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O cebe

B 2006 kpacHbin aunsiom Cr6raTy «J12TU»

C 2004 no HacCT. BpeMs — BeaAyLni
cneunannct Bercut

w Buptyanusaumsa (KVM, VmWare)

w Storage Area Network, CXJ

- MoHuTopuHr (Prometheus, Nagios)
= Unix (SPARC Solaris/Linux)

w PaspaboTtka, nHTerpauns npoayKToB
w Kubernetes

- Kafka

Xobbmu:
Benocunen n nNporyaku, CTponTenbCTBo
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O 4yéM nounaeT pedb

& BBogHas
W Alertmanager B knacrepe

& HanucaHwme Alerts

& Oukcnkn (event handlers)
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BeoaHasa G+P

node_exporter

snmp_exporter

TSDB 9 Prometheus > hpilo_exporter

O
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BeoaHasa G+P+AK

node_exporter

snmp_exporter

TSDB —> hpilo_exporter

Alerts{}

9 AlertManager

bercut




O 4éM nounaeT pedb

W Alertmanager B knacrepe

W [lawbopa aneptoB Karma
W& 3a4eM HyxeH DeadMan
& CMHXPOHM3aUMAa HacTpoek

7 bercut



Alertmanager B Knacrepe

configs,Alerts config

Prometheusl [—| Alertmanagerl

snmp_exporter
E-mail

Cluster | webhooks

hpilo_exporter

solaris_exporter

Prometheus2 [ Alertmanager2

configs,Alerts config

8 bercut



Hawbopa aneptoB Karma

[—

OuUNbTp T3ros

34 s — €D @cluster=HA x m @receiver=by-cluster-service x m cluster=prod *

Inhibition Test Alert v G
Always Silenced Alert 1

< help

YTto penatb?

Kak gaBHO
C/ly4mnnoco?

[r—

- 3 minutes ago mysgl_exporter  SA |

[ alertReference

This alert is always silenced and the silence comme...

Expires in 43 minutes HA

Time Annotation NeVEESLIGL v 1

< help 1647202722

OT Kakoro
AM anept?
Kakon expr?

" v 3 minutes ago ELSERCEVE gl  ntp_exporter AP m

Always On Alert v (2

LGN CEREG instance: server]
» 3 minutes ago WEElldET g 7

< help Repo: https://github.com/prymitive/karma

Silence this alert, it's always firing

node_exporter  US

Some Alerts With A Ridiculously Long...

cluster: prod

QSN cluster: prod v

Only 0% free space left on /disk

+ 3 minutes ago device: /dev/sda0

Only 5% free space left on /disk

+ 3 minutes ago device: /dew/sdal

Only 10% free space left on /disk

3 minutes ago device: /dev/sdad

Only 10% free space left on /disk

4

- 3 minutes ago device: /dev/sda8

Only 8% free space left on /disk

~ 3 minutes ago device: fdev/sda9

< help

node_exporter mount_point: /disk AP critical
£ dashboard

10

YnpaBneHue Silence

UV AR Sl cluster: prod v

« 3 minutes ago WlLElTa AT (3

+ 3 minutes ago

AU IGCETLI instance: server]

Silence 'Mixed Alerts"

\4

Expires in 8 minutes

Silence 'Mixed Alerts"

Expires in 8 minutes

Silence 'Mixed Alerts"

4

Expires in &8 minutes

< help

node_exporter  SA mm [ alertReference

v X =

HA

HA

HA



3auyeM HyxeH DeadMan

Prometheusa AIertrTlanager

Cluster

|

o
=
D &

Prometheus?2 Alertmgnagerz
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3auyeM HyxeH DeadMan

AIertrTlanager

Cluster

Alertm!magerz

Alertmanager
prometheus.office.bercut.ru/alertmanager
raised an error

11



3auyeM HyxeH DeadMan

L prometheus.ym| Prometheus [ Alertmanager
rule files: Cluster
- 'DeadMansSwitch.yml’ ' v
Prometheus2 |2 Alertmanager?2
DeadMansSwitch.yml
groups:
- name: 'DeadMansSwitch' routes: alertmanager.yml
rules: - receiver: 'karma’

match:
alerthame: 'DeadMansSwitch'
#ignore all other routes

- alert: DeadMansSwitch

expr: vector(1)
labels: continue: false

prom: 'Bercutl' # YHUKANbHbIN T3 ANS KaXKA0r0 Y313
annotations:
title: 'DeadMansSwitch Alert'
description: 'This alert should be always ON
to check than alert pipeline is working'

