Chap. 04

Replication and other controllers
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git clone https://qgithub.com/luksa/kubernetes-in-action.qit

cd kubernetes-in-action/Chapter04



https://github.com/luksa/kubernetes-in-action.git

Liveness probes

e HTTP GET probe
send HTTP GET request, wait for HTTP response
® TCP socket probe
open TCP connection
e Exec probe

execute an arbitary command and check exit code




apiVersion: vl

kind: pod
metadata:
name: kubia-liveness This is the image
spec: containing the
containers: (somewhat)
-l image: luksa/kubia-unhealthy broken app.
name: kubia
livenessProbe: A liveness probe that will
httpGet: perform an HTTP GET

path: /
Rorky 2064 ] The path to
request in the
The network port HTTP request
the probe should
connect to




pod’s describe

initialDelaySeconds : B2 B & 2 F) 2 R EITHE — REFBEF,
periodSeconds: BI{TEAIBV AR MR, EFEE10F), =/MFD,
timeoutSeconds : A ERFERE, BAFR1F), &/IMFD,
successThreshold:#& E XK %, &RAEEFRRBRIRE Y BEEE AL
, Bhaa 1;

o HR liveness AR 1, R/IMER 1,
o failureThreshold: EEFA XKL VDRI BFERE AKX, BELE 3, &x/ME

= 1;

o liveness ZEZFR TIFERL pod,
o readiness EIEET, FBTE pod REEFLIE,



$ kubectl describe po kubia-liveness
Name : kubia-liveness

Containers:

kubia:

Container ID: docker://480986f8

Image: luksa/kubia-unhealthy

Image ID: docker://sha256:2b208508

Port:

State: Running The container is

Started: Sun, 14 May 2017 11:41:40 +0200 cun@ndyrunMng

Last State: Terminated .

Reason: EYYor The p.revmus 5

Exit Code: 137 co.ntamertermmated

Started: Mon, 01 Jan 0001 00:00:00 +0000 WI.th ool ?rrorand

. exited with code 137.

Finished: Sun, 14 May 2017 11:41:38 +0200
Ready: True
Restart Count: 1 < The container
Liveness: http-get http://:8080/ delay=0s timeout=1s has been

period=10s #success=1 #failure=3 restarted once.
Events:
Killing container with id docker://95246981:pod "kubia-liveness ..."
container "kubia" is unhealthy, it will be killed and re-created.
6




Effective liveness probes

Specific URL(/health)
Keep porbes light(short)
implment retry loops

liveness Probs wrap-up




Replication Controllers

make sure that an exact number of pods always matches its label

Find pods
matching the
label selector

|

Compare
matched vs.
desired pod
count

selector.

Create additional Too few
pod(s) from
current template

Too many Delete the

excess pod(s)

Just enough




struct of ReplicationController

ReplicationController: kubia

Pod selector:
app=kubia

Replicas: 3

Pod template

A

A label selector, which determines what pods
are in the ReplicationController’s scope

A replica count, which specifies the desired

Pod<app: kub

= number of pods that should be running

A pod template, which is used when creating
new pod replicas




YAML definition of ReplicationController

apiVersion: vl

This manifest defines a
ReplicationController (RC)

| kind: ReplicationController

The name of this

metadata:
[ name: kubia |

spec:
replicas: 3
selector:

app: kubia ’

ReplicationController

The desired number

» of pod instances

The pod selector determining
what pods the RC is operating on

template:
metadata:
labels:
app: kubia
spec:
containers:
- name: kubia
image: luksa/kubia
ports:

- containerPort: 8080

The pod template
for creating new
pods

kubia-rc.yaml
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Creating new Pods

$ kubectl describe rc kubia

The actual vs. the

Name : kubia desired number of
Namespace: default pod instances
Selector: app=kubia
Labels: app=kubia Number of
Annotations: <none> pod instances
Replicas: 3 current / 3 desired per pod
Pods Status: 4 Running / 0 Waiting / 0 Succeeded / 0 Failed } status
Pod Template:

Labels: app=kubia

Containers:

$ kubectl get pods

NAME READY STATUS RESTARTS AGE
kubia-53thy akfak Terminating 0 3m
kubia-oini?2 0/1 ContainerCreating 0 2s
kubia-k0xz6 ihy /St Running 0 3m
kubia-g3vkg Running 0
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Before deletion After deletion

Delete kubia-53thy

app: kubia app: kubia ; app: kubia app: kubia
Pod: Pod: Pod:

kubia-k0xz6

kubia-q3vkg kubia-q3vkg * Y | kubia-k0xz6
=

app: kubia 2 app: kubia I

Pod: Pod:

kubia-53thy kubia-oini2 h

)
[ContainerCreating] [Terminating]
ReplicationController: kubia ReplicationController: kubia
Replicas: 3 Replicas: 3
Selector: app=kubia Selector: app=kubia

Figure 4.4 If a pod disappears, the ReplicationController sees too few pods and creates a new replacement pod.

