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Name: pod-pvc-test
Namespace: test
Priority: 0
Service Account: default
Node: <none>
Labels: <none>
Annotations: <none>
Status: Pending
IP:
IPs: <none>
Containers:
local-path-test:
Image: nginx-:stable-alpine
Port: 80/TCP
Host Port: 0/TCP
Environment: <none>
Mounts:
/data from local-path-pvc (rw)
/var/run/secrets/kubernetes.io/serviceaccount from
kube-api-access-5rdjh (ro)
Conditions:
Type Status
PodScheduled False
Volumes:
local-path-pvc:
Type: PersistentVolumeClaim (a reference to a
PersistentVolumeClaim in the same namespace)
ClaimName: c0a220106d-datal
ReadOnly: false
kube-api-access-5rjh:
Type: Projected (a volume that contains
injected data from multiple sources)
TokenExpirationSeconds: 3607
ConfigMapName: kube-root-ca.crt
ConfigMapOptional: <nil>
DownwardAPI: true
QoS Class: BestEffort
Node-Selectors: <none>
Tolerations: node.kubernetes.io/not-
ready:NoExecute op=Exists for 300s

node.kubernetes.io/unreachable:NoExecute op=Exists for
300s
Events:
Type Reason Age From
Message

Warning FailedScheduling 21m (x241 over 20h) default-
scheduler 0/1 nodes are available: persistentvolumeclaim
"c0a220106d-datal" not found. preemption: 0/1 nodes are
available: 1 Preemption is not helpful for scheduling.

2 kubectl describe 2= > K DEITHREER DHI

Warning FailedScheduling 9m5s (x8 ov
er dum) default-scheduler ©0/2 nodes ar
e available: persistentvolumeclaim "c@a2

1151" not found. preemption: /2 nodes a
re available: 2 Preemption is not helpfu
1 for scheduling.
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953 5. X412 Events I 7 —NAHNFR RSN
% RS, ZD Events @ 241TH®D 'Warning BackOff 86s
(x20 over 5m57s) kubelet Back-off restarting failed con-
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tainer cassandra in pod cassandra-0_c0a21151(535d487d-
514f-423e-8a1f-78abba8bb9d7)) TiX, Pod ND 2 > 7 F
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FEERIZ Pod ORENEW T 2HEANE TR V. ZO
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77 ANMDLT —DFRRHEFZY —Xa—F 1IIRT
V—2a—F1O7TTHCZZ—FHR»H2. =7 —
DFREEANE, YAML BRXORKE 7 7 4 L DB A
ERELTWD env 7> ar®d Cassandra 27 7 A XD
=R/ —REFRELTVAHEIZHZ. 7TITHDED cas-
sandra0.cassandra.c0a22099b5.sve.cluster.local” Tid72 <,
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IT7—RARLRV. TO2ODMEDRERZEHMZ, 1H
HDDEDTDANA 7 DEETH 5. 4 @ Events 121
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BHLYIMERLEY 720 27 DEBIZONWTHRNDS, F
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ERR TR
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Successfully pul

Normal Pulled
4s) kubelet

led image "gcr.io/google-samples/cassand
ra:v13" in 326ms (326ms including waitin
g). Image size: 106662U58 bytes.

Warning BackOff 86s (x20 over 5m57
s)  kubelet Back-off restart
ing failed container cassandra in pod ca
ssandra-0_c0a21151(535du87b-51uf-1423e-8a
1f-78abba8bb9od7)
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env:

- name: MAX_HEAP_SIZE
value: 512M

name: HEAP_NEWSIZE
value: 100M

- name: CASSANDRA_SEEDS

N O Ot e W NN
I

value: "cassandraO.cassandra.

c0a22099b5.svc.cluster.local"
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LYZTETI7—OEEYK27:DTH5. Events tADH 3
HHX, =7—-0RAGEZRGE S % 79I Kuberneetes
DHFED B 2 NEHLNTED, Pod DurIDBEILNTNVS
T2DMPRZ 5 72D E05THE. HET 74 LD
ENnEEDLEEE, AT —&X XYL Events BRI —THN
1, YAML FERDEKE 7 7 4 NVDELE 2 7= i ASE Tz 7z
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© 2024 Cloud and Distributed Systems Laboratory

i #28 L & \WVWPodd
YAMLIEERXDERE7 71 )V

fEHT 3Podd
YAMLEERDEREZ7 7ML

=774

BETFT14L7 MY
AR 4B
copy ﬂ

C
; R Craaio YAMLER DR E
77 ANDH B HIR%E

4 il v5282 )