Alertmanager
prometheus.office.bercut.ru/alertmanager

raised an error



Alertmanager B KJflactepe. 3anyck

/ ) Prometheus [ AIertrrlanager

Cluster

Prometheus2 [~ Alertm!magerz

bin/alertmanager \ bin/alertmanager \
--web.listen-address=localhost:9093 \ --web.listen-address=localhost:9093 \
--config.file=etc/alertmanager/alertmanageryml \ --config.file=etc/alertmanager/alertmanageryml \
--web.route-prefix=/alertmanager/ --web.route-prefix=/alertmanager/
--storage.path=var/alertmanager \ --storage.path=var/alertmanager \
--cluster.listen-address=0.0.0.0:9094 \ --cluster.listen-address=0.0.0.0:9094 \
[ --cluster.peer=alert2:9094 \ --cluster.peer=alert1:9094 \

13 bercut



Alertmanager B knactepe. CUHXpOHM3aL NS

configs,Alerts

config

Prometheus

AIertrTlanager

?

Cluster

Prometheus2 [

Alertm!magerz

configs,Alerts

rsync --recursive --relative --links --delete --checksum --group --owner --perms \
-e "ssh -i ${ssh_key}" \
--exclude=S{promdir}/etc/DeadMansSwitch.yml| \
S{file_list}\
S{promuser}@S{remote_host}:/

(nnm git pull ana Infrastructure-as-Code)

14




O 4éM nonger peub

& HanucaHwme Alerts

15

W [pynnupoBka npasu, Nosie3Hble MEeTKN
W [IpoBepka anepTtoB (CMHTAKC U unit-test)
W& Aneptbl ¢ Go template

W& CnoxkHble noporn cpabaTtbiBaHUSA

W& VIMMyHUTET OT anepTtoB (Tar noAlertOn)

bercut



rule files:

‘alerts/alerts.node.yml’
'rules/recording.rules.yml’
'‘DeadMansSwitch.yml’

'alerts/alerts.
'alerts/alerts.
'alerts/alerts.
'alerts/alerts.
'alerts/alerts.
'alerts/alerts.
'alerts/alerts
'alerts/alerts.
'alerts/alerts.
'alerts/alerts
'alerts/alerts.

prometheus.yml’
solaris.yml'
blackbox.yml’

ipmi.yml’ éé

soLaris

O

hds.g20@.yml' HITACHI
hpe3par.yml’ —
.msl.yml’ e

hpe bladechassis.yml'—
hpilo.yml' —

.windows.yml' A

brocade.yml’

>

[ pynnupoBKa npaBui anepToB

'alerts/alerts
'alerts/alerts
"alerts/alerts.
"alerts/alerts.
"alerts/alerts
'alerts/alerts.
'alerts/alerts.
"alerts/alerts
"alerts/alerts
"alerts/alerts
"alerts/alerts
"alerts/alerts
"alerts/alerts
"alerts/alerts
"alerts/alerts
"alerts/alerts
"alerts/alerts

.vmware.yml'

.billing.yml’
.huaweisw.yml'

@ prometheus.yml

.msa.yml' —
backups.yml' N
build.yml' "4

.postgres.yml’

e9000.yml' W4

hus_ams.yml'  HITACHI
.MIB.yml' A
.raid.yml’ éﬁ
.speed-test.yml’ b 4
.kafka.yml’ §3
.IP ipt. '

scr‘1p’lc yml v bV g
.pve.yml )/\(
.serverview.yml' =
.oradb_connect.yml' oracLe

b Ve
Q)

- v



_—

[Tone3Hble MeTKN anepToB C ,D

Node Exporter is down \\\\
Node exporter 10.10.10.10 does not return
any metrics!

