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HE > SRAZIHrKubernetes > MEF(lE
22 | E'EEZSS: Job5Cronlob

2018-10-12 k%=

22 | EFIE& WS Job5SCronlob
BREA: BKE  19'30" | 8.94M

I7F, BERKE. SKENMESENETZ: EBEMEZKISSZ Job 5 Cronlob,

ERENUEXES, BIREMS =T Deployment, StatefulSet, LAK DaemonSet X
MeHERES. (FERERIE(INHEEZEE?

LR L, ENEERARINSR, #E "ELill5S" |, Bl: Long Running Task (KfRMk) . EE
gn, FRAEREZFIETEAR Nginx, Tomcat, LR MySQL #F%, XENA—BIETEX, R
JFHESEEL, ENESRHES—ERFHE Running IR7E,

B, B—XEUERRNHBXEFNEY, XHME "B&WS" & WE Batch Job (it&L
%) . XS EITETAEMEREL T, MINRIFKSAR Deployment SREIEX
FRE, Ma&I Pod SEITEERGIEH, A/G# Deployment Controller RETHIES;
& "RohEHT XEFRAETIRE, ELMAKET,
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FrLA, BfE Borg IIB®, Google FiE&XHMEWHITT 53408, #2H7T LRS (Long
Running Service) #1 Batch Jobs BRI, XEIHIT "oaIEE" M "BESRAE" .

AiF, £ 2015 & Borg 16 XNINIA AR R, Kubernetes INHHASIFXT Batch Job BIE
B, BRI VvI4AWAZE, tXAFERTHT —NEREAELIESH APl N5, SHEFH

2: Job,

Job API SSSRIVEMAFEEIR, BREFEMIF, WFFxR:

apiVersion: batch/v1 R
kind: Job
metadata:
name: pi
spec:
template:
spec:
containers:
- name: pi

image: resouer/ubuntu-bc
command: ["sh", "-c", "echo 'scale=10000; 4*a(1)' | bc -1 "]
restartPolicy: Never
backoffLimit: 4

LR, #B{E(RYT Kubernetes By APl SWSREEAHBEET. HiIXA Job By YAML X&E, R85
E—RMSEE— "BAAN" : Pod #&iR, Bl spec.template kg,

XA Pod 18k, FEX T— Ubuntu 52598 E (EMiR, E—1%%E7T bc s
Ubuntu %) , BIsTHERZE:

E WL
echo "scale=10000; 4*a(1)" | bc -1 B S

Hep, bc @< Linux R "THHE=R" | -1 Fox, RINERERWERERE, ma(l), WA

FR# PR arctangent BR%Y, ItH atan(1), XEATEIE?

hEEMREIREA]: tan(n/4) = 1. FRLA, 4*atan (1) IEWFHEn, tBHEE 3.1415926...,
|t NREARRABXMIRBAGELD, HEEEREREARIER,

AL, XESHE—MIENERNSES. Ml scale=10000, HiEE T HHAYNRERIEL
2 10000, 7EFANENLE, XMTEXRRHBE 155 54 7,

B2, REMZHEEARINZE, Job MRARERIFREN—1 spec.selector SKImAZEZH|HRLE
Pod. BARE, HSLESHEE
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WE, BAIHMALAEIEIXAS Job T

SR e
$ kubectl create -f job.yaml =
EpIntlEfE, BIIKEFE—TIXA Job X%, NTFFR:
B 2 A
$ kubectl describe jobs/pi = t
Name: pi
Namespace: default
Selector: controller-uid=c2db599a-2c9d-11e6-b324-0209dc45a495
Labels: controller-uid=c2db599a-2c9d-11e6-b324-0209dc45a495
job-name=pi
Annotations: <none>
Parallelism: 1
Completions: 1
Pods Statuses: @ Running / 1 Succeeded / @ Failed
Pod Template:
Labels: controller-uid=c2db599a-2c9d-11e6-b324-0209dc45a495
job-name=pi
Containers:
Volumes: <none>
Events:
FirstSeen LastSeen Count From SubobjectPath Type Reason
Im Im 1 {job-controller } Normal SuccessfulCreal

»

BLAES, X1 Job 3gECIEE, B Pod &k, #BEz1I0LET—1 controller-uid=< —
NHEHZRTE > IXEERY Label, XA Job S&ARS, N#ERINN_LETIXA Label 3FRAY
Selector, M {RIET Job SEFETERY Pod ZBIRIPLEZX A,

g Job Controller ZFrLAE(FERIXFER © UID BY Label, FiE2A 7T EEARE Job Xﬁ%ﬁﬁmﬂ
1 Pod R4EES, BEIEMNE, XMBEIERA Label ISAPRRHAKRF, FFAARKE
#2l Deployment A RHES: L.,

ETRER, BAITLLERNXA Job 8J#A Pod AT Running K7, XEKRECIEEITE Pi Y
E.