A
B o=
A

‘ \ RATF—RR —
! apply .’Wm =

." #£8 L TuviLPod

@E@L—cuapod

—ILERK

describe

B6 L—Lel—iL75 A NERAE

W=7 71 IILDEREZE

W= =7 7 A VOERFEEZR 6 RS . R1F
74 L2 bV 2i& kubect] apply 2 ~¥ ¥ RDBFETE NS 7=
e, ETE N2 YAMLERORET 7 A vha—&h
FHINTWL 74127 U THS. Pod 2 Running I
%% YAML RO E 7 7 4 1 2 Pod 2% Running 1272 5
W YAML FERDEE 7 7 4 LD 5 525 kubectl] apply
a<wy RTCEFIWEGETar—3h3. BE74 L
7 P VICE YAML JERORE T 7 A VDO AREFESNS.
fRF7 4 L2 b VT Pod 73 Running 1272 % YAML FER D
WET7 7 ANDBRavr—Ehize 2 C4RTO YAML &
KDOBRET 7 A V3D 2K T 5. BEL 72 Pod @
YAML FERDEET 7 4 A3 D 2H/EE, V—DERE
n3.

N— VBB T 372012 2 0D@ERH 2. 1 OHDIE
21X, Pod 2% Running 1272 572\ YAML JERDE&E 7 7
AN HHT 2 Pod ® YAML FERRDRE 7 7 4 V% diff
a< Y RTHERLESZHT. Z005X—DHrDAE
WOHL, V=D 7—oFKHEFRE 3 5. X7 diff
av Yy FOFETHRTH 2. YAMLEROZET 7 4L
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claimName: c0a2ll151-datal

PN =

claimName: c0a21151
K’ 7 diff a~ > FOFETHER

STATUS RESTARTS AGE
Pending ¢] 20s

NAME READY
od—pvc—test 0/1

8 kubectl get pod 2~ KDEITH|

Events:
Type Reason Age From
Message

Warning FailedScheduling 21m (x241 over 20h) default-
scheduler 0/1 nodes are available: persistentvolumeclaim
"c0a220106d-datal" not found. preemption: 0/1 nodes are
available: 1 Preemption is not helpful for scheduling.

9 2 @ Events D&k

JRK &2 KD 2 HTEZBRS. ELWT 7 4 L ERER
TW37 7 A VERBLERLS, =7 —DFREIZITO
EFCEENZDDOL TS, TOEFENL—IMICHIRT S
Y, YAMLEROF — v {HOW GV —ZEENS. H
W YAMLERDORET7 7 AN IR R ZETH 3729,
N—UZED B —HT 5 YAML JEROFKET7 7 4 LD
HRBDBS. 2D, [TOEDD SEERVF—DER
FDHNL—IIZED D,

2 5 HOBEIE, HBE LTV Pod ® YAML Bt o
FIE T 7 4 V% kubect] apply 2~ > KT Pod Z1ET %
Z 2 THA. kubectl get pod 2~ > FZ2FEH LIERZ N
Pod D X7 —& ZA%H§ L, kubectl describe 2~ > K% fifi
LU Events ZHf$3 4. kubectl get pod 2= > FDFET
& 8 RS, HAINAE®D SUTATUS @ [Pending| @
#5323 Pod DR T —&X A TdH 3. kubectl describe 2= >
FOFEITHNEN 2 1ITRENTWS. X2 D Events OFf %
91ZRT.  TEvents] MTIZENPNLTW 257753 Events
DHNETH D, TMessage] DHNAED Pod DEITHNETH
%. Z®D Message] DNAEENL—ILD Events £ 3 5. EX
DHL7RT—& R Events & 7 —DJRKEFTTL—
WEVERLIL—ILT7 7 A MZEZIAT. V=7 7 4 WiE
csvIERTH 5728, A7 —XRAY Events & 7 —RK &
FiDNEZ, (B> <) TRUYI-> TEZIAATWS. RIFT 4
L7 b VICHEE)T % Pod @ YAML FERORE T 7 4 LD
a¥—3Nzr ZRCELHTD YAML BEROFRET 7 4 v
PN A I —DES Uz,

I5—DREEFRDERS—H

T 7 —DRAEEROET—BUE, V=7 7 A MED
NTWVWEL—=LDHPLIER Sz Pod DAT—X R &
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W3, FENLTWDHEERD 1 B ZVWL—L DL T — D5
KEFRDE T —H L7 7 —DREKEEF & 72 5.

