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O630p BO3MOXHOCTEN NPOrpaMmmbl

"lec" - 370 NporpammMmHoe obecneyeHne ans aBTOMaTUYECKOro BbIMOMHEHNS 3a4a4 Mo
pacnucaHuio ¢ nuterpaumen MQTT. Nporpamma npegHasHavyeHa Ans NPOMbILLAEHHbIX U
aBTOMAaTU3MPOBAHHbLIX CUCTEM.

MO "Jlec" npegHasHayeHoO ons:

* [poMbILWIEHHOW aBTOMaTU3aLUK

* loT cuctem ynpasneHus

* CucteMbl MOHUTOPMHIA N OMOBELLEHNI

TunoBble 3agayn, pewaemble ¢ nomoLubto MO:

* BbinonHeHue 3agay no cron-pacnmcaHunio

* OTnpaBka MQTT coobLieHnin No pacnmcaHmto

* IHTerpauus ¢ 6azamu gaHHbix PostgreSQL

» ABTOMaTK3aums Npon3BoACTBEHHbIX NPOLIECCOB

OcCHOBHbIMM BbirogamMu OT UCMNONb30BaHUS SABMNAIOTCS:

* Bbicokas HagexHOCTb 1 CTabWNbHOCTL PaboThI

* [1pocToTa KoHdurypauum yepes ann nepeMeHHbIX OKPY>XeHNA
* ABTOMaTU4eCKOE NEPENOAKNIOYEHNE K BHELLHMM CEpBUCAM

* Mogpepxkka graceful shutdown ansa 6e3onacHon OCTaHOBKM

CucremMHble TpeboBaHUA

Ana ctabunbHon n adhdekTnBHoOM paboThl 10 pekomeHayeTcs UCNonb30BaTh CReayoLLyo
KOH(pUrypaumo:

YactoTta npoueccopa (CPU): ot 1 GHz

KonuuecTtBo sinep npoueccopa (CPU): ot 1

O61bem onepaTtuBHon namsaTtu (RAM): ot 512 MB
O61bem cBo6OAHOro mecta Ha aucke (HDD): ot 100 MB
OnepauunoHHas cuctema (OS): Linux, Windows, FreeBSD



BHelHMe 3aBMCUMOCTMU:
* PostgreSQL 12 vnu Bbiwe
* MQTT 6pokep (Mosquitto, RabbitMQ nnu aHanormyHbIn)

Havyano paboTbl
[aHHbIN pa3gen NoMoXeT BaM BbICTPO YyCTaHOBUTL, HACTPOUTL N HavaTb paboTaTts c NO.

Mepen Havanom paboTbl, NOXanyncra, 03HAKOMbTECH C CUCTEMHbIMU TPeBoBaHUSAMN 1
ybeantecn, 4TO:

» PostgreSQL cepBep ycTtaHOBMEH 1 3anyLleH

* MQTT 6pokep goctyneH

* Y Bac eCTb CKOMNUANPOBAHHbLIM NCNOSTHAEMbIN (hans nporpaMmmbl

YcTaHOBKa

Ansa yctaHoskum MO "Jlec" noTpebyeTca BbINONMHUTL CnegyoLwmne waru:

Linux/FreeBSD

MoaroTtoBuTL pabouyro AMpPEKTOPULO

/opt/kemsu-scheduler
/opt/kemsu-scheduler

CkonupoBaTb UcnonHaemMbin chann

kemsu-scheduler /opt/kemsu-scheduler/
+x kemsu-scheduler

Cospartb nonb3oBaTensa Ans cny>|<6b|

-r -s /bin/false -d /opt/kemsu-scheduler scheduler
-R scheduler:scheduler /opt/kemsu-scheduler

Windows

Cos3paTb AMPEKTOPUIO AN NporpaMmbI

C:\Program Files\KEMSU Scheduler\



CkonupoBaTb UcnonHsaemMbIn cpann
MomecTnTb kemsu-scheduler.exe B CO34aHHYK OVUPEKTOPUIO

Mepen ycTaHOBKOW 03HAKOMLTECH C CUCTEMHbLIMU TPeboBaHUAMM.

