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Monitoring in DUNE DAQ
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Monitoring in timing DAQModules
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• Two types of timing DAQModules implemented so far

- TimingHardwareManager – makes use of the timing core library to send messages to the 
hardware

- TimingController – receives external high-level commands and sends appropriate lower-
level commands to TimingHardwareManager. One instance of a controller exists for each 
object to be controlled, e.g. timing master, endpoint, or partition. 

• Function of get_info() in each timing DUNEDAQ module

• TimingHardwareManager: and collect all hardware information there, along with 
information relating to TimingHardwareManager itself, e.g. command counters. 

• TimingControllers: collect commands counters, etc..

udaqtiming::TimingHardwareManager appfwk::StdDeQueue<TimingHwCmd>

TimingHwCmd

TimingHwCmd

TimingHwCmd

timing::TimingMasterController

+ void: do_master_reset()

+ void: do_master_set_timestamp()

+ void: do_master_print_status()

timing::TimingPartitionController

+ void: do_partition_configure()

+ void: do_partition_enable()

+ void: do_partition_disable()

Timing hardware
IPBus

timing::TimingEndpointController

+ void: do_endpoint_reset()

+ void: do_endpoint_enable()

+ void: do_endpoint_disable()

TimingHwCmd



Monitoring of timing devices
• Main timing hardware for MiniDAQ will be the timing FMC

- Some setups will make use of TLU

- Model timing monitoring structures on inherent modularity of timing hardware and firmware