A—RT—R «2FUF

Kubernetes ZfHHLT7 7V r—>a Y EEEL LS
L TWBHHEED YAML 258 L TW 3 IR E2EE T
%. 1% T Kubernetes % i 3 % 7z ® Kubernetes DXl
FRREBRDI N, WIFE L Pod Z{ERNT 5 Z 8 IXTE D
AE) L 72\, Pod 258 L TWARWEHRZRE T 2 72912
kubectl get pod 2 < ¥ KX kubectl describe 2= > K% 5
73%. L2»L, FETHROr 2ty —DJFERNEF»EH
DTN EDORTHoRN. BRY 7 vy =7 2Lk
Bz 10 1Rs. BEY 7 V72T 2T —
DRKAEFD TP 5. 7 —DRIEFRDB DD 572D,
B L7 Pod @ YAML JERORE 7 7 4 VOMEZ T
5T CWKMEETH e TES. BIELLEET S
Pod ® YAML B D#&E 7 7 4 L% kubectl apply 2 >~
FTHEHAST2 22T, 8L TWARY Pod ZEF X ¥ 3
ZEIPTES.

4. RE

R—IFNCL T —DFERERERRTZY 7 bV 27
PENR S 5. ZOREY 7 bv = 71X Python3 TIER S
5. Y7 a7 OGEHRKILIORY. #RY 7 by =7
T®H % create-rule.py 3fRTET 4 L 2 F ) TH % keep-file
EEHERALTOVWS., R1F7 4 L2 b VI YAML RO E
774NV %a =357 bV x7TdHb copy-file.py &
FRHLEMS 2. #F7 412 F VI YAML IERXOFE
ZrAnpEmEhs e, BNshl L 2R EY 7 b
VL 7IRA L. BEY 7 Y 2 7 ONMEANEDOHITL—
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C] YAMLISROBE T 7 4 1L AT AL
RET4LIZ MY
ar-—
copy-file.py [~ O
Z7ALD BLm
Eemshrs| | ™
REVIZ7b,9x7
L= HL
—ILEEAH

(keep-file)
I 7 —&EFR 2—3IFN
(create-rule.py) -
rule.csv

L—IVIRFRER
=

K11 Y77z 7D&KE

N7 7 ANVTH 5 rule.csv ZHER S 2N DH 5. rule.csv
BEHLPUDEDIRETIERLTEL. #EY 7 bV =7
WBA—ILT7 7 A VICH B L —ILDRRP L —LDOELD H L
PERL, L= 7 7 A VIIHRBERLL— L EIRT. %
72, MEY 7 b =73 ER L7V — N EL—LT 7 4L
CEEAD. BEYV I MY L TEFE LT 7 — DFHE
iz &—3IFILICFRRT 5.

IS—QEREREAFRDR—IFILRE

B —IFILDERRIFINL—ILT 7 AN — LD - 7=
BmaEr, VAR RET R LIGED 2 EEND 5.
V=T 7 A NN —ABH o TGED X — I FILDFR
D% Y —2a— K 21RT. 1417HIZ, Status:) DF
DEAIIN—NVIZHBEAT—RAZBMLERT S, 21T
HiZ, lError:] OXFDHAIINL—IIZH S Events & 38
MLFRT 3. 347HIC, TYAML 7 7 £ LD key 537 ] D
NFEDOBRAWL—MIH BT —EiEEBML, Z0Kk3
W DO EHERELTLEIV] EWHIXFEBINLE
RT3,

W=V T 7 A A=A T —H LT HED X —
IFNLOFROFEY —2a—F 3ITRT. 1{7HIZ, T
T —WHLEMET—HTHRLET) VI XFEERR
T5. 2471, TYAML 7 7 4 2@ key 2] DXFDE
ARHT—HR LIz 7 —FEBML, ZO%KAIC "D
A EHERL TLZI W] Y WOIXFRBMLEFRT 5.