3anyck

Py4yHowu 3anyck
Anga 3anycka MO "Jlec" Heo6xoanmo:

Linux/FreeBSD:

/opt/kemsu-scheduler
./kemsu-scheduler

Windows:

cd "C:\Program Files\KEMSU Scheduler"
kemsu-scheduler.exe

lNMpoBepka paboTbl

Mocne 3anycka nporpamma BbiBe4ET COOOLEHUS O:
* 3arpyske KoHcurypaumm

* MogkntoyeHnn k 6ase gaHHbIX

* MogkntoyeHnn k MQTT 6pokepy

* 3arpy3ke aKTUBHbIX pacnucaHum

» CtapTe nnaHnpoBLymMKa

[lns ocTaHOBKM Nporpammbl UCnonb3ynte Ctrl+C Wiy oTnpaBbTe curHam SIGTERM .

KoHdurypauums

MO "Nec" ncnonbayeT ann nepemMeHHbIX OKPY>KEHUST .env AS11 HACTPOWMKN BCEX NapamMeTpoB
paboTbl. [Npn nepBom 3anycke nporpamMmmMa aBToMaTU4eCcKu co3gacTt hansn-wabnoHc
3Ha4YeHUAMM MO YMOMYaHUIO.



BaxHo: [locne co3gaHusa panna .env OTpedakTUpyMTe ero B COOTBETCTBUM C BaLLENn
NH(PPaCTPYKTypon nepes NOBTOPHbLIM 3aMyCKOM NpOorpaMmel.

dann KoHcpurypaumm

dann .env COAEPXUT cnegyoLmne cekumm KoOHpurypaumm:

KoHdwmrypaumsa 6a3bl gaHHbIX

DB_HOST=localhost

DB_PORT=5432

DB_USER=postgres
DB_PASSWORD=your_password_here
DB_NAME=scheduler
DB_SSLMODE=disable

KoHdurypauma MQTT

MQTT_BROKER=1localhost
MQTT_PORT=1883
MQTT_CLIENT_ID=go-scheduler
MQTT_USERNAME=

MQTT_PASSWORD=
MQTT_Q0S=0

KoHdurypaumsa npunoxeHus

SHUTDOWN_TIMEOUT=30

HacTpouka 6a3bl AaHHbIX

Mporpamma aBTOMaTUYECKM CO34aeT HeobXoaMMble Tabnumubl NpyU NepBom 3anycke. Ybeautecs,
yTO:



PostgreSQL cepBep 3anyLieH u 4ocTyneH

Ba3a gaHHbIX co3aaHa:

CREATE DATABASE scheduler;

NMonb3oBaTenb MMeeT HeobxoanMbIe NpaBa:

GRANT ALL PRIVILEGES ON DATABASE scheduler TO postgres;

Mporpamma co3gacT crieayolmne Tabnumubi:

* schedules - pacnncaHnA BbIMOJTHEHNA 3aa4y
* performers - UCMOMHUTENW 3agav

* performer_types - TUMbl UCMONHUTENEN

Hactpouka MQTT G6pokepa
Ons pabotel ¢ MQTT Heobxoanmo:

YctaHoBuTb U 3anyctutb MQTT 6pokep (Hanpumep, Mosquitto)
Hactpoutb goctyn (ecnu Tpebyetca ayTeHTMdurKauns)

MpoBepuTb [OCTYNHOCTL MO yKa3aHHOMY agpecy v NopTy

Mpumep HacTpounku Mosquitto:

mosquitto mosquitto-clients

systemctl start mosquitto
systemctl mosquitto

TeCTVIpOBaHVIe nogakn4vyeHus:

mosquitto_sub -h localhost -t "test/topic"

mosquitto_pub -h localhost -t "test/topic" -m "Hello World"



ABTO3anyck

Linux (systemd)

Cospanite dpann cnyxbbl /etc/systemd/system/kemsu-scheduler.service :

[Unit]
Description=
After=

[Servicel]

Type=

User=

Group=
WorkingDirectory=
ExecStart=
Restart=
RestartSec=
StandardOutput=
StandardError=

Environment=
Environment=

[Installl
WantedBy=

AKTMBaUUs CnyXObl:

systemctl daemon-reload
systemctl kemsu-scheduler
systemctl start kemsu-scheduler