# ssh 10.10.10.10
ssh: connect to host 10.10.10.10 port 22: No route to host

17
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[Tone3Hble MeTKN anepToB

Node Exporter is down
Node exporter does not return any metrics
Check host availability, check process is running.

severity: critical

alertReference: https://www.youtube.com/watch?v=dQw4w9WgXcQ
owner: dba

0S: linux

hostname: mydb102

scC: 10.10.11.10

BladeChassis: plat198c7000

18 bercut



[Tone3Hble MeTKN anepToB

- alert: 'Node exporter_ service'
expr: up{job="node_exporter"} ==
for: 10m
labels:

severity: 'critical’
annotations:
title: "Node Exporter is down"
description: 'Node exporter does not return any metrics!
Check host availability, check process is running.'
alertReference: 'https://www.youtube.com/watch?v=dQwdwSWgXcQ'

alerts/alerts.node.yml

rometheus.yml :
P y - targets: inventory/10.10.10.10.yml
- job__name: 'nod.e_expor‘ter" - 19.10.10.10
file sd _configs:
_ Files: labels:
- '"inventory/*.yml’ jobs: "node_ exporter,blackbox-ssh,hpilo,mpath,hperaid"
relabel_configs: owner: "dba"

. ;our'ce_labels: [__address__] os: "linux"
regex: (.*) hostname: "mydble2"
replacement: ${1}:9100 sc: 10.10.11.10

target_label: _ param_target vsp: platl198c7000



[IpoBepkn aneptoB. CMHTaKC.

[TfpoBepkKa CMHTaKCUcCa:
bin/promtool check config etc/prometheus.yml

echo -e "Check result code is $?"

[MpuMepbl HAWAEHbIX OLWNOOK:

Checking alerts/alerts.node.yml

FAILED:
alerts/alerts.node.yml: group "Node exporter alerts", rule 1, "Node_exporter_service": annotation

"description”: template: __alert_Node_exporter_service:1: function "blababala" not defined

UJn

Checking /opt/prometheus/etc/alerts/alerts.node.yml
FAILED:
alerts/alerts.node.yml: yaml: line 11: did not find expected key

20 bercut



[TIpoBepKKn anepTtoB. BXXMBYIo.

1) 9 Prometheus Alerts Graph Status~ Help

Use local time Enable query history Enable autocomplete Enable highlighting Enable linter

Q, ALERTS{hostname="mydbl02", alertname=' Node exporter service",severity="critical"}

Table Graph

Evaluation time

nnnnn

ALERTS {alertname="MNode_exporter_service", alertstate="firing", hostname="mydb102", instance="10.10.10.10:3100", ip="10.10.10.10", job="node_exporter", es="linux", owner="dba", sc="10.10.11.10", severity="critical", vsp="plat128c7000

2) BbinonHeHne 3anpoca Kk Mmetpuke ALERTS B CLI:
bin/promtool query instant "http://localhost:9090/prometheus" \

"ALERTS{hostname='mydb102',alertname='Node_exporter_service',severity='critical'}"
ALERTS{alertname="Node_exporter_service", alertstate="firing", hostname="mydb102", instance="10.10.10.10:9100", ip="10.10.10.10", job="node_exporter", os="linux",
owner="dba", sc="10.10.11.10", severity="critical", vsp="plat198¢7000"} => 1 @[1674550246.995]

3) BbinoniHeHne 3anpoca Kk Prometheus yepes API
curl 'http://localhost:9090/prometheus/api/v1/alerts' | jq

21 bercut



[TpoBepkn aneptoB. Unit test

rule_files:

- alerts/alerts.node.yml unit'teSt.ymI
bin/promtool test rules unit-test.ymi i‘ézi:?tl°”—1”te""al‘ im
- interval: 1m
. . . . input_series:
Unit Testing: unit-test.yml - series: 'up{hostname="mydb102",instance="10.10.10.10:9100",ip="10.10.10.10",
SUCCESS job="node_exporter", os="linux",owner="dba",sc="10.10.11.10",severity="critical”,
vsp="plat198c7000"}"
values: '0 9 00000000000 O0O0'
alert_rule_test:
- eval time: 106m
alertname: 'Node exporter service'
exp_alerts:
- exp_labels:
severity: ‘'critical’
instance: "10.10.10.10:9100"
job: "node_exporter"
ip: "10.10.10.10"
hostname: "mydble2"
os: "linux"
owner: "dba"
sc: "l10.10.11.10"
vsp: "plat198c7000"
exp_annotations:
title: "Node Exporter is down"
description: "Node exporter does not return any metrics!
Check host availability, check process is running."
alertReference: "https://www.youtube.com/watch?v=dQwiwoWgXcQ"

22



~AnepThbl ¢ Go template, if, eq, query

hpe raid message{hostname="mydb102", ip="10.10.10.10", job="hperaid", owner="dba", sc="10.10.11.10", vsp="plat198c7000",
message="RAID WARNING - Component Failure: Array A logicaldrive 1 (1.64 TB, RAID 1+0, OK) Array B logicaldrive 2 (3.27 TB, RAID 5,
OK) physicaldrive 11:3:3 (port 1l:box 3:bay 3, SAS HDD, 900 GB, Predictive Failure)"} 1
{hostname=" mydb102", ip="10.10.10.10", job="hperaid", owner="dba’,

sc="10.10.11.10", vsp="plat198c7000"}

CTaTyc

CoobuweHune ~ ok

- warning
- critical
3 - unknown

N RO

hperaid on 10.10.10/10 has problems

hperaid check on host10.10.10.10 mydb102

has returned status ().

