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BacunkoB ApceHuit Hukonaesuu

- «Firebird B Kubernetes:
OT NPOTOTUMNA A0 BHeApEeHUsa»




O60 MHe

CtyneHT YHuBepcuteTa “Cupuyc”

3 Kypc, KoMnboTepHble CUCTEMBI
N KOMIMEKCHDI

- YyacTHuK Pep lNpoekTta 2025
- YyacTHuK Pep lNpoekTta 2026

DevOps nHXeHep
B OO0 “buHeTnKa”
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Llenb u npobnemaTtuka

NMpo6nemaTtuka

Firebird B 2026 rogy »vBET B Mnpe Kubernetes, HO
6e3 pedepeHCHbIX MPaKTUK:

OdviumanbHas gokyMeHTaumsa Firebird He cogepXut
pPeKOMeHOauUn No pa3BepTbiBaHUIO B K8S — Kaxabin
aMWH N3obpeTaeT Benocunes,
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Llenb

CospaTb BOCNpPOU3BOAUMBIN pedepPEHCHbIN NaTTepPH
pa3BépTbiBaHUS Firebird Server B Kubernetes. N patb

rOTOBOE peLleHne U3 KOPOBKM, KOTOPOE MOXHO
pasBepHyTb

3a 20 MUHYT 1 NONY4YUTb:

1. ABTOMaTMyeckoe ynpaBneHue aK3emMnngapamu
Firebird

2. MOHUTOPUHI 13 Kopobkn (Prometheus + Grafana)

3. ABTOMaTUYECKYIO MUIrpaLuio Npu cbosx



[Moyemy firebird?

1. OauH dpann — oguH PVC, He HY)XeH onepaTop

@lendy exec -it data-base-@ -n firebird -- 1ls -1lh /var/lib/firebird/data/
total 1.9M
-YW-ITW----. 1 root root 1.9M Apr 18 07:08 databases.fdb

2. PecTapT 6e3 nocnepcreum

3. Jlerkuit obpas - 6bicTpbin failover
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Korga Kubernetes Hy)XeH?

(
[ecaTtkm 6a3 no 10-100 I'b

(oThensbl, apeHpaTopbl,
MPOEKTHI).
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Dev/stage/prod okpy»keHusi,
Cl/CD cTeHfbl.
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MacwTtaébupoBaHue
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KOHTPONS Hag BCcen
MHPPaCTPYKTYPOMN.
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OpraHusaTtop
KOHdepeHUUmn COoT
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GitOps, eguHbIA MOHUTOPWHT,
LeHTpannM3oBaHHble 63Kanbl.
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BHegpeHne foNoNTHUTENbHbIX
nnarmHoOB.
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Boamo)kHocTu firebird B Ky6e

p

MacwTa6bupoBaHue

* °

+

OpuH StatefulSet-wabnoH
— O0EeCATKM MHCTaHCOB
Firebird. HoBoe okpy»eHue

dev/stage/prod
NOAHMMaeTCs 338 MUHYTI,
a He vachl.
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Mpwn NnageHnn Hoabl
Kubernetes aBToMaTnyeckmn
nepeHocuT 6a3y Ha Apyryto
Hoay. [laHHble coXpaHAaTCA
— Py4HOro BMellaTeNbCcTBa

He TpebyeTcs.
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OpraHusaTtop
KOHpepeHumnn
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YnpaBneHue

EOovHas Touyka KoOHTpons
OJ151 BCEX MHCTaHCOB
Firebird: MOHUTOPWHT,
O6HOBNEHUS, 6G3aKanbl

N CEKPEeTbl — BCE 4epes

OOWH NHCTPYMEHT.
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Murpauus

Hoga 1
HoAa HeAOETYNHa

Ona Bxopa:

NFS kak ceTeBoe xpaHunuuie n Kubernetes
StatefulSet kak opkecTpaTop noaa ¢ 6asoi. (mo ~100-200
6 KOM$OPTHO)

Ona npopakiueH pa3paboTKu:

1. Longhorn - HebonbLUKMe KnacTepbl, ON-premise,
npocTas HacTpowKa, (mo 1-2 TB)

2. Rook / Ceph - KpynHble KnacTepbl, MaKCUMasnbHas
Hag&XHocTb, (MeTabaliTHbIM MacLUTab)

3. AWS EFS / GCE Filestore - o6nayHble KnacTepsl,
yrnpaBnsembii cepsuc, (MpakTUiyecku 6e3 nMMmTa)
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kubectl drain Hopa 2

Firebird pod — aKkTuBHbIN

NFS Storage
databases.fdb — gaHHble Lenbl



[MpuknagHoe ucnonb3oBaHUe




Kubernetes cluster
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NcxogHble gaHHble

1. Penosutopui GitHub, peno3nTopuii ¢ roToBbIMM MaHUbECTaMm U KOHPUraMm gist padoTbl —
StatefulSet, PVC, Service, Secret, NFS KoHpuru.

