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GCT:. The GATEHHEC Telescope

AGATE and CHEC merger:

A Australia, France, Germany, Netherlands, UK,
Japan (open to others!)

ATalks at this meeting:

A Monday SST
A GCT Camera Mechanics
A GCT Camera Status
_AGCTSimulations
A GCT Camera Control and
L Readout
‘AectpaQ
A GCT Flasher Status
A Tuesday SST
A GCT Structures and Mirrors
A Status Report on the GCT
A Tuesday CoCa

A GCT - SiPMs for CHEC-S




Language to speak ( g.mtg :

Language: C)()(

Target Platform : Scientific Linux 6 A Sci tifie Li
Default compiler: gcc 4.4.7 (N cientific Linux

Use of BOOST library e boost

EEEEEEEEEE

Use of C++11 new features limited to
the one supported by gcc 4.4.7



GCT camera control and readout

s )
- Fast
Readout - Low dead time
_ % a A
- Robust
- Maintainable
- To be integrated with ACS
s ) OPC UA architecture
- Slow control

Camera Control - Highly reliable
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Design
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Camera Server

DACQ Board

/From Camera Controller \

Header file info

- From TARGET :
RAW data
RAW datal
- From DACQ Board: Event Number +
Event number + Timestamp / \
Timestamp

-  Convert RAW to common Camera Server

ACTL data format Camera W Header file
>
k / Controller J K /




Camera Controller

CHILLER

PSU

/ \/ Peripherals

Camera
Controller

Camera
K Header file Server




Camera Controller

CHILLER
PSU
/ No need for fast responses,
/ \ but high reliability
TCP/IP connection

Camera k /

Controller
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Camera Controller

DACQ Board

i A

A

/ Peripherals

Camera 4 N
Controller SPI interface implemented with ZeroMQ sitting on
the DACQ board.
Protocol used : google protobuff.
\_ 2R
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Camera Controller

a N
TARGET module can send RAW data and slow
control responses to only one ip address.
Slow control response packets have to be sent
to Camera Server and then forwarded to the
Camera Controller.
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Camera
Controller

Forwarded slow control response

1

Camera
K Header file Server




Camera Controller

a N

Foreseen update to the TARGET firmware to
allow independent communication with 2 ip
addresses for slow control and readout.
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Camera Slow control

Readout
Controller

Camera
K Header file Server




Camera Controller

| Go To Safe ) /int mam(){ \

FSMfsm;

( 2\
User Level Go To Ready Main level

(GUI) ) . GoToReadfsm);

Go To Run

- J

GoToRufism);

GCT camera is now: }
READY

Under the ﬁoid GoToRead¥{FSM&sm){ \
hood... fsm.process_everfEv_CHILLER_GoToRgady
usleed100);

fsm.process_everfEv_TM_GoToreagly
I/ sleep, guards, checks, etc.

) _
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Finite State Machine in C++

Finite State Machine in
Object Oriented Language

- Every state is a class

- Keep track of the pointer to
the current state

- Reaction and transition
triggered by events

ﬁass Machine { \
class State *current;

public:
void setCurrenf{State *s) { current = s; }

/ void on(); };

class State { [/ ..}
class ON: public S
class OFF: public State{
public:
void on(Machine *m) {
cout<<" going from OFF to ON";
m->setCurrenfnew ON());
delete this; }};

int main(){
Machinefsm;

fsm.on);

L /




BOOST Statechart Library

FSM @ss FSM : public boostate_machinec F S M, O FF\{

Using BOOST library Events classEv._GoON public boost::event&v_GoON {};
A avoid to reinvent classEv_GoOFFpublic boost::event€v_GoOFEH};

the wheel... States class OFF : public boosimple statet OF F, FSM>{/
class ON : public boosimple stateON, FSM>{

public:
. é ON (){ //Do stuff when going to ON};
' ~ON (){ //Do stuff when leaving ON };

}

J

Transition typedefboost::transition€v_GoOFPFF> reactions;

"Tell me again % why/ ’is' \

our wheel better...2"

int main(){

Sending FSMfsm;

signal fsm.process_eve(Ev_GoONR);
/| ... 1




State Machine

/ Active N
/ TM_Active \

[ T™ Safe ) /" TM_Ready ) /" IM_Run )

Ev. TM GoToReady= Ev_TM_GoToRun

Ev_TM_GoToSafe  Ev_TM_GoToReady

PSU Active

[ psu_safe ) (" PSU_Ready ) ( PSU Run )

Ev_PSU_GoToReady Ev_PSU_GoToRun

Ev_PSU_GoToSafe Ev_PSU_GoToReady
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Multithread

State

Machine GUI Polling Monitor
/- Display actual\ / \ K Wait UDP \
state of packets from
machine hardware
- The only _ i
thread - Displays Ser.md reque.st - Parse the
which can Warnings and of information message and
_ Errors to hardware log
ety via UDP (TM
change the - Accept and temperature, -~ In case a
state of the forward to etc.) .
system State Machine value is out
simple of range send
command ( alerts to
GoToRun, State

\_ )\ ete) VAN / \_ Machine /




Polling thread

@ssl\/lonitorltem{

stringfDevice
stringfParametey
stringfState

int fUpdatelnterval//(s)
charfCondition
doublefValue
stringfLgSeverity
stringfEventToTrigger

Q

~

/

T™M TM_ASIC_0_Temperatu
T™M TM_ASIC_0_Temperatu

PB PB_FAN_PWM_0

re
re

PB PB_TEMPERATURE_PCT2075

Configuration File

ANY 2 > 75 WARNING DECREASE_TEMP
ANY 2 > 100 ERROR GO_TO_SAFE

RUN 3 N O INFO NONE
RUN 3 > 60 WARNING DECREASE_TEMP



Monitor thread

@ssl\/lonitorltem{ \

stringfDevice
stringfParametey
stringfState [

int fUpdatelnterval//(s)
charfCondition
doublefValue
stringfLgSeverity
stringfEventToTrigger

J§
K / Configuration File

TM aM_ASIC_0_Temperature> ANY 2 > 75 O WARNINGC DECREASE_TEMP >

T™M TM_ASIC_0_Temperature ANY 2 > 100 ERROR GO_TO_SAFE

Ex. Received String:
TM TM_ASIC_0_Temperature 87

PB PB_FAN_PWM_O RUN 3 N O INFO NONE
PB PB_TEMPERATURE_PCT2075 RUN 3 > 60 WARNING DECREASE_TEMP



GUI

WORK IN PROGRESS

Andrea De Franco
University of Oxford
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Catania September 2014




Why we’re doing this way ??

Control Process (almost) A We can cope with losing data,

independent from Camera Server the Camera MUST NOT catch fire
Polling / . |
Monitor A Can control which physical event ( out

of range value) should trigger a
common event from config file.

Few people need to be aware of the
FSM backbone

A FSM thread can just take care of transition
and sending command.
It doesn’t have to ask question / wait for
reply.
Just reacts on Alerts from Monitor thread



Progress...

Achieved To do list...

-

- Reliable error handling
- Meaningful configuration file

Architecture design completed
Inter-process communication
with response packet forwarding

~

ﬁ

\

LI S : \clivl::ole Camera Test Unit
TARGET module simulator for .
. Simulator
software testing / K
Keeping in mind the future...
TARGET control to different IP N\

Control process and Camera Server A OPC instances to
interface with ACS

DACQ board sends timing info to different IP /




Thank you !

Any question??




