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L Requirements

« Software Layer must provide interface to fully control system
parameters and provide monitoring and archiving of all critical data

« Execution of protection function must be independent of non-critical
software components

» No parts of protection function are running on SW level

« Software can be started and stopped without disturbance to system
functions

* In case of critical software fault, appropriate statuses must be
reported and inhibit signals raised



l The management IOC architecture
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*@ The management |IOC architecture

4

« |OC contains Asyn driver that uses systemMaster and
Slot to communicate with FMC slots and boards

"Per slot approach” - PV database templates per slot

Periodical data readout at regular, defined time intervals

Multithread monitoring with callback approach

No logic inside IOC, it only calls functions
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21 The management IOC OPIs — main window

RFPI Management
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& The management IOC OPIs — expert window

RFPI Management

Errors

Missing Board: O
Wrong Board Type: O
Mo Power: O

Power Not Ack: O
Overcurrent: O

Status: O

Type: O

Readouts
Voltage Current
OK: . O
Chl: 11.94V 0.68A
Chz: 3.39V 0.02 A
Ch3: 1.78V 0.12A
Temperature: 0.00C
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P Expert window of the
management |OC:

Status
[
Occupied: O Health: .
Board
Current: ssa
[
Limits
Current
Warning Critical
Chl: 0.00A 0.00 A °
Chz: 0.00A 0.00 A
Ch3: 0.00A 0.00A
Voltage
Low High
Level: 0.00V 150V

Detailed information
about slot status
(occupied, powered,
overcurrent etc.)

Voltage, current and
temperature readouts

User can define
voltage and current
levels that will trigger
alarms

when exceeded



l The main logic I0C architecture
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S The main logic IOC architecture

4

« |OC contains asyn driver that uses systemMaster class
that provides all needed functionalities.

 Periodical data readout at regular, defined time intervals.

* No logic inside IOC, it only calls functions.

* The only algorithm inside IOC is used to sort events by
timestamps in case of system failure.
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The main logic IOC OPIs — main window

O 0000 0800

Alarms Dlagnostics and Manag t Settings
O ACK * Diagnostics/Management
Inputs
Binary (PLC Based) Analog
Cavity 1 Cavity 2 Cavity 1 Cavity 2
Personnel Safety Permit C1 Personnel Safety Permit C2 O Field Emission Probe C1 O Field Emizsion Probe C2

Coupler Airflow sens C1
S5A Ready C1
Coupler Vacuum Permit C1

Cavity 3
Personnel Safety Permit C3
Coupler Airflow sens C3
554 Ready C3

Coupler Vacuum Permit C3

He Level&Pressurs (CRYD)

O 0000 0000

Coupler Airflow sens C2

SS5AReady C2
Coupler Vacuum Permit C2 O
Cavity 4
Personnel Safety Permit C4 O

Coupler Airflow sens C4
SEA Ready Ca

Coupler Vacuum Permit C4 O

Vacuum Status

O HV Coupler Bias Voltage C1

HV Coupler Bias Curr C1
Cavity 3

Field Emission Probe C3

O HV Coupler Bias Voltsge 3

HV Coupler Bias Curr C3

O HV Coupler Bias Voltage C2

@)
@)

O HV Coupler Biss Violtage C4

@)

O Temperature Sensor RTD1 C1 O Temperature Sensor RTD1 C2

HV Coupler Bias Curr C2
Cavity 4

Field Emizsion Probe C4

O Temperature SensorRTDL C3 O Temperature Sensor RTD1 C4

HV Coupler Bias Curr C4

000000

RF Antennas
RF Antenna 1 [NIRPL}
RF Antenna 2 [NIRPZ}
RF Antenna 3 [NIRPZ)
RF Antenna 4 [NIRP4)}
RF Antenna 5 [NIRPZ)

RF Antenna & [MIRPE)

Errors Tracking
Permits
Cavity 1 Cavity 2 Cavity 3 Cavity 4
LLRF Permit C1 O LLRF Permit CZ O LLRF Permit C3 O LLRF Permit C4 O
S5A Permit C1 (@) SSA Permit C2 (] S5APermit C2 @) S5 Permit C4 @)
SS5ADC Permit C1 O SS5ADC Permit C2 O SS5ADC Permit C3 O SSADC Permit C4 O
MPS Permit C1 O MPS Permit C2 . MPS Permit C2 O MPS Permit C4 O
Reset
xvrhe
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Buttons to open
"expert" windows
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& The main logic IOC OPIs — binary input window