5. FHMRER
YAML KD Pod #1EKT 2 7 7 A VNICH B =T —
DRAEFT % X — I FIL T T & 720 O E % FHi 5
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V==K 2 LV—ABHoBEDER— I FILDFRM]

1 | Status: Pending

2 Error: Warning InspectFailed b5s (x2

over 5s) kubelet Failed to apply
default image tag "nginx;1.12":
couldn’t parse image name

"nginx;1.12": invalid reference format
YAML Y 7 £ )V DOkeyH ” image:” O H57 %* i
mlLTEEW

w

V==K 3 N—PBBLFT—HLEHBEDOX—IFILDOR
Rl

1| =52 2EmMzHT R THELET
2 | YAML Y7 7 4 )L Dkeyd ” image:” O 7 % fif
WLTLKES W

5. IWE L YAML JERXORE T 7 4 VD 5% 2 L
HoPUDL—LEEELT 2. ZDRINE L7z YAML B
KOBWET 7 A ND 25%% M L T 7 — DR E T % Ff
ETBEBREITS. 207 —K2D0HENIKR—L 7Y+
(Hold-out cross-validation) %/ L7 [19,20]. K—IL F
7o e, SRELHESTALI bR TS 7 mAN
V7= a yFETHS. 7—xty bEAHE TR b
R EREZFHES 5. YAML JE0E 7 7 4 LA
H25L7—DFERBEHREZREY 7 bV = 71EE—3IF
TR XS THEMTE0h 2 IR L, MAIRZFRT 3.

YAML FERDERE T 7 1 L DUNE

FHisEsRICIE T e Y = 7 FEF T - 3] THED 7 YAML
WROREZ 7 A VRER L. Toy =2 FFEEIIT -
3, PNEDIN—=TICXBFEBRITRO LT, ¥4
FUIATEYT 4 P =7 V¥ (Site Reliability
Engineering, LR SRE & 3 %) BH#T A5 2L
DEB/EHKE LTW3. SRE X, Google 23 #IHEME
L AT 2 EHe Yy — L REHDOHIERTH 5. SRE
X, YRATLOEEEICEREHTT, AT LERRIE
LFHEIT A TCoRTLAEHENRILT 221k
T, VAT LOEFEEEEDZ ZEHNE LTV, 7
0y x 7 MEFIIT - 3] 1, SRE O %l L THIC
b O EHEES, MR RE ) L MR B cE
FARETHS. £z, EHCBI27V—TUv -7 K
BREL{EBELCTaI 2=l —a VRENZEILL LR
DU R— MERL L HiE % L CTHMT - FHERES) & BHico
DEHETHD.

7uY 7 VEFHIIAT - 3] 1%, ZiL TV 32475 40
ANBYD, 4 N1 TN —=FTHEET 270D 10 7=
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SA - TA GrouplDZ®4% Groupl0D#4
". 1'” x4 .. =l= X4
|ssh |ssh |ssh
Tr v TY—n—
sre-gw
R L
,’:FA . SA‘DVM\‘. .'/ Groupld)VM\I ,’GrouplOOVl\il‘:
| i . :
| [ro0o0s ] |} [sreours] | | i
| | P 5

_______________________________

K 12 {EEBRBEORR

BHhND. Fl, AFa2—TY b7 AKX+ (Student
Assistant, DINSA & 35%) OFE 4 FEN6 N T 4 —
F 277> AKX b (Teaching Assistant, LUN TA 3
%) ODRFEFE2 NeHR 1 ANTIToTW3, udzy
FH L[IT - 3] TUE, SA, TA E¥EQFA—F L iC
TEEBRED D D, EERBEICIEIN—F v b~ > > (Virtual
Machine, X R VM &3 3) 23 O0FOoOHBINTWS.
TaY =y FEEIIT - 3] OFEEEOMR 2K 12 1R
F. 320D VM OLENZ, sre & 3D N —TFTHEE YL h,
t, s DEAHTHRDBATVS. VM OLHD D, t, siE
VM DEEITHRO 5NTED, kubectl a~v > REFEITT
52VM%Zhtl, YAZ—/—Re LTHEHTS VM %
t £ L, Kubernetes 7 7 AZXDV—h—/—F& LTHH
TEHEVMEsELTWS. &£ VMIZEY v > T —N—
IZ2SSH THHtL, 22258 VM IZSSH THEftT 5 Z &
TVMZEHT2IeHNTEDS. vy TH—nN—t3,
N2 o7 7R ENT e EEE, HO VMIZT 7+ X
TH5Z3tEXFa VT AHILBEMTH 270, ik —
N—r LTEHZNZH—N"—TH35. SSH 21X, Secure
Shell DEETHH, xv P T7—2FBELTHIOa Y ¥ 2 —
R RRERRMET 220070 baLTh b.