RAID WARNING - Component Failure: Array A

logicaldrive 1 (1.64 TB, RAID 1+0, OK) Array B
) logicaldrive 2 (3.27 TB, RAID 5, OK)

physicaldrive 11:3:3 (port 1l:box 3:bay 3, SAS
HDD, 900 GB, Predictive Failure)

23 bercut



~AnepTbl ¢ Go template, if, eq, query

hpe raid message{hostname="mydb102", ip="10.10.10.10", job="hperaid", owner="dba", sc="10.10.11.10", vsp="plat198c7000",

message="RAID WARNING - Component Failure: Array A logicaldrive 1 (1.64 TB, RAID 1+0, OK) Array B logicaldrive 2 (3.27 TB, RAID 5,

OK) physicaldrive 11:3:3 (port 1l:box 3:bay 3, SAS HDD, 900 GB, Predictive Failure)"} 1

{hostname=" mydb102", ip="10.10.10.10", job="hperaid", owner="dba", sc="10.10.11.10", vsp="plat198c7000"}

- alert: 'hperaid result’

— type sample struct {

expr:

for: 1om Labels mapl[string]string ———» Wau Slabels.

labels: Value float64 > unm Svalue
severity: warning }

annotations:

title: 'hperaid on {{ .Labels.ip }} ha
description: "hperaid check on host
{{ if eq (.Value

problems'
.Labels.ip }} {{ .Labels.hostname }} has returned
humanize) \"o\" }}

|
{{ else if eq (.Value | humanize) \"I\" }} hperaid on 10.10.10.10 has problems
{{ else if eq (.value | humanize) \"2\"  }} hperaid check on host 10.10.10.10 mydb102
{{ else if eq (.vValue | humanize) \":\" }}
has returned status (1).
{{ end }} status ,
( ). RAID WARNING - Component Failure: Array A
{{ with printf \"hpe_raid message{ip='%s',job='%s"'}\" logicaldrive 1 (1.64 TB, RAID 1+0, OK) Array B
.Labels.ip .Labels.job | query }} logicaldrive 2 (3.27 TB, RAID 5, OK)
{{ . | first | label \"message\" }} physicaldrive 11:3:3 (port 1l:box 3:bay 3, SAS

{{end}}" HDD, 900 GB, Predictive Failure)



~Aneptbl ¢ Go template, if, eq, query:UnitTest

input_series:
- series: 'hpe_raid_message{hostname="mydb102", ip="10.10.10.10", job="hperaid", owner="dba", sc="10.10.11.10", vsp="platl98c7000",message="RAID WARNING -
Component Failure: Array A logicaldrive 1 (1.64 TB, RAID 1+0, OK) Array B logicaldrive 2 (3.27 TB, RAID 5, OK) physicaldrive 1I:3:3 (port 1I:box 3:bay 3, SAS HDD,
900 GB, Predictive Failure)"}' 4
values: '12111111111111111" unlt teSt°ym1
- series: 'hpe_raid_status{hostname=" mydb102", ip="10.10.10.10", job="hperaid", owner="dba", sc="10.10.11.10", vsp="plat198c7000"}'
values: '12111111111111111"
alert_rule_test:
- eval_time: 11m

alertname: hperaid_result’

alerts/alerts.node.testrule.yml: group "Testing alerts",

bin/promtool test rules unit-test.yml rule 3, "hperaid_result": annotation "description":