RF P ’ P OC Cupler Airflow Sensor C4 Expert
Status Masking
O Reset C to Latched Q Timestamp 0 0 Off ON
Plot
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2024-06-14

 LEDs with final status, current status and latched status with
timestamp

« Masking mechanism
E@Signal plot



& The main logic IOC OPIs — analog input window
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Provides final, current and
latched status LEDsS

Raw and scaled values from
the conditioning boards

Masking mechanism

Configurable threshold limits

Counter readouts
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Status

O Reset Current: O Latched: O Timestamp: (1]

Values
Raw: 0 Scaled: 0.0000
Configuration
Masking Scaling
on off ON Coeff: 1.00000 1.00000E0
Offset: 1.00000 1.00
Unit: Refresh
Thresholds Counters
Raw: Scaled: Counts: Total Time:
Low: 0 0 0.00000 Low: 0 0
High: 0 0 0.00000 High: 0 0
Reset
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Z1 The main logic IOC OPIs — permit window

RF P ’ P OC SSA Permit C2 Expert
Status Force State Fuse State Latch
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 LEDs with final, current and latched statuses with
timestamps

* Force state mechanism
 Signal plot
 Fuse status
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The main logic I0C OPIs — postmortem analysis window

Post Mortem Analysis

« Summary of all signal

Current Latched Mask Timestamp Sequence Current Latched Mask Timestamp Sequence .
Field Emission Probe C1: Q’ i Personnel Safety Permit C1: Q i eve n tS to g eth e r WI t h
Field Emission Probe C2: Q Personnel Safety Permit C2: Q ti m estam pS When th ey
Field Emission Probe C3: Q Personnel Safety Permit C3: Q .
Field Emission Probe C4: O Personnel Safety Permit C4: O h aVe b e e n trl g g e re d
RF Antenna 1 (NIRP1): O Vacuum Status:

RF Antenna 2 (NIRP2): O
RF Antenna 2 (MIRP2): O
RF Antenna 4 (MIRP4): O
RF Antenna 5 (MIRPS): O

RF Antenna & (MIRPE): O‘

Temp Sensor RTD2 C1: O‘

Coupler Vacuum Permit C1: O
Coupler Vacuum Permit C2: O
Coupler Vacuum Permit C3: O

Coupler Vacuum Permit C4: O‘

« Sorted by
timestamps to make
postmortem analysis
easier

He Level&Pressure (CRYO): O‘

Coupler Airflow sens C1: O‘
Temp Sensor RTD2 C2: O‘ Coupler Airflow sens C2: O‘
Temp Sensor RTD2 C3: O’ Coupler Airflow sens C3: O’

Temp Sensor RTD2 C4: O’ Coupler Airflow sens Cd: O’

554 Ready C1: O’
554 Ready C2: O’
554 Ready C3: O’
SSA Ready C4: O’

HV Coupler Bias Voltage C1: O’

HV Coupler Bias Voltage C2: O’

e o e e ' ' ' a2 o !l o o ' ' 2 !/ =

HV Coupler Bias Voltage C3: O’
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QOOOOQOOOOOOOO0O00
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HV Coupler Bias Voltage Ca: O’
HV Coupler Bias Curr C1: O
HV Coupler Bias Curr C2: O’

HV Coupler Bias Curr C3: O’
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01010101010/01010/010]0101010/0101016101016

HV Coupler Bias Curr C4: Q’
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Thank you!

ARl



	Slajd 1: SW for main protection functionality and management - IOCs
	Slajd 2: Requirements
	Slajd 3: The management IOC architecture
	Slajd 4: The management IOC architecture
	Slajd 5: The management IOC OPIs – main window
	Slajd 6: The management IOC OPIs – expert window
	Slajd 7: The main logic IOC architecture
	Slajd 8: The main logic IOC architecture
	Slajd 9: The main logic IOC OPIs – main window
	Slajd 10: The main logic IOC OPIs – binary input window
	Slajd 11: The main logic IOC OPIs – analog input window
	Slajd 12: The main logic IOC OPIs – permit window
	Slajd 13: The main logic IOC OPIs – postmortem analysis window
	Slajd 14

