Pod Set Operator
Challenge



Let’s Create a Simple Operator.



It’'s Called a “Pod Set”.



A Simple Controller that Manages Pods.

apiVersion: podset.redhat.com/vlalphal
kind: PodSet

metadata:
name: example
spec:
replicas: 3
status:
- podNames:
- \\ —_ - “Podl”
) 9 ~~..— “Pod2”
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A Pod Set Allows You to Scale Up/Down.

apiVersion: podset.redhat.com/vlalphal
kind: PodSet
metadata:
name: example
namespace: default
spec: 1
replicas:
status:
N podNames:
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Pod Set Requirements

®@ Spec: replicas

®@ Status: podNames

Always Run
operator-sdk generate k8s
after modifying * types.go.



Hints Before You Begin

e Identify Primary and Secondary Resources.
o These will determine what you Watch.

e Use OwnerRefs.
O controllerutil.SetControllerReference to set OwnerRefs on all pods!

e Use Labels to manage the relationship between Primary and
Secondary Resources.
O Use labels.SelectorFromSet 10 assist in converting an
existing map of labels to selectors.



Pod Set Solution



Easy Stuff First.



operator—-sdk new podset-operator

v

g build
M cmd
M deploy
M pkg
Ml vendor

v v v v v

Ml version

& .gitignore
[\ Gopkg.lock
[\ Gopkg.toml




operator-sdk add api \
—-—api-version=app.example.com/vlalphal \ —--kind=PodSet

4 wul pkg
4 g apis
4 gl podset
4 ga vialphat
doc.go
podset_types.go

register.go

zz_generated.deepco...

(&= e e Hew e

B addtoscheme_podset_v1...
B apis.go




Modify Spec/Status in podset types.go
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// PodSetSpec defines the desired state of PodSet

type PodSetSpec struct {
// INSERT ADDITIONAL SPEC FIELDS - desired state of cluster
// Important: Run "operator-sdk generate k8s" to regenerate code after modifying this file
Replicas int32 “json:"replicas'"’

// PodSetStatus defines the observed state of PodSet

type PodSetStatus struct {
// INSERT ADDITIONAL STATUS FIELD - define observed state of cluster
// Important: Run "operator-sdk generate k8s" to regenerate code after modifying this file
PodNames []lstring "“json:"podNames""

operator-sdk generate k8s




operator-sdk add controller \
——api-version=app.example.com/vlalphal --kind=PodSet

4 wul pkg
> Ml apis
4 @ controller
4 gal podset
B podset_controller.go U
B add_podset.go

B controller.go




ldentify our Primary and Secondary
Resources to Watch.



The Core Component of the Controller
is the Watch function.

1

Watch func(src source.Source, eventhandler
handler.EventHandler, predicates ...predicate.Predicate)

error 2 3




The Core Component of the Controller
. is the Watch function.

Watch func(src source.Source, eventhandler
handler.EventHandler, predicates ...predicate.Predicate)
error 2 3

1 | Source of events ("sigs.k8s.io/controller-runtime/pkg/source" )
One Kind: Your Custom GVK, Pods, Deployments, Routes, etc)
One Channel: Trigger reconcile based on something outside the cluster.

EventHandler ("sigs.k8s.io/controller-runtime/pkg/handler ")
3 Types: EnqueueRequestForObject, EnqueueRequestForOwner, EnqueueRequestsFromMapFunc

g | Predicate: ("sigs.k8s.io/controller-runtime/pkg/predicate" )
Filter events before enqueueing keys: i.e. Only enqueue Delete Events.
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// add adds a new Controller to mgr with r as the reconcile.Reconciler
func add(mgr manager.Manager, r reconcile.Reconciler) error {