Unit Testing: wunit-test.yml

FAILED:
alertname: hperaid_result, time: 11m,
exp:[
0:
Labels:{alertname="hperaid_result"}
Annotations:{}
st hperaid on 10.10.10.10 has problems
0: hperaid check on host 10.10.10.10 mydb102
Labels:{alertname="hperaid_result", hostname=" mydbl02", ip="10.10.10.10", job="hperaid", own¢ has returned status ( )

severity="warning", vsp="plat198c7000"}

Annotations:{description="hperaid check on host 1.1 RAID WARNING-Component Failure: Array A
logicaldrive 1 (1.64 TB, RAID 1+0, OK) Array B

has.r‘etur‘r)ed Warning status (1). RAID WARNING —.Compor)ent logicaldrive 2 (3.27 TB, RAID 5, OK)
lOglCElldI"lV? 1 (1:64 TB, RAID 140, OK) Array B logicaldrive ohysicaldrive 11:3:3 (port 11:box 3:bay 3, SAS
5, OK) physicaldrive 1I:3:3 (port 1I:box 3:bay 3, SAS HDD, 9 ypp, 900 GB, Predictive Failure)
Failure) ", title="hperaid on 10.10.10.10 has problems"}



AnepTbl ¢ Go template, dynamic labels

severity:

hpilo _memory_ status 2 y)

/

CTaTtyc = severity

- critical

Ka:k 0¥ MEDTHKE N0
anepry

MHOIro MeTpUK -> 0AHO NpaBWIO anepTa

bercut



AnepTtbl ¢ Go template, dynamic labels

severity:

hpilo memory status 2 2 - critical

- alert: 'HWstatus'
expr: '{job="hpilo", name =~"hpilo .*status"} > @'
for: Os
labels:

severity: "{{ if or ( eq ($value) ) ( eq ($value) 1}
{{ else }}critical{{ end }}"
metric: '{{ .Labels. name__ }}'
annotations:

9:
T Labels:{alertname="HWstatus", metric=" "

ABa anepta_ 1.

ﬁg@ gﬁ Labels:{alertname="HWstatus", metric="hpilo memory status"
Y \ / severity="critical"}

J




etebols

AnepTtbl ¢ Go template, dynat

hpilo battery status 0 hpilo running status © severity:
hpilo_storage controller_health _status © 0 - ok
hpilo fan status © hpilo storage enclosure_health status ©
hpilo _memory status 2 hpilo storage 1d health _status © 2 - critical
hpilo power supply status © hpilo storage pd health _status ©
hpilo processor status ©
- alert: 'HwWstatus' Space Used
expr: 'space_used on_disk percent > 80' ? 100
for: 10m
labels: o ° -
severity: "{{ if 1t ($value) ) }} g 90
{{ else }}critical{{ end }}" T ac
annotations: =
80
75
0 5 10 15 20 25 30 35 40 45 50 55 60
MWHYTbI
—Space used =—=critical threshold warning threshold

28 bercut




AnepTbl ¢ Go template, dyramictabels

NNpobnema ecTtb, a anepta HET!
HeT paxe warning

- alert: 'HWstatus' Space Used
expr: 'space_used on_disk percent > 80' >< 100 3n1 L . -~
- - = - > {severity="critical"}
for: 10m
tabels: s\ |/\ AANAANANA
severity: "{{ if 1t ($value) ) }} g %0
{{ else }}critical{{ end }}" T e / V V Y V \/ V \
annotations: = O severity="warning"}
80 3m
75
0O 5 10 15 20 25 30 35 40 45 50 55 60
MWHYTbI
—Space used =—critical threshold warning threshold

29 bercut




AnepTbl 6e3 dynamic labels

- alert: 'DiskSpace’
expr: space_used on_disk percent
for: 10m
labels:
severity:

- alert: 'DiskSpace’
expr: space_used on _disk percent > 90
for: 10m
labels:
severity: "critical”

inhibit rules:
- source_match:
severity: 'critical'
target _match:
severity: 'warning’
equal: ['alertname', 'instance' ]

alerts/alerts.node.ymi

alertmanager.yml



AnepTbl ¢ Go template, nobaBneHHbIEe Tarn

Mib LBR_Status{instance="10.10.10.31", job="MIB"}

Mib SMSC Status{instance="10.10.10.32", job="MIB"}

Mib USSDC Status{instance="10.10.10.33", job="MIB"}

Mib MNP _WII SCPwii Status{instance="10.10.10.34", job="MIB"}

R O R R

expr: '{job="MIB", name__ =~"Mib_.* Status"} !=1"

|

Some application is not running on host 10.10.10.33

Ka:kaoi MERTHKe No

31 bercut



AnepTbl ¢ Go template, nobaBneHHbIEe Tarn

Mib LBR_Status{instance="10.10.10.31", job="MIB"}

Mib SMSC Status{instance="10.10.10.32", job="MIB"}

Mib_ USSDC Status{instance="10.10.10.33", job="MIB"}

Mib MNP _WII SCPwii Status{instance="10.10.10.34", job="MIB"}

R O R R

- alert: 'Application is not running'
#expr: '{job="MIB", name_ =~"Mib_.* Status"} !=1'

expr: 'label replace( USSDC is not running

{Job="MIB", _name__=~"Mib_.*_Status"}, 'metric Mib_USSDC_Status on host 10.10.10.33
Application®, shows that USSDC is not runing