2. Knactep Kubernetes c TpeMda Hogamu.

3. YTunurobl

[ — ynpasJsieHne KnactepoMm
o — NOKalbHbIN KnacTtep
[ — Aangd 6bICTpOFO 3anycCckKa

1. bBa3sa c TecTtoBbiMU pgaHHbIMM Firebird 5.0.3.

2. MoHuTopuHr Prometheus + Grafana + Firebird Exporter.

Bca HppacTpykTypa pasBopaymBaeTcd ¢ Hynd 3a 15-20 MUHYT no nHcTpykuum ns README.
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Co3paHue Knacrtepa
minikube start --nodes=3 --cpus=3 --memory=8192

@® minikube v1.36.0 on Fedora 42

++ Using the docker driver based on existing profile

| You cannot change the number of nodes for an existing minikube cluster.
& Starting "minikube" primary control-plane node in "minikube" cluster
# Pulling base image v0.0.47 ...

MaHyan: https://kubernetes.io/ru/docs/tutorials/hello-minikube/
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KoHduru 6a3bl

Statefulset - ocHOBHOW KOHOUI 6a3bl

firebird-app

firebird-app

@ FIREBIRD CC npenenynn BPELCO®T

PVC - xpaHunuuie gaHHbIX

firebird-sex
firebird

ClusterIP

3050
3050
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NFS cepBep

Stateless - ocHoBHOM KOHOUI NFS cepBepa

: minikube

@ FIREBIRD CC npenenynn BPELCO®T

Service - gpna poctyna NFS cepBepa

15

15



MOHUTOPUHI

[ns MOHUTOPWHIa MCNOMb3YeTCs CTaHAAPTHbLIN CTeK HabntogaemocTn — Prometheus + Grafana,
KOTOpPbIN YXKe npuBblYeH 605blMHCTBY DevOps koMaH. K HeMy fo6aBnseTcss eGQUHCTBEHHbIN
creunduyHbin KOMNoHeHT — Firebird Exporter, KOTopbI yMeeT pasroBapuBaTh C 6a30M
M NepeBoOUTb €€ BHYTPEHHNE METPUKU B pOpMaT NMOHATHLIN Prometheus.

V- = \\u v/ = ‘\y ‘,/ = "‘\“ =
e SQL scrape uer
Firebird Q FB Exporter p;_ Prometheus | 0", Grafana
CYB/, :3050 MeTpukn 19100 XpaHeHune pawoopq
N\ J A\ J AN p AN
6a3a gaHHbIX cbop METpPUK arperauus BU3yasmsauus
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bbicTpbIK cTapT

[nsa 3anycka HeobxoanMo ncnonb3oBaTtb YTUANUTY task n Taskfile

build-app

build-db
apply-exporter
apply-service-monitor
start-forwarding

[=]
MaHyan: https://taskfile.dev/docs/guide i
O]
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Exporter

Exporter ans 6a3bl faHHbIX HY)KeH Ans c6opa TeXHNUYeCKUX MeTpuK (Harpy3ka, namMsTh,
KOIMYECTBO 3aMpocoB) 1 Npeobpa3oBaHNsa UX B GopMaT, MOHATHBIA cMCTeMaMm
MOHUTOpPUHra (06blMHO Prometheus)

firebird_up 1.0

# HELP firebird_connections_total KonuyecTBo nogknioyeHUin K 6ase paHHbIX
# TYPE firebird_connections_total gauge

firebird_connections_total 3.0

# HELP firebird_transactions_active KonnyecTBO aKTUBHbIX TpaH3aKUuUN
# TYPE firebird_transactions_active gauge
firebird_transactions_active 1.0

# HELP firebird_queries_active KonnyecTBO aKTMBHbIX 3anpocoB

OpraHusaTtop

[ 1]
koHpeperuun HPENCO®T



Prometheus

g Prometheus @ Status > Target health v

serviceMonitor/monitoring/firebird-exporter/0

Endpoint Labels

container="exporter"
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Grafana