B 2 A
$ kubectl get pods = v
NAME READY STATUS RESTARTS AGE

pi-rqg5rl 1/1 Running © 10s
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M/l EITELER, X4 Pod Hi&iH N Completed IR7:

SR e
$ kubectl get pods 2

NAME READY STATUS RESTARTS AGE

pi-rq5rl 0/1 Completed © 4m

XEEFKIFERE Pod RIRFENX restartPolicy=Never B/REHE: BZitEH Pod JKimEBAR
ZWER, BUEIsBEmMTE—E.

E3L |, restartPolicy 7t Job MWHRERIFHIZRE/ Never #1 OnFailure; MfE
Deployment X5REE, restartPolicy MR BFHIRE S Always,

AT, FA1ES kubectl logs EE— XA Pod EE, MalLAERITEERIN Pi BEZHE
FIEN T Hsk:

Eh & #i]/the
$ kubectl logs pi-rqsrl 81 & i

3.141592653589793238462643383279. ..

iR, R—EREEIXEFE—MAE, WRXNTELFWRN T EEAT?

tban, FAEXAMIIFHENT restartPolicy=Never, BRABEZAFI WIS Job Controller
ME A= BIE—F Pod, WITRF7R:

$ kubectl get pods SR
NAME READY STATUS RESTARTS AGE
pi-55h89 0/1 ContainerCreating © 2s
pi-tgbcz 0/1 Error 0 5s

JLUEE, XEHERABERT Pod #EIZHE,

R, XNEHNEERETRHITIE. FILA, BAIFE Job XI5AY spec.backoffLimit FE&
BENTELRE 4 (AP, backoffLimit=4) , MXPMFERRIZGAER 6.

E=EETIEMRE, Job Controller EEFeliE Pod MNEfEE2FSHUIEIMNAY, BI TF—REFHEI7E Pod
BEES D BIAETE 10s. 20s. 40s ...J5.

MaISRIRENXAY restartPolicy=0OnFailure, HIABZ/EWLMSS, Job Controller fiAaE=
IXEIEEFH Pod, (B, EEFEIRER Pod BRISEE, XBIEFXIR 1 restartPolicy
2N (REATLMEANEBRER—TEE 15 BXE (RANET Pod X5 (Z) : (EAEHH)
FHIEXRS) .

https://time.geekbang.org/column/article/41607 4/14


https://time.geekbang.org/column/article/40466

2018/10/12 B R] | SR HTKubernetes
IRIFMAR, Z— Job BY Pod iz1748RK G, BS#HA Completed A%, B2, WMRXA Pod
EAEMRE—BEASERE?

£ Job B9 API 3t5:E, B— spec.activeDeadlineSeconds FERAILIS BRIIEITATE, Lt
an:

RIS

spec:
backoffLimit: 5

activeDeadlineSeconds: 100
—HBiE{7#EE T 100 s, X4 Job B9FFE Pod #&#RlE, HE, {ReJLAE Pod APIRSEEZ
K IFHEEZ reason: DeadlineExceeded,

LIE, Bi2—" Job API MREEZERIBSHIARET . TI, BLlSZALABARS Batch
Job, HARRRENEATATLALL "Batch” , BFRFHTHAREIZTT.