The controller creates a new pod, dosen’t respond to the deletion itself, but the resulting state

— the inadequate number of pods( or the unfit of the number of pods) -




Relabelling

S kubect! label pod kubia-dmdck app=foo — overwrite

Initial state

After re-labelling

Re-label kubia-dmdck

app: kubia
type: special
Pod:

kubia-dmdck

Pod:
kubia-oini2

app: kubia
Pod:

kubia-k0xz6

ReplicationController: kubia

Replicas: 3
Selector: app=kubia

Figure 4.5 Removing a pod from the scope of a ReplicationController by changing its labels

= =

; app: kubia type: special
Pod: Pod:
kubia-oini2 ‘ kubia-dmdck
2 app: kubia I app: kubia
Pod: Pod:
kubia-2gneh kubia-k0xz6
[ContainerCreating]

ReplicationController: kubia

Replicas: 3
Selector: app=kubia
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Changing pods template

S kubectl edit rc kubia

Change Delete RC creates
template a pod new pod
Replication | Replicas: 3 Replication | Replicas: 3 Replication | Replicas: 3 Replication | Replicas: 3

Controller | Template: <> | | Controller | Template: (O | | Controller | Template: (O || Controller | Template: (O

O i O o
00 | 000  06% VOGO

C ) 1 ( D 1@ )
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Horizontally scaling pods

S kubectl scale rc kubia —replicas=10
S kubectl edit rc kubia

metadata:
spec: Change the number 3
replicas: 3 to number 10 in
selector: this line.
app: kubia
$ kubectl get rc
NAME DESIRED CURRENT READY AGE
kubia 10 10 4 21m
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Pod:
kubia-q3vkg

app:

Before the RC deletion

kubia

app: kubia
Pod:

kubia-k0xz6

app: kubia
Pod:

kubia-53thy

ReplicationController: kubia

Replicas: 3
Selector: app=kubia

Delete RC

=)

Deleting Replication controller

app: kubia
Pod:

kubia-q3vkg

After the RC deletion

app: kubia
Pod:

kubia-k0xz6

app: kubia
Pod:

kubia-53thy

kubectl| delete rc kubia -- cascade=false
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ReplicaSets

e [t ReplicationControllers & 5 % ] label selector 5% E
o —{@& key, Z1& value
m env=production & env=devel
o ETE label ¥ key, A& value
m env="
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ReplicaSets

apiversion: apps/vilbeta2

kind: ReplicaSet

metadata:
name: kubia

s spec.selector.matchlLabels

replicas: 3 IR ReplicationController ] selector —#x
selector:

kubia-replicaset.yaml

matchLabels:

app: kubia
template:

metadata:
labels:
A e E—) pod B4 template
spec:
containers:
- name: kubia

image: luksa/kubia 18




ReplicaSets

apiVersion: apps/vlbeta2
kind: ReplicaSet
metadata:

name: kubia .
spec: ® matchExpressions.operator

e = o In:label B value WAZBER¥E & I — 4%
selector: | NotIN: label B4 value WAZEIRIEE IR — K
matchExpressions: Exists: label B key —#x (A8 values)

O
- key: app o | 7 )
o DoesNotExist: label B4 key =~—#x (AR5 %€ values)

Values:

kubia-replicaset-matchexpressions.yaml

template:
metadata:
labels:
app: kubia

spec:
containers: pod B template

- name: kubia
image: luksa/kubia
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DaemonSets
E&1E node £ 4HZE—1E pod

Node 1 Node 2 Node 3 Node 4
=
Pod \94—-» Pod 7
| .
Repll:aSet DaemonSet
Replicas: 5 Exactly one replica
on each node
AR YeEE S @ node £ log, B node LAY monitor .