YAML FERDFKE 7 7 A VOUEEFFEEK 13 12177,
TN—=T12567—7 10 D¥ED kubectl 2<% > F
% FAT$ % sre001h 5> 5 sre010h 12 my-kube.py % HLE 3
5. my-kube.py I& kubectl apply 2~ ¥ F2RFETIN 3
¥ kubectl apply 2~ > F T X7z YAML RO
ET7 7 ANER VM NIZH 3 collect T4 L2 b VIZ cp
aw Y FEEHALTa—3%. SA, TAXFHTE%h
D VM TH % sre000h TR 25 VM A oEELRT 7 4
NEa—Fbscp A~y FEFEITL, JA—T10567
=710 D h ® VM T&»H % sre001h 2> 5 sre010h iZH 3
collect 74 L' 27 b VIZKHN ST WS 7 7 £ L% sre000h
IZH 3 collect T4 L7 FVIZab—75 3. sre000h IZH 5
collect 74 L7 b VIZWEITN—=T 10570 —7 10 D¥
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SA-TA Groupln®4 Groupl0DF4%
Al A Al
kubectl kubectl kubectl
A2 FET |a<er FET ave v FET
sre000h ||sre001h sre010h
 collect ||| my-kube.py ||~ || my-kube.py |

collect

YAMLFEEHK D
BREZFAIN

13 YAML EROFE 7 7 4 VOUEESTH

4E73 kubect] apply 2~ > R CEH L7z YAML 20K E
T 7 AV ESNUETE 3. collect T4 L7 b VIR
£1L7% YAMLEROBRE7 7 A LOFIEK 14 1TRT. 14
EDFEEDSE 7HIOEET 1798 D YAML 7 7 4 L%
DL N TER. £z YAML EROFRET 7 4 L
EHWMLET 4L 2 Y Tlavy REETLEEED
FRIEY —Ra—F4Di@D o7z lsavwr Feid,
YAML FEROE 7 7 4 M EPNET 2812, YAML B3
DFE 7 7 4 VA RFEPMNT T RS _HiE
BIMUINEL 2. PESESIFEOEANERTH 2720TF
5Hi% xITLTW3.

INE L7 YAML JEROBRE Y 7 £ LD kind &Y — R

apiVersion: networking.k8s.io/vl
kind: Ingress
metadata:
name: c0a2201673—-ingress
annotations:
ingress.kubernetes.io/ssl-redirect: "f
alse"
ingress.kubernetes.io/rewrite-target:

Ir/ll

spec:
rules:
- http:
paths:
- path: /c0a2201673/app-service-1

pathType: Prefix
backend:
service:
name: app-svc-1l
port:
number: 4000
- http:

paths:

- path: /c0a2201673/app-service-2
pathType: Prefix
backend:

service:
name: app-svc—-2

port:
number: 4600

14 YAML JBERDOFHE 7 7 4 L DH
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Y—=Z2d—F 4 YAML BROIET 7 A LO—ERTD—HB

ingress-app-all_cOa22xxxxx_14-11-51.yaml
ingress-app-all_cOa22xxxxx_14-13-43.yaml
ingress-app-all_cOa22xxxxx_21-32-46.yaml
ingress-app-all_cO0a22xxxxx_09-57-43.yaml
ingress-app-all_cOa22xxxxx_10-02-21.yaml
nginx-content_cO0a2lxxxxx_17-10-28.yaml

nginx-content_cO0a2lxxxxx_17-11-19.yaml

© 00 N O Ot ks W N

nginx-content_cO0a2lxxxxx_17-30-43.yaml

—_
o

nginx-content_cO0a2lxxxxx_17-31-11.yaml

[
[

nginx-content_cO0a2lxxxxx_17-37-43.yaml

—_
[\

nginx-content_cO0a2lxxxxx_17-55-54.yaml

rbac_c0a21xxxxx_2024-11-09-15-33-49.yaml
rbac_c0a21xxxxx_2024-11-09-16-42-56.yaml
rbac_c0a21xxxxx_2024-11-09-14-17-18.yaml
rbac_c0a21xxxxx_2024-11-09-16-56-02.yaml
rbac_c0a22xxxxx_2024-11-09-14-18-46.yaml
rbac_c0a22xxxxx_2024-11-08-14-35-36.yaml
rbac_c0a22xxxxx_2024-11-08-14-35-37.yaml