BT, BEiARE—T)ob Controller 3FH/T/E A%,
£ Job Xgeh, fASRFHTEFRNSHAER:
1. spec.parallelism, BENXAIZE— Job AR EHEZHLUSNEZ D Pod BERNETT;
2. spec.completions, BENXHIZ Job ZDEFERAY Pod 18, B Job RIES/INEREL.
XANSEHITERE RIS, FTURES T — M RE B R,

WE, HEZRITE Pi{ER Job B, iFINXANSE:

apiVersion: batch/v1l S
kind: Job
metadata:
name: pi
spec:

parallelism: 2
completions: 4
template:
spec:
containers:
- name: pi
image: resouer/ubuntu-bc
command: ["sh", "-c", "echo 'scale=5000; 4*a(1)' | bc -1 "]
restartPolicy: Never
backoffLimit: 4

X, BATRIERE 7IXN Job RARIFTHRE 2, ME/\HITTHELR 4.
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BTR, FAIREEXA Job KR!

E AChY
$ kubectl create -f job.yaml SR

AJLUEE], X4 Job HLth4EP TR MAZSTER, BP DESIRED #1 SUCCESSFUL, #0RF7R:

ERchillawiE
$ kubectl get job = AR
NAME DESIRED SUCCESSFUL AGE
pi 4 0 3s
Hrh, DESIRED BB, 1ER completions EXHIER/INTTREL.
ia, HIAILIER, XA Job B TN HITIEITHY Pod KitE Pi:
ERchillawiE
$ kubectl get pods SR
NAME READY STATUS RESTARTS AGE
pi-5mt88 1/1 Running © 6s
pi-gmcq5 1/1 Running © 6s

mE 40 s [, XA Pod HH4A=ITE

XEEATTLIEER], 858 Pod STakItEHAN Completed IRESES, HiaBE—1#HY Pod
WEmIeIEHR, FEPEM Pending JRZESHANE ContainerCreating JAZ:

$ kubectl get pods SR
NAME READY STATUS RESTARTS AGE

pi-gmcq5 0/1 Completed © 40s

pi-84ww8 0/1 Pending © 0s

pi-5mt88 0/1 Completed © 41s

pi-62rbt 0/1 Pending © 0s

$ kubectl get pods

NAME READY STATUS RESTARTS AGE
pi-gmcg5 0/1 Completed © 40s
pi-84ww8 0/1 ContainerCreating © 0s
pi-5mt88 0/1 Completed © 41s
pi-62rbt /1 ContainerCreating © 0s

£5E, Job Controller EURBIEHFRAIANFITHY Pod tBH AT Running JAZ:

B 2 A
$ kubectl get pods = t
NAME READY STATUS RESTARTS AGE

pi-5mt88 0/1 Completed © 54s

https://time.geekbang.org/column/article/41607

6/14



2018/10/12 B R] | SR HTKubernetes

pi-62rbt 1/1 Running 0 13s
pi-84ww8 1/1 Running 0 14s
pi-gmcqg5 0/1 Completed © 54s

B2, [EEAEIGXFAA Pod B3R THE, #AT Completed IR,

XS, ETFFrERT Pod IELRINEE, X4 Job BEiIT T, FLMFEERIER
SUCCESSFUL FEGRIETERL T 4:

$ kubectl get pods AL
NAME READY STATUS RESTARTS AGE

pi-5mt88 0/1 Completed © 5m

pi-62rbt 0/1 Completed © 4m

pi-84ww8 0/1 Completed © 4m

pi-gmcq5 0/1 Completed © 5m

$ kubectl get job
NAME DESIRED SUCCESSFUL AGE
pi 4 4 5m

@i _EiA Job B9 DESIRED 1 SUCCESSFUL FERRIXR, BAIFirI LRSS IR ob
Controller WT{ERIET .

B5%, Job Controller 1=#Ig9%d5%R, BiEHME Pod,

EUR, Job Controller fE3=HI{E3A+iEH THIEIE (Reconcile) #B{F, EMRIBELFRAE Running
K& Pod BIEB. BEMINEEHAY Pod BIZIE, LAK parallelism, completions S#49(E3t
EITEHEXNEHIER, MiZeIEEesEMIBRRY Pod 318, ARITEA Kubernetes APl SEHITIX

MEE.

LAEIEE Pod A5, £ EEITE Pi EANXMIFH, = Job —FHABIFEHERS, SLFRTF
Running IX7SAY Pod 20H =0, E&LRINIEHAY Pod #18 =0, MAFENXAY completions,
T ERZLAPFER Pod £1H =4.