TimingHardwareMonitorData TimingFirmwareMonitorData

TimingSFPMonitorData

+ fault: bool

+ tx_disable_hw: bool

+ tx_disable_sw: bool

+ tx_disable_sw_supp: bool

+ temp: double

+ supply_v: double

+ rx_pwr: double

+ tx_pwr: double

+ laser_curr: double

+ vendor: string

+ vendor_pn: string

+ sfp_los_pin: bool

+ sfp_flt_pin: bool

TimingPC059MonitorData

+ pll_state: TimingPLLMonitorData

+ us_cdr_state: TimingCDRMonitorData

+ ds_cdr_state: TimingCDRMonitorData

+ us_sfp_state: TimingSFPMonitorData

+ ds_sfp_states: vector<TimingSFPMonitorData>

+ pll_freq: double

+ cdr_freq: double

+ active_mux_sfp: uint32_t

+ uid: uint32_t

TimingCDRMonitorData

+ lol: bool

+ los: bool

TimingFMCMonitorData

+ pll_state: TimingPLLMonitorData

+ cdr_state: TimingCDRMonitorData

+ sfp_state: TimingSFPMonitorData

+ pll_freq: double

+ cdr_freq: double

+ uid: uint32_t

TimingTLUMonitorData

+ pll_state: TimingPLLMonitorData

+ cdr_state: TimingCDRMonitorData

+ sfp_state: TimingSFPMonitorData

+ pll_freq: double

+ cdr_freq: double

+ uid: uint32_t

TimingPartitionMonitorData

+ partition_enabled: bool

+ spill_interface_enabled: bool

+ trig_enabled: bool

+ trig_mask: uint32_t

+ rate_ctrl_enabled: bool

+ frag_mask: uint32_t

+ in_run: bool

+ in_spill: bool

+ buf_enabled: bool

+ buf_warn: bool

+ buf_err: bool

+ buf_occupancy: uint32_t

+ cmd_gen_counters: vector<TimingCmdCountersMonitorData>

TimingPLLMonitorData

+ config_id: uint32_t

+ cal_pll: bool

+ hold: bool

+ lol: bool

+ los: bool

+ los_xaxb: bool

+ los_xaxb_flg: bool

+ oof: uint32_t

+ oof_sticky: uint32_t

+ smbus_timeout: bool

+ smbus_timeout_flg: bool

+ sysincal: bool

+ sysincal_flg: bool

+ xaxb_err: bool

+ xaxb_err_flg: bool

TimingCmdCountersMonitorData

+ accepted: uint32_t

+ rejected: uint32_t

TimingMasterMonitorData

+ spill_interface_enabled: bool

+ trig_interface_enabled: bool

+ timestamp: uint64_t

+ cmd_gen_counters: vector<TimingCmdCountersMonitorData>

TimingEndpointMonitorData

+ buf_error: bool

+ buf_warn: bool

+ ep_ready: bool

+ ep_rsto: bool

+ ep_stat: uint32_t

+ in_run: bool

+ in_spill: bool

+ cmd_counters: vector<uint32_t>

TimingFanoutMonitorData

+ active_mux_sfp: uint32_t

+ fanout_mode: uint32_t

TimingDeviceMonitorData

+ device_id: string

+ fw_data: TimingFirmwareMonitorData

+ hw_data: TimingHardwareMonitorData

TimingSystemMonitorData

+ mst_data: TimingDeviceMonitorData

+ fan_data: vector<TimingDeviceMonitorData>

+ ept_data: vector<TimingDeviceMonitorData>

+ active_endpoints: vector<ActiveEndpointConfig>

ActiveEndpointMonitorData

+ ept_id: string

+ active: bool

+ adr: uint32_t

+ mux: uint32_t

+ cdelay: uint32_t

+ fdelay: uint32_t

+ pdelay: uint32_t
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Timing hardware monitoring structures
• Timing hardware boards share a number of common physical components

- CDR chip, PLL chip, SFP(s), clocks
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TimingHardwareMonitorData TimingFirmwareMonitorData

TimingSFPMonitorData

+ fault: bool

+ tx_disable_hw: bool

+ tx_disable_sw: bool

+ tx_disable_sw_supp: bool

+ temp: double

+ supply_v: double

+ rx_pwr: double

+ tx_pwr: double

+ laser_curr: double

+ vendor: string

+ vendor_pn: string

+ sfp_los_pin: bool

+ sfp_flt_pin: bool

TimingPC059MonitorData

+ pll_state: TimingPLLMonitorData

+ us_cdr_state: TimingCDRMonitorData

+ ds_cdr_state: TimingCDRMonitorData

+ us_sfp_state: TimingSFPMonitorData

+ ds_sfp_states: vector<TimingSFPMonitorData>

+ pll_freq: double

+ cdr_freq: double

+ active_mux_sfp: uint32_t

+ uid: uint32_t

TimingCDRMonitorData

+ lol: bool

+ los: bool

TimingFMCMonitorData

+ pll_state: TimingPLLMonitorData

+ cdr_state: TimingCDRMonitorData

+ sfp_state: TimingSFPMonitorData

+ pll_freq: double

+ cdr_freq: double

+ uid: uint32_t

TimingTLUMonitorData

+ pll_state: TimingPLLMonitorData

+ cdr_state: TimingCDRMonitorData

+ sfp_state: TimingSFPMonitorData

+ pll_freq: double

+ cdr_freq: double

+ uid: uint32_t

TimingPartitionMonitorData

+ partition_enabled: bool

+ spill_interface_enabled: bool

+ trig_enabled: bool

+ trig_mask: uint32_t

+ rate_ctrl_enabled: bool

+ frag_mask: uint32_t

+ in_run: bool

+ in_spill: bool

+ buf_enabled: bool

+ buf_warn: bool

+ buf_err: bool

+ buf_occupancy: uint32_t

+ cmd_gen_counters: vector<TimingCmdCountersMonitorData>

TimingPLLMonitorData

+ config_id: uint32_t

+ cal_pll: bool

+ hold: bool

+ lol: bool

+ los: bool

+ los_xaxb: bool

+ los_xaxb_flg: bool

+ oof: uint32_t

+ oof_sticky: uint32_t

+ smbus_timeout: bool

+ smbus_timeout_flg: bool

+ sysincal: bool

+ sysincal_flg: bool

+ xaxb_err: bool

+ xaxb_err_flg: bool

TimingCmdCountersMonitorData

+ accepted: uint32_t

+ rejected: uint32_t

TimingMasterMonitorData

+ spill_interface_enabled: bool

+ trig_interface_enabled: bool

+ timestamp: uint64_t

+ cmd_gen_counters: vector<TimingCmdCountersMonitorData>

TimingEndpointMonitorData

+ buf_error: bool

+ buf_warn: bool

+ ep_ready: bool

+ ep_rsto: bool

+ ep_stat: uint32_t

+ in_run: bool

+ in_spill: bool

+ cmd_counters: vector<uint32_t>

TimingFanoutMonitorData

+ active_mux_sfp: uint32_t

+ fanout_mode: uint32_t

TimingDeviceMonitorData

+ device_id: string

+ fw_data: TimingFirmwareMonitorData

+ hw_data: TimingHardwareMonitorData

TimingSystemMonitorData

+ mst_data: TimingDeviceMonitorData

+ fan_data: vector<TimingDeviceMonitorData>

+ ept_data: vector<TimingDeviceMonitorData>

+ active_endpoints: vector<ActiveEndpointConfig>

ActiveEndpointMonitorData

+ ept_id: string

+ active: bool

+ adr: uint32_t

+ mux: uint32_t

+ cdelay: uint32_t

+ fdelay: uint32_t

+ pdelay: uint32_t



Timing firmware monitoring structures
• Timing firmware designs share a number of common firmware blocks