// Create a new controller

c, err := controller.New("podset-controller", mgr, controller.Options{Reconciler: r})
if err !'= nil {

return err
}

// Watch for changes to primary resource PodSet
err = c.Watch(&source.Kind{Type: &podsetvlalphal.PodSet{}}, &handler.EnqueueRequestForObject{})
i GFF U= matl o

return err

// TODO(user): Modify this to be the types you create that are owned by the primary resource
// Watch for changes to secondary resource Pods and requeue the owner PodSet
err = c.Watch(&source.Kind{Type: &corevl.Pod{}}, &handler.EnqueueRequestForOwner{
IsController: true,
OwnerType: &podsetvlalphal.PodSet{},
})
i @FF U= matl
return err

return nil




Let’s Visualize the Watch.



c.Watch(PodSet)
Kube-API PodSetOperator
c.Watch(Pods, OwnerType: PodSet)

Kind: PodSet EnqueueRequestforObject
Name: example

Replicas: 3 Handler

ownerRef: example

if int32(len(podList.Items)) <
cr.Spec.replicas {...

r.Client.Create Pod with

OwnerRefs

SUCCESS, if err {

return reconcile.Result{}, err




Create a Function for the
Creation of the Pod.



func newPodForCR

128 // newPodForCR returns a busybox pod with the same name/namespace as the cr
129 func newPodForCR(cr *podsetvlalphal.PodSet) *corevl.Pod {
130 labels := map[stringlstring{

131 "app": cr.Name,

132 b

133 return &corevl.Pod{

134 | i B

135 \ENIEH cr.Name + "-pod",

136 INGIHIC S e e e peeey

137 Labels: labels,

138 }

139 Spec: corevl.PodSpec{

140 Containers: []lcorevl.Container{

141 {

142 Name: "busybox",

143 Image: "busybox",

144 Command: []string{"sleep", "3600"},
145 H

146 }

147 T

148 }

149 }




GenerateName
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return reconcile.Result{}, err

¥ ) type ObjectMeta struct {
SR PR Name string “json:"name,omitempty" protobuf:"bytes,1,opt,
Nnamo-—-
GenerateName string “json:"generateName,omitempty" pruce.

HTANEECOOEERE = ReC Ut uf:"bytes,2,opt,name=generateName""

Namespace string “json:'"namespace,omitempty" protohu<
tes, 3, opcyram - .
[REROLER justunnoyait: SelfLink string “json:"selfLink,omitempty" protobuf:"byte
swPodForCR(cr xappvla 5,4, 0pt, name=selfLink""
els := maplstringlst UID types.UID “json:"uid,omitempty" protobuf:"bytes,5,o0p
“app“? cEBeies t,name=uid, casttype=k8s.io/kubernetes/pkg/types.UID""
AU ResourceVersion string “json:"resourceVersion,omitempty"

protobuf:"bytes,6,opt,name=resourceVersion"’

‘urn &corevl.Pod{ Generation int64 ‘ison:"aeneration.omitemntv'" nrotobuf:"v
ObjectMeta: metavl.ObjectMeta{

Namd: cr.Name + "-pod",
Namespace: cr.Namespace,
Labels: labels,

example-podset-podc6xl]




Watch Out for Hot Loops!

VAME T Reay

STATUS ~ RESTARTS  AGE
example-appservice-podxvnk9  0/1 Pending @ 0s
example-appservice-podxvnk9  @/1 Pending @ 0s
example-appservice-podxvnkd /1 ContainerCreating 0