FRLA, FEXNNTZ, FECIEM Pod #18 = REFER Pod #18 - LFR7E Running K7
Pod #18 - 24 INELAY Pod #18 = 4 - 0 - 0= 4, tBFtELBE, Job Controller EEQIiE 4
D Pod RYIEXNA—EURTE,

a8, FIINEXTIXA Job By parallelism=2, tFiRik, FIWETEXHLELIEN Pod
DNABEET 2 1, FrLA, Job Controller &XRIERIITEERM—MEIE, BIEfFHIHEES!
$2£H Pod 2 EMNIZE: 21

XBHE, Job Controller FiaF & itbE kube-apiserver &N EliE Pod AUIEK,
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U, WNREXRVFEFEEAE, Job Controller KINSLFRAE Running (AZ&HY Pod 248, tb
parallelism XX, BPAEHMESMER—L Pod, FERERZE.

¢r EFA, Job Controller SEFR_E32H T, EIHITHFHTE, DRBHEETMIMESEUXI
NEESH. MELhMERR, (REERBIEVAYSYE, REFTE (parallelism) FES
# (completions) HISIEEYE,

BTk, BRBEMESZE=MEAN. (£A Job MRAITTE.
F—TRZ, DERERERAEL: JMEIETERE +Job &k,

XFEAMFERIEZE: 18 Job B9 YAML MHEN A— &R |, ABRA— NI IEES
XL iR SRERK Job, XY, Job AIEN AN RN

B 2 HlfLh
apiVersion: batch/vl B S HAS
kind: Job
metadata:

name: process-item-$ITEM
labels:
jobgroup: jobexample
spec:
template:
metadata:
name: jobexample
labels:
jobgroup: jobexample
spec:
containers:
- name: ¢
image: busybox
command: ["sh", "-c", "echo Processing item $ITEM && sleep 5"]

restartPolicy: Never

ol LAEEI, FEAIEXA Job B9 YAML B, EXT $ITEM X8 "T8" .
ATLA, fEiHlXFR Job B, FAMREEEEW TINSHEEA:
1. Bz Job B, s SITEM XHRIZEE,;

2. FrERBETFRE—MEIRAY Job, #BE—1 jobgroup: jobexample i7&, BHERIHIX—H
Job {FRIXE— MERAHRR,

MEISE—RIFEREE. i, (RETLIEEXE— shell 1 $ITEM it

$ mkdir ./jobs SR e
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$ for i in apple banana cherry
do

cat job-tmpl.yaml | sed "s/\$ITEM/$i/" > ./jobs/job-$i.yaml
done

XEE, —HEBTE—MERIAE Job B9 yaml Fi&ERK T . EFE, (FHTLUEST—a
kubectl create I§$IJFEIXLL Job T

E >
$ kubectl create -f ./jobs & =AY

$ kubectl get pods -1 jobgroup=jobexample

NAME READY STATUS RESTARTS AGE
process-item-apple-kixwv 0/1 Completed (4] 4m
process-item-banana-wrsf7 0/1 Completed © 4am
process-item-cherry-dnfu9 90/1 Completed (4] 4m

XMELBRERRRE B , (BEPE Kubernetes 1t XEBERA Job BI—MRTBEHVED,

RREERE: ASHAFPEEEEE Batch Job JIAHE, #HELET—EBCHAR, TEM
REEMEERTIIE, XBHE, Kubernetes IIEXIXLEFEFRGEEMERN, #HE Job XA
APl X8R, FRLA, IRRFERE—MIINEPIE (FETRHIIXER for 183F) KEIEXLE Job
RpA],

XMMEIVRERIAINA, BRE TensorFlow #1XAY KubeFlow IiH.,

FEZEMR, mXFETEA Job %05, completions ] parallelism XFINFERERNIZ{E
FIEGAE 1, MARIZEBEAIEITIEE. MiEl Pod BFTIEE], NiZST2ZHINBTIESH
7218 (Ekan, KubeFlow) ,

BMAL REREEESEHBRIFT Job,

AR, HRRXOREEEHEIEEMNE (spec.completions) MEFSAINRY., ZEFHIT
REFITERSD, AR,

tban, FHIXMTE PiENGIF, MEXE—HIN, HEEEESHE
(completions=4) HNFZR. BRI parallelism (B2 2; 8&, {RAILITRAETE
parallelism, E#EERABGARSFHITE (B1: 1) .

ok, {RERTLMER—NTEBAG) (Work Queue) HHTHESR DA, XAT, Job B9 YAML 3244
ENUTAR:

B & i
apiVersion: batch/v1 8 E i
kind: Job
metadata:
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name: job-wqg-1
spec:
completions: 8
parallelism: 2
template:
metadata:
name: job-wq-1
spec:
containers:
- name: ¢
image: myrepo/job-wqg-1
env:
- name: BROKER_URL
value: amgp://guest:guest@rabbitmqg-service:5672
- name: QUEUE
value: jobl

restartPolicy: OnFailure

BATILAER, ERY completions RIER: 8, XEMRERISHELENISHER 8 1.
BERiR, SHEE 8 MEBSEWE—MALIEAIIE ({RETLUEIT—MMNBIMERAENER
&, KERES) .

XA, FIEEFRITIEAFIRIR—MNEI1THE Kubernetes B RabbitMQ, FrLA, 3
1FETE Pod &IREE X BROKER URL, RIE/UiHZEE.

FRLL, —B{RA kubectl create g2 71X Job, EFLLIHEERN 2 95X, &/ Pod —
{H, BIEEE 8 4 Pod, B/ Pod #<ZiE#E BROKER URL, M RabbitMQ EiZEVES, Ae
ZEHITLE, XA Pod BRUHITIZEE, FIJTUUBXE—RPRIERERR:

E Cfil
/* job-wq-1 HIPHACRS */ 8 E

queue := newQueue($BROKER_URL, $QUEUE)
task := queue.Pop()
process(task)

exit

AJLIEER, 81 Pod AFEHISEREEEHR, 3E5emk, RERHEIA. MIFARR, &
RARLRE—HE 8 MIBESENHERE, REXNTBIRAZR, HHIANEA Job &5
BT . FLAR, IXFRRE, MNAIHE ESEEHERE" E.

F=MAE, EERERN—IMAE: IBEHTE (parallelism) , (ERKEREER
completions AYE.

LERT, RHMBE CBINE, RREMHARMREEFT Pod, (+ARHE Job ZEHITFRMK. EX
MERT, ESHIBEERNN, FLURMXBEE— TR IRASRES oA, EFEEBH
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Wr TVERABIE R NS (B): BN I{EBLE4ET) .
X%, Job UENXER LT, RFIRFABFEEN completions BIETME:

LM

apiVersion: batch/v1
kind: Job
metadata:
name: job-wqg-2
spec:
parallelism: 2
template:
metadata:
name: job-wq-2
spec:
containers:
- name: ¢
image: gcr.io/myproject/job-wqg-2
env:
- name: BROKER_URL
value: amgp://guest:guest@rabbitmg-service:5672
- name: QUEUE
value: job2

restartPolicy: OnFailure

MXIAZAY Pod FIBIESTHMER—L, FETLIRIXE—RRIpIDREIA

g Wi
/* job-wq-2 HIPFICAD */ B =il

for !queue.IsEmpty($BROKER_URL, $QUEUE) {
task := queue.Pop()

process(task)

}
print("Queue empty, exiting")

exit

AT ESHENSEARERE, FAE— Pod X/REEEAE, HSHARMRRILURE, tban,
ERXNMIF, FEELL "AFIAZ" |, (FAMESEERARIRS. TR, XMAE, XN
R "ESRPEAERE" 1%E.

Y, EEFRRINAT, (REECENFHEESIERESER. i, ES=mEEmE. M
55 Pod ZAIRARERFNEFNEEE.

ATLL, ESRXENEF, HHABREI Job BIAIETY. FA, HEXLRZRE, BEATRHA
F—MEERECEERL, BA, XEESS Pod ZIENXAMAIPA "B |, EER

2 "BRENAT  (Hn, ESREA / BERESANEIEESE) . mXTERT, HERE
EERAIAERY Operator, L Job 33&R—ifS, RIREZABEEFRIMESLIRES(ESHIRHEEK.
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=g, KERNEDE—1NIEEER Job X35, IE: Cronlob,
BN, CronJob ARy, IE2ERMES. B API &R, WIFF:

E EaWiL
apiVersion: batch/vlbetal & AR

kind: CronJob
metadata:
name: hello
spec:
schedule: "*/1 * * * x*v
jobTemplate:
spec:
template:
spec:

containers:

- name: hello
image: busybox
args:

- /bin/sh
- -C
- date; echo Hello from the Kubernetes cluster

restartPolicy: OnFailure
EXA YAML Xth, REERXEIFHEjobTemplate, BTG, (R—EMNAKIE, FE
CronJob 22— Job XAz HIgE (Controller) !