N = = = e e e e
SO © 00 N O Ut o= W

I— F5RT. kind T, A7 =227 FORBEORE
2EFL. B YAML ERORET 7 4 LD kind 2 —FIiT¥
57D grepav >y R awk I FEsort A F&
uniq I~ Y REFEHA L. grep 2~ > R, IEEXIIh=X
FHNEENTNDE 7 7 ANERRT S, AT arDr
PG RE, Y774 L7 b ETHREINIXXFANNE
FNTVE T 7 ANDDHE0MHRT 2. awkld, v
SVIERBTHADP Linux 2w R LTHZ 5. $NF
WEHREBRDT7 4 —VREEETS. T T, grepa~vw>y R
THHENLE 7 7 A VHORED 7 4 = FEHA LT
5. sort A~V RIiE, 774V EHUAREZS. uniq A<V
FiE, HEL TV DZHIBRL 12123 %. FTL%a
<~V FE1THDOSO®BRAICEREINTVS. Fav Y R
| O4 ) TRIFSHh, a~< Y FETHAEERDa~<
YEANEELSRTHS. 2/ THMBRE, IEE L7 YAML
ERDE T 7 4 MZDH o 7z kind DFREM L Z DT D
%. kind OREED Middleware 5 741, kind D EIE
73 Ingress 23 1, kind DFEEEA ServiceAccount 25 403
&, kind OFEMEA ConfigMap 73 284 fl, kind DFXEE
3 Service 73 262 ], kind DFXEED ClusterRole 23 239
fil#l, kind DFENEA Deployment 2% 234 i, kind D EE
73 Role 23 166 i, kind DFEEA ClusterRoleBinding 23
121 1, kind OFEMEAS RoleBinding A% 83 {f, kind DF&E
23 Pod 23 29 {8, kind DFXEMED Pod ICRE T 7 A V%
ETZEeNTEDY Y =R 14, kind OFFEEA Rule

2 318, kind DFENMED Ingress-redirect 2% 2 fil, kind D
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VY—2Z2Od—FK 5 UL YAML FEROFETZ 7 £ LD kind

1 | tanaka@sre000h:"/collect-2/tecrepo$
grep -r "kind: " collect* | awk
’{print $NF}’ | sort | uniq -c | sort
-rn

2 741 Middleware

3 610 Ingress

4 403 ServiceAccount

5 284 ConfigMap

6 262 Service

7 239 ClusterRole

8 234 Deployment

9 166 Role

10 121 ClusterRoleBinding

11 83 RoleBinding

12 29 Pod

13 14 PodTRE 7 7 A V2 HEFT Z 2B

TE3VUY—2X

14 3 Rule

15 2 Ingress-redirect

16 2 Configmap

17 2 configmap

18 1 PersistentVolumeClaim

19 1 PersistentVolume

20 1 IngressRoute

21 | tanaka@sre000h:~/collect-2/tecrepo$

FEMEA Configmap 7% 2 {#, kind DFEEES configmap
B3 2, kind DFXEMED Persistent VolumeClaim 53 1 1,
kind DFZENEDS Persistent Volume 73 1 i, kind DFEE
» IngressRoute 23 1 fHTH 5. kind DHKHEMED INEEL
121798 K KREL 2B, ZHid 12D YAML JER D%
ET7 7 ANVTHEHEDY Y —ZAZERLTWSE 7 7 4 A03H
L5 TH5.

KFEOEBRTHAT 2 YAML EROFKRET 7 £ L1k
kind 78 Pod D3 DTH 3. 121TH» 5, kind A% Pod T
H2 YAMLFERDORET 7 A VX 29ETH % Z 2 B350
5. 29fHD 7 7 A LOHITE, 7 7 A NVHTH 2 FEHEHD
R 7= RS HROHROARERLZ D DONRD 5.
77 ANVEBOHEDOARKRZEHD7 7 4 1%, 1HD
Running 1272% 7 7 4 L & Z DD Running 1272 5723
II7-DPRELZT77ANTDHS. 77 A NZHDOHKDO AR
BEEBDT7 7 ANE1DODT7 7 A LDFELED TS,
EEH YAML 7 7 A v 29 fHOA 2D 7 » 4 MiE, =
7 =< Running IR 57 7 A LVTHY, 774 LEHD
HEEO AR MDD 7 7 A WDV DT 7 A VDE L F
D7, 77 A4VDFEL FDBRWEGEE, V—LEERK
TERWEDL—ILHYAML 7 7 A L2 LTHATE S,
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I5—PMEW-DFHIIH YAML 7 7 A L2 LTHHHT
v, 2D 7 7 A VIERATERWIHERH YAML
T AN ERE, EEH YAML 7 7 A L% 27 &
3%. )L—LH YAML 7 7 A JLVId5EERH YAML 7 7 A L
D 5% L, FHliH YAML 7 7 A WIESEERH YAML 7 7
AND25% LT 5. L—LHYAML 7 7 £ & 20 i & 72
DA YAML 7 > A VX Tl X 742 5.