{"level"sinfo" "ts"+ 1545230412, 995478, "Logger"s" s troller.go:86","msg": "Reconciling AppService","Request.Namespace":"myproject","Request.Name":"example-app: EXample'appsef'V':lce'pOdthfZ 0/1 Pendimg 0 05
5\]}4{3:5;' +"info","ts"s 1545230412 995478, " logger": "controller_appservice","caller":"appservice/appservice_controller.go:86", "nsg": : i ' “ ' ‘ example-appserv1ce-podtznfz o/1 Pendu:ng ) . 0s
{"level":"info", "ts":1545230412, 995521, " logger":"controller_appservice","caller":"appservice/appservice_controller.go:114","nsg":"Creating a new Pod","Request.Namespace": "myproject","Request.Name":"exanple-appser: axample-appservice-podtznfz o1 Contalner(reatlng )
Eﬁté;:‘i”:ﬁizggﬁ,"ts":1;2;;%;;};:;;%égiwfol;ger“ "controller_appservice","caller":"appservice/appservice_controller.go:86","msg":"Reconciling AppService","Request.Namespace”: "myproject","Request.Name":"example-app: example-appser‘vice-podr’wlnw 0/1 Pending 0 05
?{{25:{":"mfo","ts":1545230413.827213,"lagger" “controller_appservice","caller":"appservice/appservice_controller.go:114","msg":"Creating a new Pod","Request.Namespace":"myproject","Request.Name":"example-appser' example-appservice-podr'wlnw 0/1 Pending 0 . 3
Eﬁ‘ié::?ggwiz(;zﬁ?ﬁts":1;%;%;;;;:;:ggigfwigaagz":"contmller_appsemce","caller":"appserv1ce/aupserv1ce_contmller.qo:aﬁ","msg":"Recunciung AppService","Request.Namespace":"myproject", "Request.Name" :"example-app: gxqmple.appserv-i_ce_podrw]_nw 0/1 (ontqiner(reatmg 0
més:{' +"info","ts" 11545230413, 061065, " Logger":"controller_appservice","caller": "appservice/appservice_controller.go:114","msg":"Creating a new Pod","Request.Namespace":"myproject","Request.Name":"example-appser' example-appserv?ce-podwlZzG 0/1 Pend}ng g gS
Eﬁlév:?g Hi:?;‘eaﬁts" 1;’2;%;:;3’;gggflgam%g;g" +"controller_appservice","caller": "appservice/appservice_controller.go:86","msg":"Reconciling AppService","Request.Namespace": "myproject","Request.Name":"example-app EXGmple'GPPSEFV}CG-POdWIZZG 0/1 Peﬂdlf}g . S
el 1 i i oo EXaMple-appservice-podwl2z6  0/1 ContainerCreating 0
("‘L’e:el" :"info" "t'si":'lSASZmlz E93708 "lquﬁr" :"controller_appservice","caller":"appservice/appservice_controller.go:114","msg":"Creating a new Pod","Request.Namespace":"myproject","Request.Name":"example-appser Examp’[e_appservice_podhp87v 0/1 Pend-'mg 0 05
EELev;‘EE Ni:"fe;p?cts 154;;%;;;3 lqggzgawioggez“ :"controller_appservice","caller":"appservice/appservice_controller.go:86", "msg": "Reconciling AppService","Request.Namespace”: "myproject","Request.Name":"example-app examp],e-appser'vice-podhr‘S?v o1 Pending 0 0s
?{{:52{":"infa","ts":1545230413.116273,"Logqer" “controller_appservice","caller":"appservice/appservice_controller.go:114","nsg":"Creating a new Pod","Request.Namespace":"myproject","Request.Name":"example-appser' example-appservice-podhhbdZ 0/1 Pending 0 05
zflié::?e;Eizgzg?ﬁts"lzlmgg%;i{;f;;gg;l{?'n}%;;;z":"contmller_appservue","caller":"appserv1ce/aupserv1ce_cuntrcller.go:Bﬁ","msg":"Reconung AppService", "Request.Namespace”: "myproject", "Request.Name": "example-app example-appser'vice-podhhbdZ Yl Pending ) s
?{{ES:{":“mfo","(s":1545230413.139103,"Loqger":"contralLer_appservice","caller":"appservice/appservi(e_contmller.go:114","msg":"crea(ing a new Pod","Request.Namespace": "myproject", "Request.Name": "example-appser example-appservice-podffj1q 0/1 Pend?ng 0 0s