- A master design usually has at least one partition block and at least endpoint block

- An endpoint design will have at least one endpoint node
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TimingHardwareMonitorData TimingFirmwareMonitorData

TimingSFPMonitorData

+ fault: bool

+ tx_disable_hw: bool

+ tx_disable_sw: bool

+ tx_disable_sw_supp: bool

+ temp: double

+ supply_v: double

+ rx_pwr: double

+ tx_pwr: double

+ laser_curr: double

+ vendor: string

+ vendor_pn: string

+ sfp_los_pin: bool

+ sfp_flt_pin: bool

TimingPC059MonitorData

+ pll_state: TimingPLLMonitorData

+ us_cdr_state: TimingCDRMonitorData

+ ds_cdr_state: TimingCDRMonitorData

+ us_sfp_state: TimingSFPMonitorData

+ ds_sfp_states: vector<TimingSFPMonitorData>

+ pll_freq: double

+ cdr_freq: double

+ active_mux_sfp: uint32_t

+ uid: uint32_t

TimingCDRMonitorData

+ lol: bool

+ los: bool

TimingFMCMonitorData

+ pll_state: TimingPLLMonitorData

+ cdr_state: TimingCDRMonitorData

+ sfp_state: TimingSFPMonitorData

+ pll_freq: double

+ cdr_freq: double

+ uid: uint32_t

TimingTLUMonitorData

+ pll_state: TimingPLLMonitorData

+ cdr_state: TimingCDRMonitorData

+ sfp_state: TimingSFPMonitorData

+ pll_freq: double

+ cdr_freq: double

+ uid: uint32_t

TimingPartitionMonitorData

+ partition_enabled: bool

+ spill_interface_enabled: bool

+ trig_enabled: bool

+ trig_mask: uint32_t

+ rate_ctrl_enabled: bool

+ frag_mask: uint32_t

+ in_run: bool

+ in_spill: bool

+ buf_enabled: bool

+ buf_warn: bool

+ buf_err: bool

+ buf_occupancy: uint32_t

+ cmd_gen_counters: vector<TimingCmdCountersMonitorData>

TimingPLLMonitorData

+ config_id: uint32_t

+ cal_pll: bool

+ hold: bool

+ lol: bool

+ los: bool

+ los_xaxb: bool

+ los_xaxb_flg: bool

+ oof: bool

+ oof_sticky: bool

+ smbus_timeout: bool

+ smbus_timeout_flg: bool

+ sysincal: bool

+ sysincal_flg: bool

+ xaxb_err: bool

+ xaxb_err_flg: bool

TimingCmdCountersMonitorData

+ accepted: uint32_t

+ rejected: uint32_t

TimingMasterMonitorData

+ spill_interface_enabled: bool

+ trig_interface_enabled: bool

+ timestamp: uint64_t

+ cmd_gen_counters: vector<TimingCmdCountersMonitorData>

TimingEndpointMonitorData

+ buf_error: bool

+ buf_warn: bool

+ ep_ready: bool

+ ep_rsto: bool

+ ep_stat: uint32_t

+ in_run: bool

+ in_spill: bool

+ cmd_counters: vector<uint32_t>

TimingFanoutMonitorData

+ active_mux_sfp: uint32_t

+ fanout_mode: uint32_t

TimingDeviceMonitorData

+ device_id: string

+ fw_data: TimingFirmwareMonitorData

+ hw_data: TimingHardwareMonitorData

TimingSystemMonitorData

+ mst_data: TimingDeviceMonitorData

+ fan_data: vector<TimingDeviceMonitorData>

+ ept_data: vector<TimingDeviceMonitorData>

+ active_endpoints: vector<ActiveEndpointConfig>

ActiveEndpointMonitorData

+ ept_id: string

+ active: bool

+ adr: uint32_t

+ mux: uint32_t

+ cdelay: uint32_t

+ fdelay: uint32_t

+ pdelay: uint32_t



Timing monitoring structure generation
Monitoring structures’ schema 

described in jsonnet file
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Generate C++ header 
file from jsonnet file

Generated C++ header file



Monitoring next steps
• Capture all monitoring structures in schema jsonnet file

- This will provide the C++ structures 

• Implement code to fill these structures

- Code in timing core library and hardware interface DUNEDAQ module to retrieve data and 
fill structures

- get_info() code in timing DUNEDAQ modules

• Test calling get_info()

- How?
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