YnpaBneHue cnyxoown:

systemctl status kemsu-scheduler
systemctl stop kemsu-scheduler

systemctl restart kemsu-scheduler



journalctl -u kemsu-scheduler —f

FreeBSD (rc.d)

Cosgante dpann /usr/local/etc/rc.d/kemsu_scheduler :

#!/bin/sh

/etc/rc.subr

name="kemsu_scheduler"
rcvar=kemsu_scheduler_enable
command="/opt/kemsu-scheduler/kemsu-scheduler"
command_user="scheduler"
pidfile="/var/run/kemsu_scheduler.pid"

load_rc_config $name
run_rc_command "$1"

AKTUBauUus:

+x /usr/local/etc/rc.d/kemsu_scheduler
'kemsu_scheduler_enable="YES"' >> /etc/rc.conf
kemsu_scheduler start

Windows (cnyx6bl)

Ans co3ganns cnyx6bl Windows ncnonb3ynte sc KOMaHay Unmn CTOPOHHWE YTUMUTbI:

sc create "KEMSU Scheduler" binPath= "C:\Program Files\KEMSU Scheduler\kemsu-
scheduler.exe" start= auto
sc description "KEMSU Scheduler" "KEMSU Scheduler Service for task automation"
sc start "KEMSU Scheduler"

MoOHUTOPUHT K 1norn



NMpocmoTp noros

[Mporpamma BbIBOAUT CTPYKTYPUPOBAHHBIE FOMU C LBETOBOM KOOVUPOBKOM:
* INFO (3eneHbin) - MHOPMALMOHHbIE COOBLLEHNS

* WARNING (xenTbin) - npegynpexgeHns

* ERROR (kpacHbIi) - oumbku

TunuyHbie cooOLEeHusa noros

YcnewHbIn 3anyck:

INFO: configuration loaded

INFO: database connection established
INFO: database migrations completed
INFO: MQTT client created

INFO: connected to MQTT broker

INFO: Loaded 5 active schedules

INFO: Scheduler service started

Graceful shutdown:

INFO: Shutdown signal received

INFO: Starting graceful shutdown...

INFO: Scheduler stopped gracefully

INFO: MQTT client disconnected gracefully
INFO: database connection closed

INFO: Application shut down gracefully

MOHUTOPUHI COCTOAAHUA

[Nporpamma aBTOMaTUYECKM:

* Mepenogkntovaetca kK MQTT 6pokepy npu notepe coeanHeHus

» OBHOBNSET pacnucaHns Kaxable 5 MUHYT

» Beget yyeT BpemeHu nocrneaHero BbiNosHEHMS 3a4a4 B 6a3e gaHHbIX

PewweHue npobnem

OwunbKa nogknyYeHnsa K 6ase AaHHbIX:

ERROR: failed to connect to database: connection refused

PeweHue: NMpoBepbTe NnapaMeTpbl NOAKMOYEHNS B .env M AOCTYNHOCTbL PostgreSQL



Owwunbka noaknoyeHnsa K MQTT:
ERROR: failed to connect to MQTT broker: connection refused

PeweHue: MNMpoeepbTte agpec un nopt MQTT 6pokepa B .env

OwwmnbKa cron BbipaXKeHUs:
ERROR: Failed to add job for schedule 1: expected 5 to 6 fields, found 4

PeweHue: NpoBepbTe KOPPEKTHOCTb Cron BbipaxeHui B 6ase AaHHbIX

KoHTakTHasa nHgopmauma
MO "Nec" paspabatbiBaetca n nogaepxusaetca ansa Keml'y.

TexHu4yeckasa nogaepxka
Mo Bonpocam (pyHKUMOHANBHOCTN NporpaMmbl obpallanTechb K pa3paboTumky
NN CUCTEMHOMY aiMUHUCTPATOPY.

Paspabotka

Mporpamma co3gaHa ¢ Mcnonb3oBaHMeM s3blka Go 1 cneayrowmnx 6MbnmoTex:
* GORM pgns pabotbl ¢ PostgreSQL

e Paho MQTT ana MQTT knueHTa

» Cron ans nnaHMpoBaHua 3agay

* Logrus ansa CTpyKTYpMpOBaHHOIO NIOrMpoBaHns



