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(\

Opmon = operational monitoring
dunedaq modules publish data to DB (json)
DB is queried by grafana -> nice plots

very important during real data-taking (our window to what is happening)

vvyYyyvyy

up to developers of each team to implement what/when is being published
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Grafana

App Fuk Error State Run time Sending triggers at Current Run number Trigger Status Issued triggers Current Witten TRs.

RUNNING |NOERRORS  23.0 nour 29247 1 OK | 8288 8288

Gobal Trigger Rate Trigger rates per ¢

iz application_name & message

i 734 runpO4enO2iet0 TP with ToT 389752 forchamel 4426

srv021etho TP with ToT 338380 for channl 4425
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(\ Trigger vb

» no opmon was ported when moving v4 -> v5

» new opmon system -> moving to protobuf files (Google's language-neutral,
platform-neutral, extensible mechanism for serializing structured data)
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Trigger vb: opmon flow

2. Define variables

m_tp_received_count{

1. opmon message

m_ta_made_count{ O

m_ta_sent_count{

m_ta_failed_sent_count{

4. Publish

(std: :move(tas. back())

d(ERS_HERE, tp->tp. tin: _
TPProc rinfo info;

t_tp_r ed_count( m_tp_received_count. Lo

count ( m_ta_made_count. load()

ent_count.
m_ta_failed
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Trigger vb: opmon flow

5. Published message

6. Grafana view

or for tphandler-1000

“application"
"substructure":

“data
"ta_failed_sent_count
"uint4_value":
)
H
“ta_sent_count"
“uint4_value":

1,
"ta_made_count"

“uint4_value":
)

h

"tp_received_count": {
“uint4_value":

)
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(\ Trigger vb: structure

» Now using processors ('instead’ of makers): TPProcessor, TAProcessor,
TCProcessor
» (v5) MLT functionality also separated into TCProcessor and MLT:
» TCProcessor: receives TCs, creates TDs. Deals with bitword checks,
ignoring, merging. Passes on TD to MLT.
» MLT: receives TDs, forwards actual readout requests. Interfaces with DFO
(status) and Livetime Counter.
» plugins: RandomTCM, CustomTCM, TriggerPrimitiveMaker (replay), HSI
Source Model
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(\ Trigger vb: opmon implementation

» most variables are incrementing, cumulative counters
» Grafana setup to show the difference (derivates)

> some weird cases (below)
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Trigger vb: opmon implementation: simple

syntax = "proto3";

package dunedaq.trigger.opmon;

Message representing TP Proce Information

ge TPProcessorlInfo {
uint32 tp_received_count = 1; // Number of TPs received
uint32 ta_made count = 2; / Number of TAs made
uint32 ta_sent_count = 3; // Number of

32 ta_failed_sent_count umber of TAs that failed

« = "proto3";
dunedaq. trigger.opmon;

age representing HSI Source Model Information
HSISourceModelInfo {

> received_events_count = 1; N er of received HSI signals
tcs_made_count = 2; ; { - of TCs made
tcs_sent_count = 3; / N - of TCs icc ully

> tcs_dropped_count = 4; // Number of TCs dropyf




Trigger vb: opmon implementation: complex

ation

sent_count =
dropped_cou
s_failed_bitword_count
cleared_count
2 tc_received_count
te_ignored_count = 11
_created_tc_count
ent_tc_count
dro d_tc_count
failed_bitword_tc_cou

cleared_tc_count
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Trigger vb: opmon implementation: complex

age representing Module el Trigger L
message duleLevelTriggerInfo {
uint32 td_msg_received _count = 1; umb of trigger decision received at MLT from TCProce
uint32 td_sent_count ; Number of trigger d added to queue
uint32 td_inhibited_count = 3; Numb of trigger
uint32 td_paused_count = of
uint32 td_gueue_timeout_expired_err_count = 5; / Number of - decisio failed to

uint32 td_total_count = Total number t decisions creat

uint3z lc_klive = 16; Total time t in Live alive to trigg

uint32 lc_kdead = 12; Total time in Dead dead to

[
uint3z lc_kpaused = 11; Total time [ in Pau paused to
[

Message representing TD Information, these counters are published separately for each
states >1 are mutually exclusive
message TriggerDecisionInfo {
uint32 received = 1; umb received
uint32 sent = 2;
uint32 failed_send = / Nu failed
uint32 paused = 4; Numb. paused
uint3z inhibited ; Numb inhibited (DFO is
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(\ Trigger vb: opmon implementation: summary logs

MLT opmon counters summa

Received TD messages:
Sent TDs:

Inhibited TDs:

Paused TDs:

Queue timeout TDs:
Total TDs:

Livetime::Live: 69643
Livetime: :Paused: 15999
Livetime: :Dead: (%]
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(\ Trigger vb: latency opmon

v

in review, Grafana plots ready

v

new latency class, used throughout:
» compares data times to system time (std::chrono::system_clock)

can deal with ms, us
shared protobuf msg
additional case to deal with TD request readout windows

configurable, added to appmodel schemas

vvyYyyvyy

can sometimes be 'weird’, as the reporting is not tracing objects uniquely
(ie, a TA will report it's time_start when made)

v

using 'offline’ system/session there can be patterns observed that are not
expected for online system (development)
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selecting time units

lass unit { Milliseconds, Microseconds };

Constructor with optional time unit selection (
Latency(TimeUnit time unit = TimeUnit::Milliseconds)
: m_latency_in(0), m_latency out(0), m_time unit(time unit)

set the clock t tor ba:
f (m_time_unit == TimeUnit::Milliseconds) {
m_clock_ticks_conversion = 16 * le-6;
e {
m_clock_ticks_conversion = 16 *

Function a
d update_latency_in(uint64_t latency)

m_latency_in.store(latency * m_clock_ticks_conversion);

4_t latency)

m_latency _out.store(latency * m_clock_ticks_conversion);

std: :atomic<uint64_t> m_latency_in;
std: :atomic<uint64_t> m_latency_out;
double m_clock_ticks_conversion;

TimeUnit m_time_unit; // Member
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Trigger v5: latency opmon: proto

opmon;

le
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Trigger vb: latency opmon: oks

September 24, 2024

Full object name : def-mit-conf@MLTConf

template_for
td_out_of_timeout
buffer_timeout

td_readout_limit

latency_monitoring_conf

MLTModule
true
1

1
enable-latency-monitoring

Attribute Editor

Name: |enable_latency_monitoring|

Type: | bool -
s Multivariable |false + | Is Not Null | false -
Description

Range:

Initial Value: |true

oK
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(\ Trigger vb: Grafana

Gragana

(now for the fun part)
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