DaemonSets

A~{& ReplicaSet/ReplicaController, B] LL¥E F & % M@ replicas

o HMNEH node P cluster, DaemonSet A E 7£ Il HY node L E T
# pod

o HMEHFFAI node M A cluster, DaemonSet &£ A& node L3
I pod

IR A /MDME pod MIFR T, DaemonSet & EH 2 3 #H pod

21




DaemonSets

e DaemonSet TEE%7EFTH node L3I pod

o HNEIETFE FH L node, BI|FH nodeSelector ({# F label &fE)
Node 1 Node 2 Node 3 Node 4
{ disk: ssd I disk: ssd disk: ssd
Unschedulable
| Pod: I Pod: Fod;
ssd-monitor | Y ssd-monitor //_

DaemonSet:
sssd-monitor

Node selector:
disk=8sd

22




DaemonSets

apiversion: apps/vilbeta2

ssd-monitor-daemonset.yami

kind: DaemonSet
metadata:
name: ssd-monitor
spec:
selector:
matchLabels: iy
app: ssd-monitor *EI'J-E pOd E"] label
template:
metadata:
labels:
app: ssd-monitor
spec:

nodese lector : / 15 7€ BPME node
disk: ssd

containers:
- name: main
image: luksa/ssd-monitor
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DaemonSets

1. Kkubectl create -f ssd-monitor-daemonset.yaml
1.1. kubectl get ds # ds for DaemonSet
1.2. kubectl get po

2. kubectl label node minikube disk=ssd
2.1. kubectl get po

4 N 4

\ ) -

minikube

minikube

24




DaemonSets

e kubectl label node minikube disk=hdd --overwrite
e Kubectl get po

4 4
\ Z

minikube minikube




4 N

ReplicationController
ReplicaSet Job
DaemonSet

S / V.S, - /
continuous tasks completable tasks

K8s {R#F pod HIEST K8s {R#F pod HIEST

pod A& H{Z 1 EE = pod STEALIETFZ, TAE=ELE,

i N E TR ED
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J O b Pod A isn’t rescheduled,
because there is nothing
managing it.

Pod A (unmanaged)

Node 1 Pod B (managed by a ReplicaSet)

Pod C (managed by a Job)

I
Pod B2 (managed by a ReplicaSet)

Node 2

Pod C2 (managed by a Job)

Time

Node 1 fails Job C2 finishes 27




Job

apiversion:
kind: Job
metadata:
name: batch-job

batch/vi1

batch-job.yaml

spec:
template:
metadata: EEZBAME IS TE restartPolicy
labels: TEE% A Always, Job INEE(E FHE{EER E,
app: batch-job WhZBE% B onFailure BY Never
spec:
restartPolicy: OnFailure /

o Always: BREVE ERL
e onFailure: B{ELRZ 0 BIE, T ER]

- name: main
e Never: JKIZEAEE
image: luksa/batch-job S

containers:

28




Job

kubectl get jobs

., NAME DESIRED SUCCESSFUL AGE
All batch-job 1 0] 2s

NAME DESIRED SUCCESSFUL AGE
#® batch-job 1 il om

kubectl get po

B NAME READY STATUS RESTARTS AGE
batch-job-28qf4 1/1 Running © 4s
NAME READY STATUS RESTARTS AGE

batch-job-28qf4 Completed © 2m
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multi-completion-batch-job.yaml multi-completion-parallel-batch-job.yaml

apiVersion: batch/vl apiVersion: batch/vl
kind: Job kind: Job

metadata: metadata:

name: multi-completion-batch-job name: multi-completion-batch-job
spec: spec:

completions: 5 completions: 5

template: parallelism: 2

metadata: template:
labels: metadata:

. labels:
2|1l Lkkda i app: batch-job
spec:

. . spec:

restartPolicy: OnFailure restartPolicy: OnFailure
contalners: containers:

- name: mailn

! . - name: main
image: luksa/batch-job image: luksa/batch-job




CrondJob

- J - /

BT ITR, T H EE I EEETT,
MmEE EET #E54LL unix B9 cron
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C ro nJ O b B (% RERERESEZ > AIMETRGR—RIRAES » IRRE—BH
g‘jﬁ ( ) %EJ 5

=% () DIRZEREEREZE - AIINEEISE 3:00 « 6:00 £ 9:00 ={EBFRE24

e crontab -e # 4288 crontab P72 SRALEBE B 3,6,9 ©

s REX—EBEHER > AIINEESE HEA 8-12 mMARN 8 57 12
e crontab -l # Jll i crontab A () pivem > maRsmER 8.9,10,11,12 -
e crontab -r # fER crontab

syene= NARET ERSHEDMZ gfE n MEL WER > fIINETE
b F—REA */5 RARESHREIEN T —RNER » el UBM
0-59/5 °

(/n)