16} Grafana Dashboards
Export v
datasource  Prometheus « @ Last1hour Q Q Refresh  30s v

88 Dashboards « CPU

CPU Utilisation CPU Saturation (Load1 per CPU)

~ Memory

Memory Utilisation

¥ Network

Network Utilisation (Bytes Receive/Transmit) Network Saturation (Drops Receive/Transmit)

OpraHusaTtop
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[Mpouecc Mmurpauum

MurpmpoBaHue 6a3bl C OQHOM HOAbI Ha APYrYIO B CllyYae KPUTUYECKOM OLLINBKU
NN 3aMeHbl 060PYyAOBaHUS

@lendy get pods -n firebird -o wide

NAME READY  STATUS RESTARTS  AGE IP NODE NOMINATED NODE  READINESS GAT
ES Mon 13 Apr - 17:22 Y origin Q@ main 1% 1e
data-base-0 / Running 4h25m 10.244.1.2 minikube-m@2  <none> <none> @lendy drain minikube-m@2 --ignore-daemonsets --delete-emptydir-data --force

Mon 13 Apr - Y origin Qmain 1% 1e node/minikube-m02 cordoned
pods -n firebird -o wide -w Warning: ignoring DaemonSet-managed Pods: kube-system/kindnet-rvngl, kube-system/kube-proxy-j2crz, monitoring/
prometheus-prometheus-node-exporter-mn5j2
STATUS RESTARTS AGE IpP NODE NOMINATED NODE READINESS evicting pod monitoring/prometheus-prometheus-kube-prometheus-prometheus-0
evicting pod monitoring/prometheus-kube-prometheus-operator-8678b74f54-rrjvg
data-base-0 Running @ 4h25m  10.244 minikube-m@2  <none> <none> evicting pod firebird/data-base-0
data-base-0 Running @ 4h25m  10.244 minikube-m@2  <none> <none> evicting pod monitoring/prometheus-grafana-644d588c9c-45mr5
data-base-0 / Terminating 4h25m 10.244.1.2 minikube-m@2 <none> <none> evicting pod monitorin: rometheus-kube-state-metrics-7
data-base-0 / Terminating 4h25m 10.244.1. minikube-m@2 <none <none> evicting pod monitoring/firebird
data-bas /1 Exrror 4h25m 10.244 minikube-m@2 <none <none> pod/prometheus-kube-prometheus-operator-8678b74f54-rrjvg evicted
data-base Error 4h25m  10.244 minikube-m@2  <none> <none pod/prometheus-prometheus - kube - prometheus -prometheus-@ evicted
data-base-0 Error 4h25m 10.244.1. minikube-m@2 <none> <none> pod/prometheus-kube-state-metrics-7c568c7984-s4t2v evicted
data-base-0 Pending 0s <none> <none> <none> <none> pod/data-base-0 evicted
data-base-0 0 Pending 0s <none> minikube <none> <none> pod/prometheus-grafana-644d588c9c-45mr5 evicted
data-base-0 0/1 ContainerCreating <none> minikube <none> <no pod/firebird-exporter-6894b64cc7-z1v57 evicted
ne> node/minikube-m@2 drained
data-base-0 / Running 10.244.0.10 minikube
one> Mon 13 Apr - 17:23 Y origin Qmain 1% 1e

[ etendy JI

y = OpraHusaTtop
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YTo paeT 6M3Hecy u pa3spaboTymKkam

£ )

MeHblle py4YHOI PYTUHbI NpU
co3paHun1/obHOoBNEHUMN
WHCTaHCOB;

EAQvHbIV LWabnoH BMeCTo
300MnapKa CaMOMUCHBbIX

CKPUMTOB.

Onsa paspaboTymkoB

4 I

MogHaTue dev/stage 6as;

- J
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MNpepnckasyemoe oKpyXXeHue
AN TECTOB U MUTPaLNiA.
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Xopowunmn «pedepeHc» no
3anycky Firebird B
Kubernetes;
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OpraHusaTtop
KOHdepeHUUmn COoT
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OcHoBa gnsg éygywmx

Helm-4yapToB, onepaTopos,
MacTep-K/acCoB.
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[lanbHewWLlee pa3BUTUE

DB Security Monitoring

\

Vault + network policies + Alertmanager —
TLS Mexpgy cepBucamm yBeOoMIIeHNsA npu c6osax
1 aHOManNusXx
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Open Source

open source
initiative®

Helm chart + Kubernetes
Operator gnsa Firebird
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