Eﬁté;:‘ig Ni:?;‘eaﬁ lzggg%;flh’;:ggagiw?‘og;;?' "controller_appservice","caller":"appservice/appservice_controller.go:86","msq":"Reconciling AppService","Request.Namespace":"myproject","Request.Name":"example-app Examp]_e-appserv-i_ce_podffj]:q 0/1 Pend-!.ng 0 05
EX{QS:{":"mfo"," "'11545230413. 166225, "Logger": "controller_appservice","caller":"appservice/appservice_controller.go:114","msg":"Creating a new Pod","Request.Namespace":"myproject","Request.Name": "example-appser example-appserv?ce-pod&?;!? 0/1 Pend}ng 0 0s
zelevz? gggg;;;;:;gggégfwi‘g;;:n}'“:"controller_appservlce","caller pservice/appservice_controller.go:86"," econciling AppService","Request.Namespace":"myproject", "Request.Name": "exanple-app Edeple-GPPSGFV}CG-POdM7J7 0/1 Pendlrjg 2 . gs
rv1ce"}l "info","ts" 4 thadl ice","caller":"appservice/appservice_controller.go:114","msg":"Creating a new Pod","Request.Namespace": "myproject","Request.Name":"example-appser' example-appser'v1.ce-podhr'87v 0/1 Contglner‘(r’eatlng
ﬁlifﬁsél,f&;%?psc“ ’33?5?5?%323235§amé°“*§ Fhit B i " i . o Ving opServicst saestumespocs Fayproecth Request omeh esample 0o example-appservice-podedvdd  0/1 Pend}ng 0 0s
S}xs;“:"mfo“,"ts":1545230413.230869,"Logqer":"contmller_appsemce","caller": jppsemce/appservue controller.go:86 ,Ilmiq "Riccncl ing App! e;vd"euke u:St N;mes a:e" m . ";equest — example-qppserv?ce-podsdvgd 0/1 Pend}ng 0 05
icést;Odﬁg;‘gspaz: 1;3332?23’Zﬁgzgsiaméggger :"controller_appservice","caller":"appservice/appservice_controller.go: llldl, msgl Creating a new Pof ; “q P "l:/lp - N - example-appserV}ce-podXKZSq o/1 Pend}ng 0 0s
{"level":"info","ts":1545230413. 265506, " Logger":"controller_appservice","caller": "appservice/appservice_controller.go:86","nsg":"Reconciling AppService","Request.Namespace":"myproject","Request.Nane":"example-app axample-appserv1ce-podxszq /1 Pendlng ) 0s
e example-appservice-podx8zt5 /1 Pending @ 0s
example-appservice-podx8zt5  0/1 Pending @ 0s
example-appservice-podzhjlé  0/1 Pending @ 0s
example-appservice-podzhjl4 /1 Pending @ 0s
example-aooservice-bod8axbw /1 Pendina @ 0s
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Listing Pods with List Options

// List all pods owned by this PodSet instance
podList := &corevl.PodList{}
lbs := map[stringlstring{
“app": podSet.Name,
"version": "v0.1",
¥
labelSelector := labels.SelectorFromSet(1lbs)
listOps := &client.ListOptions{Namespace: podSet.Namespace, LabelSelector: labelSelector}
if err = r.client.List(context.TODO(), listOps, podList); err !'= nil {
return reconcile.Result{}, err




Be Careful When Listing Pods...

Some May Be in Terminating Status..

example-appservice-pod @/1 Terminating 0 Im



Only Count Pods that are “Available”

115 // Count the pods that are pending or running as available

116 var available []lcorevl.Pod

117 for _, pod := range podList.Items {

118 if pod.ObjectMeta.DeletionTimestamp !'= nil {

119 continue

120 by

121 if pod.Status.Phase == corevl.PodRunning || pod.Status.Phase == corevl.PodPending {
122 available = append(available, pod)

123 s

124 b

125 numAvailable := int32(len(available))

126 availableNames := []string{}

127 for _, pod := range available {

128 availableNames = append(availableNames, pod.0ObjectMeta.Name)
129 b