EERFIR

YV —2a—F 55 Middleware S b bz X 512
HZ%. L2 LARTIE, Kubernetes T7 SV —a Yy
PEN T EIMEHTSY Y —21E Pod TH 379, kind
M Pod TH 25 YAML FERDFE 7 7 4 L THEEREIT - 7=.
N L7z YAML ERDFET7 7 4 LD S B, kind ¥ Pod
DHOEMOHUMEHTS. ZOED ML YAML X
DRET 7 ANEEBHAYAML 7 74 2§ 5. EBD

FIEZ X 15177 .

/]
O YAMLEEKDERET7 714 )V =7 7L

D EBRAYAML7Z 74 1L
70%

L—ILAYAML7 74V | SHEEYAMLZ 7ML
AN
@ S @

REYVZ7b7x7
©)

=n /@ H©

\ g (=5—mm

15 SZEROFIR

@ FEBH YAML 7 7 A V%, L—L 2T 23D (L
T, » -V HYAML 7 7 4 V) ¥, =5—ORKAHFT
PRET 25875 b0 (DU, FHfiH YAML 7 »
AN IZFTB. ZDeE, L—LHYAML 774
13EEEH YAML 7 7 A A D 75% & L, #Hifif YAML
7 7 A VIZFEBRH YAML 7 7 4 LD 25% & 3 5.
N—VEERT 2720, V—ALHYAML 77412
YICIRRY 7 N 2 T EFEITT S,

L—IVH YAML 7 7 A A HiREY 7 v v = 7 TfF
RENBNL—LENL—ILT 7 4 T EXIAT.

7 —OFRKEMERGES 5 729, FHiiH YAML 7 7
ANTCIIRBEY 7 b 2 7 RFETT 5.

REY 7 VY 27327 —DRKNEMERET 3720
W=7 7 A NMIZEZAENT VB IL— L2

® & ® O
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+F 2 fERIhizLr—n

Events T 7 — DJRH T

Warning Failed 3s kubelet
Failed to pull image
?”nginxlatest””: failed to
pull and unpack image
Pending ?”docker.io/library/ labels:
nginxlatest: latest””: failed
to resolve reference

”” docker.io/library
/nginxlatest:latest””: pull

access denied

. Warning Failed 3s kubelet
Pending app:
Error: ErrIlmagePull

Warning Failed 3s kubelet
Error: ImagePullBackOff

Pending containerPort:

Warning FailedMount 2s
(x4 over 5s) kubelet

. MountVolume. SetUp failed
Pending name:
for volume ”” html-volume””

99

: configmap ””nginx-helm-

97

configmap”” not found

Warning FailedMount 2s
(x4 over 5s) kubelet

. MountVolume. SetUp failed .
Pending kind:
for volume ””html-volume””

99

: configmap ””nginx-helm-

999

configmap”” not found

55,
© #EY 7Yz 7 THHEM YAML 7 7 4 LIZH % T
7 —OJRREFRZRET 5.
FHEH YAML 7 7 A v D5 5, {ifld YAML R OHE
77 ANDL 7 —DRRERERET 22 e BN TED,
FEaIhl-x7—-0RRAEE YAML JERORE 7 7 A
MZH BT 7 —DRAEF D HMHREFHET 5.

KERIRIE

FuY ey FVEFAT -3 CHEALTWIEETH
% sre000h O VM TAT 5. sre000h DAL, vCPU »
2Core, XEVUD6GB, 74 AZ7H50GB TH 5. sre000h
12 Python3 ORI Z/ERR L, 8V 7 bY = 7 25T
T5. RIERBICA YA M= L7254 75 VX watchdog
TH5.

KRERER AR

L—VH YAML 7 7 4 LT % 20 D YAML FER D
WE 7 7 A N RERVINEICEITS 2 7D G, 2
BY TV 27 TA—LVEER LIz ZA, 50D —)L
DPHERRE A, L—NT 7 A MZEXAETN. /BRI
W= "R 2ITRT.

iz, THEOFHIGHE YAML 7 » £ LV TEEREITS. M
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* 3 EBER
L—ILH DY JL— L7z
FE L7z oy —8 L7
YAML 774V | YAML 77 AV
Al 3 4
YAML 7 7 4 V80 (f#)
Ha (%) 43 57
» IEfRE m AIERRE
1
&
e
=
IN
H
Y,
2
"
P