Reference:

https://blog.gtwang.org/linux/linux-crontab-cron-job-tutorial-and-examples/ 32



https://blog.gtwang.org/linux/linux-crontab-cron-job-tutorial-and-examples/

CronlJob

apiversion: batch/vibetal
kind: CronJob

cronjob.yaml

metadata:
name: batch-job-every-fifteen-minutes
spec:
schedule: "0,15,30,45 * * * *' | mEES S — /_E:EE/_E:/J\H#E(] Oﬁj\, 15&,\’ 30§j\’ 45&’\#;”?
jobTemplate:
spec:
template:
metadata:
labels:
app: periodic-batch-job e pod E"] template
spec:
restartPolicy: OnFailure
containers:
- name: main
image: luksa/batch-job 33




Q

&A

exit code & 128 + N, HIMER] 128 H EEEHGE&HE

Exit Code Number|Meaning Example

1 Catchall for general errors let "varl = 1/0"

2 Misuse of shell builtins (according to Bash documentation)|empty_function() {}
126 | Command invoked cannot execute /dev/null

127 ) "command not found" illegal_command

128 i Invalid argument to exit | exit 3.14159 |
128+n [Fatal error signal "n" IkiII -9 $PPID of scriptl
130 |Script terminated by Control-C |ci-c |
255% t Exit status out of range ‘ exit -1 ‘

Reference: https://tldp.orq/LDP/abs/html/exitcodes.html
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https://tldp.org/LDP/abs/html/exitcodes.html

Q&A

BE# liveness probe Z{Ril container KIRREBER A%, B HESER LUHER pod
RO 2
a. pod FIfEREE B Hcontainer@ BB RFIE, HAHH P —{Rontainer A RE R Z{Epod ERL
, L3285 R AT LS Bbod S & container I BRI, Bcontainerts A & R Hkssi5 AR
{Bpod A E
2. liveness probe 1§ RIBFI{RIE pod MIEBKRE, METGEA HTTP GET (KIRF R EEHIE, Bk
$HE M http status code, IPiBIE Exec BITRWHNEBXEHERATLISE, skBFHHEA
&L exit code BEIESEMA?
a. retumn0KREE, HMMXREEHER
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ReplicaSet Al LI FAMRTE R R/ label X E6 205 ?
Pod Selector

The .spec.selector field is a label selector. A ReplicationController manages all the pods with
labels that match the selector. It does not distinguish between pods that it created or deleted
and pods that another person or process created or deleted. This allows the
ReplicationController to be replaced without affecting the running pods.

ref: https.//kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/

2. 7E replica set and replica controller 1, ¥ pod & failed , BHRHE pod template EE EFTHY
pod , (BEXEFRRAAETFRM templateEEE 50 ?
a. BFZELFEREETHRE T, B—EH odEHNIRAFIEERASXTHRFZEEY, H8
BIRFA] LRI FT R A R BIETE

36


https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/

1. ReplicationControllers &3] pod 1B Z R pod, BEMHERRIBLEREBIRE pod ?
a. SEiKkEBnode MER, EEMIBRWEnode LAY pod, FEEEHEE node L AIIE— pod MBS

2.  yaml ERTEHERM apiVersion BEFEE api iR, #EF R group FEHIK api lEAZER 7 HHMERK

ALBBESFBEEN?
a. $ kubectl api-versions  # ®] FI#Y api

b. $ kubectl api-resources -o wide  # &1{& object Z{FEF#Y api
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#cronjob R EHETFBERE, BEE S BITHprocessI§?
cronjobi&F k%, BRI LI Acronig i

# Example of job definition:

#Boo--mmmmeem e minute (@ - 59)
- hour (@ - 23)
# | | Le---------- day of month (1 - 31)
2| | | .------- month (1 - 12) OR jan,feb,mar,apr ...
#| | | | .---- day of week (0 - 6) (Sunday=0 or 7)
L
R A A AR command to be executed
Il e e B [[ $(date "+\%Y") == 2020 ]] && commandl
[ I 1o s (e S (( $(date "+\%Y") ¥ 3 == 0 )) && command2
[ I 1o s (e S (( $(date "+\%Y") ¥ 3 == 1 )) && command3

stackoverflow.com/questions/7724316/how-can-i-specify-time-in-cron-considering-year
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https://stackoverflow.com/questions/7724316/how-can-i-specify-time-in-cron-considering-year

1. MRBERTHF—EIEFRBZR=HENT RUT—R. BEEEM?R JobER
Cronlob ?
a. Cronlob

2. CronJobA] ARHERFMIIT, BRI AR al LIATSE R E— B Bk ?
a. job/Cronlob $WITEFAE B R
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