%58, Cronlob 5 Job 9<%, IEWIRE Deployment 5 Pod B9%xZ&Z—#£, CronJob E2—1&
JFRETR Job XSRAYEHIEE. RAE, SEIEFMER Job AYKE, 2 schedule FERENX
9. —MRERUNix Cront&XavFia=,

tegn, "x/1 xR

XA Cron FR/ANE */1 Py * "M 0 FHR, /3F2ox "8" | 1 "nlwBE. Akl BrIER
HE: N 0FR, 81 MHESRHITIX.

A, BIEEBANETANR?

Cron RIAXNFHAMBDOBINER: o8, i H. B. 28,

ATlA, EEXA Cron REAXWERZE: NIFIFE, BofHiT—R,
MXBEHTHNE, FiE jobTemplate EXAI Job T,

AL, X4~ CronJob MIREEIE 1 DffE, MIeBE—1 Job =&Y, WTFAT:

AR

$ kubectl create -f ./cronjob.yaml
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cronjob "hello" created

# — e

$ kubectl get jobs

NAME DESIRED SUCCESSFUL AGE
hello-4111706356 1 1 2s

ItbEY, CronJob SHREIEHE FIXIX Job H1TAYETE]:

B 2 A
$ kubectl get cronjob hello = t
NAME SCHEDULE SUSPEND ACTIVE LAST-SCHEDULE

hello ¥/1 0k ok kX False 0 Thu, 6 Sep 2018 14:34:00 -070

FEITENE, BT EMESHNEKRY, RBEseEA Job iKgEHITR, BIM—1§ Job #if=
&7, XEME, {ReJLUEE spec.concurrencyPolicy FESRENX BRI ESERE, Lhan:

1. concurrencyPolicy=Allow, XtBEEIAER, XEKREXL Job AJLARRTFE;
2. concurrencyPolicy=Forbid, XEREARA=OIEFH Pod, ZEIEEEHARBEY ;
3. concurrencyPolicy=Replace, XEREFTER Job SEH#EIBRY. i2BNITRY Job,

MANERE—IR Job BIFELM, XREIEMSHIFICH "miss” , JEREHEEOAR, miss
A924814% 100 BY, BB4 CronJob £{=IEHEEFEXA Job,

XANEFEEO, BILAR spec.startingDeadlineSeconds FFERFERE. HbaN
startingDeadlineSeconds=200, BLKEAIZ 200 s B, 715 miss AUELHIXET 100 K,
BBAIXA Job ASHBIEERIT T .

st

1CANE[
FEOSRXBENEFR, HEEMURDZET Job XNMBLISHRAET IR, Hi# T completions 1
parallelism RIS X, LUK Job Controller B9#11T/RIE,

RS, BEISHFROET Job WR=AERRIFERGE. BR, RIEBRELXMERAR
SRR, RSHIER TRAPEREMETECES Job K. FrlA, HAHETXEEE
Y "Rz, EiE Job Y API MR, MESNMFRAVERSNSENEE,

BE, BENET—Fh Job fyi=4IS8, NUE: CronJob, XENRE T HERIEAIS =R
19 A— TSRS — %R, 2 Kubernetes frHERVFSHERTE.

TRIE Job =4ISSMITERIE, tNRIREMNMY parallelism Lt completions iAXR%E, ELaN:
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) S
1 parallelism: 4

2 completions: 2

A, XA Job &RFFIREIERRIR, SEIIEN/LA Pod Ie? REZMHA?

RASHRROKIT, DREHKES, BN EEESHIAR—ERIE.

WRARARE IR, RETFAIAMEEE

S@=
i1
Caesar 0
MATE, 04, AEBERRFE.
2018-10-12
1‘%* DJH 00
V¥ coimimims—TF, CronJobSmBr-tsitiob, EEEMERA— N ob{Es?
2018-10-12
1‘%* DJH 00
Va¥ BEENRRNESRMNZE BT TEHENPOD, HUERMENPODMINZMRG, S5
PODHEREILRIE?
2018-10-12
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