clear
Power Enable Amps Any Fecy

suppoert : Support methods & definitions (private, internal functions)

& & & & & & & &
Je=- Je=- Je=- Ec-n;ri-;f Je=- Je=- Je=- Je=-
Inskance Eratuz Cantral Block Famp RER FCER Fiegiztr
Oiaka Feal ward Feal Status LoC kpuaint Actions
[eERTE] [fzFRTE]  [fzFHTE] _ [zERTE ] -
TCP TCP Dacman eQiztr Dacman i
Open Cloze Eeszion Parts Update -
[eFHTE]  [fZFHTE]
Eec, Sok
wh FCER
ankro wWF
fell ol

requests : APl Requests methods (private, low level PSU driver interface)

1eFHT

TEET
equesks

12FHT = 12FHT = 12FHT = 12FHT = 12FHT = 12FHT =
Gt Gt Gt Ec:prom Fead Fead
PCER PCw PER Reca ¥ Fwf wer. u]
12FHTS 12FHTS 12FHTS 12FHTS 12FHTS 12FHTS
ek et Ewitch
et Fain Fomar To Clear Eave Ta
PCER Paweer COn Bemote Secu Ecprom

17



Thread safety et objets par référence

Données d'une classe objet LabVIEW sont passées par valeur par défaut
— mise en ceuvre d'instances concurrentes impraticable £ |

Passage par référence implémenté au moyen d'une file d'attente (queue).
Acces en lecture seule = consulter le premier élément de la file.
Acces en écriture = extraction élément + modification + reposer dans la file.

Tant que I'élément n'est pas reposé dans la file,
les acces concurrents sont mis en attente
= Protection des sections critiques

- Unique donnée de la classe 12PHTS = Référence d'une file d'attente = qui contient 1
seul élément : cluster "base de données" centralisant les données utiles



Thread safety et objets par référence
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Thread safety et objets par référence

|12F'HTS ref dup 12PHTS ref _\I

[0 ook

SIM.Enable
- P5U Server. P
P5U Server, TCP port

|Timeu:|ut » 1000 ms

|
|
|
|
PSU Server. TCP session |u|->| |
|
|
|
|

||1D[:|DI
error in (no error) error out
|IIE ¢ 5

55;: e 2 |
e F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘;E:E ______________ _r'l

I Attention : Si le cluster des données de classe n'est pas remis dans la file apres en
avoir été extrait, en particulier si la fonction prévue a cet effet est rendue inopérante par
une erreur VRAIE sur son entrée, une situation de famine peut apparaitre et conduire a
un plantage par attente infinie !
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|12F'HTS ref dup 12PHTS ref _\I

[0 ook

=+ P5U Server. P
P5U Server, TCP port

|
|
| SIM.Enable
|

|Timeu:|ut » 1000 ms

|
|
|
|
PSU Server. TCP session |u|->| |
|
|
|
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||1D[:|DI
|err|:-r in (no error) L_J error out
IE * > =

: n 2" |
e F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘;E:E ______________ _r'l

I Attention : Si le cluster des données de classe n'est pas remis dans la file apres en
avoir été extrait, en particulier si la fonction prévue a cet effet est rendue inopérante par
une erreur VRAIE sur son entrée, une situation de famine peut apparaitre et conduire a
un plantage par attente infinie !
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