"$1", " name_ ",
"Mib_(.*) Status" Labels:{
?_ 1 alertname="Application is not running",
T instance="10.10.10.33",

for: Os Application="USSDC",

labels:. severity="warning"}

severity: 'warning'
annotations:

title: '{{ .Labels.Application }} is not running’

description: 'Metric Mib {{ .Labels.Application }} Status
on host {{ .Labels.instance }} shows that
{{ .Labels.Application }} is not running’

bercut



CnoxHble noporu cpabaTtbiBaHuda, * _over_time

PaboTta c MmeTpukamMm co scrape_interval > 120s

hard_to_get_metric — cobupaetcsa pa3 B 15 MUHYT

4K

TH f \

expr: max_over_time(hard_to_get_metric[900s])

33 bercut



Cno>xHble noporu cpabaTbiBaHus, offset

expr: ‘'abs(
100 * (
Mib_SCP_ONLINE CountLogic_ counter

(Mib_SCP_ONLINE CountLogic_counter{} offset 1w)

)
/
(Mib_SCP_ONLINE_ CountLogic_counter{} offset 1w)

CpaBHeHMWe CO 3Ha4YeHuneMm
MEeTPUKUN Heaento Ha3an
! ‘\\\\\\




MMMYHUTET oT anepToB (T3r noAlertOn)

- targets:

- 10.10.10.10

labels:
jobs: "node_exporter,blackbox-ssh,hpilo,mpath,hperaid”
owner: "dba"
hostname: "mydble2"
sc: 10.10.11.10
vsp: platl198c7000
noAlertOn: "bond,space”

- alert: "Bond degraded”
expr: (node bonding active{ noAlarmOn!~"(.*,|”~)bond(,.*|$)" }
- node_bonding slaves) != @

for: 1m
labels:

severity: 'warning'
annotations:

title: "Bonding status”

description: 'Bond {{ $labels.master }} is degraded.’



O 4éM nounaeT pedb

-

/ A

3
“n¥

HY ELLLE HEMHOTO..

& Oukcnkn (event handlers)
36 bercut



dunkcnkn (event handlers)

37

node c.inarter

Ansible
playbook

NG

Prometheus

—

severity=event

handler="node {{$labels.ip}}"’

expr: up{job="node_exporter"} ==

Alertmanager
alertl alert2
severity=critical
for=3m for=10m

receiver=agMuHbI

receiver=puKcunKu

Webhook E-mail

.
am-event-handler ‘/(

Webhooks

DoDope

bercut



CCbINKKU

W Habopbl rotoBbIX aneptoB awesome-prometheus-alerts

& O unit testing B prometheus

& OHManH gemMo aawbopa Karma

& Jawbopa Karma

W Event Handler (Oukcukun)

W Go Temlate syntax & Go Template Online validation

W CCbISIKN Ha 3aTpoHyTbie npobnembl Q1 Q2 Q3

W Solaris exporter
W HP iLO exporter

& /IHCTpYMEeHT Mo aknopTy/mMnopTty aawbopaos B Grafana
Grafana-Import-Export

38 bercut


https://awesome-prometheus-alerts.grep.to/rules.html
https://prometheus.io/docs/prometheus/latest/configuration/unit_testing_rules
https://demo.karma-dashboard.io/
https://github.com/prymitive/karma/
https://github.com/jjneely/am-event-handler
https://pkg.go.dev/text/template
https://camlittle.com/go-template-validation
https://stackoverflow.com/a/62815781/6788478
https://stackoverflow.com/a/59378907/6788478
https://github.com/prymitive/karma/issues/4789
https://github.com/n27051538/solaris_exporter
https://github.com/n27051538/hpilo-exporter
https://github.com/n27051538/grafana-import-export
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Hosts: Targets: o ElL Ru.les:
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Samples per Scrape internal Number of
second: 10-240 sec, Series:
11K avg 60 sec 575 K
g J VAN J
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cores 4 Prom(2 weeks) VM(7 months)
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