T7AIE 7 AIF Tr71ILG

IL—ILBBDEELUZYAMLT 71 )L
K 16 L—23dHHFEE L YAML 7 7 4 LDAR

WERS 2 YAML JERDRGE 7 7 4 ME T Z — DR T
PRETZ 20BN D 579, 1B ZH 3 Pod A3 Running
WKRLBVWDBDTHLIUEND 5. FEBRHERER 31K
.= AnDH Y LT —OJFERKEZRE T &7 YAML
BEROBEZ 7 AT 7THD S B 3ETH 43%, r—v
M FH7—B, L7 YAML FEROFRET 7 A M 7D
5B A TR 5ThE ol V=B HH LT —DFNK
B ERETEZdDE2TZ s —RRBED 357 -
Jo. L L, V=B EFT—BLIdDIEET—HL
oo —DORRAERS 4 ld Y, =7 —OREREFT % IE
fEL TV DDERNEMRDS DD D o7, N—03H Dk
ELEDBDODOWNRER 16 1ZRT. 3D T7 7 A L FTXRT
TRELLTI —ORREEMX 1 M7Z 7. =5 -
HEFOREZERDON -V ERETE 2 b D20, 1
L 2B o7z, FE XNz 7 — DR ETN
17253, YAMLJERORE 7 7 A VMITIFRFEI iz
7 —DFEHNEF O F —HEEITICH o7, FLF—231D
D YAML JERDERET7 7 AN 202y —ZAa—F 6
RS, V—Ra—F 6 TlEF—2% name OEFH, 417
H® metadata @ name & 8 {TH®D containers @ name &
12 1TH D volumeMounts ® name & 17 17H® volumes M
name O 4 »fiH 3. YAML FERORE T 7 4 L TIIFEE
DBRLEZGE, ALXF—%2FHA3T2 23 TE5. BEE,
AREETELNLTWE A YTV FZITIPATNS. Z
D7z YAML JTEROFET7 7 A VEBIET % & ZITEK
iR 3 2B H D, 1EHNCFREL 2 20T
ECWEh ol V=PRI ET—B LD ODONRE
M17IRT. 4 D7 7 A VFRTTEHD R L7z 5—
DRRAERME 4 o TH D, HFT 16 EHETO R EFT
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e T e e T e T e e
© 00 N O U ke W NN = O

V—2Z2d—FK 6 I L YAML FEROFRETZ 7 £ LD kind

apiVersion: vl
kind: Pod
metadata:
name: pod-pvc-test
namespace: cO0a21151-test
spec:
containers:

- name: local-path-test

© 00 N O Ut e W N =

image: nginx-:stable-alpine
imagePullPolicy: IfNotPresent
volumeMounts:
- name: local-path-pvc
mountPath: /data

ports:
- containerPort: 80

volumes:

- name: local-path-pvc
persistentVolumeClaim:

claimName: cOa21151-datal

®m [EfEE m AIEAEE

WELEIS—EPROR

IJFPAIA J7AIB TJFALIC TF7ALID

I—ILHER<S HEELIZYAMLD 7 1)L

K 17 A=Ak —H L= YAML 7 7 £ LORAGR

ZRHIL7z. #7—BL72& YAML 7 7 £ MIZEEO T
7 —JREA 1 EfHD, BEY 7 by 2 7HEG—BL -
T 7 —OFRKEME 1 EAEMRTHD, 3HEIFEMRT -
7o, AL 16 BATOFKEEFFON, ELRAS Nk
A 4 AT T H D IR 12 AT T H o 72.

FHiie LT, FEBREAT o2 7 EOFHEH YAML 7 7 A
NDS5H, V—LhHHTI7—-DRREHRERETED
DOMEIFRIE 4/4 205 100% L 72D, A—Ah7x L Fior—
U2 DDOMHIFEIZ (1 X 4)/(4 X 4) 25 25%T, R
HIRIZ (3 X 4)/(4 X 4) 5 5% k7257,

i

6. &R

5 — DRKEEF 2T 2 72 DI1EE 5 Tld YAML
FBROBEZ7 7 A NVDF—DE T ENL—NICEDT-. i
AN S 2 EH* — D272 Tk, 11HD YAML

10



TUOZALLEKR—F
CDSL Technical Report

FEROZET 7 A VNI I N2 3 -2 @8 3 &,
5 —DRERAEFZ 1 EMCRETE Rl o7, Bz,
name OERFHEE L TWB =D T — DR KFEFTZ R
THLE, L—DLs—DRHNEFNEZMEETED S Z
ET, FET 527 —oFEREFZ 1 #ncd 5. FEEE,
AEETIESNATWEA YT b e TED, [
CBEENTIZRIC F— 132 0= 1 FIcRETE 3.

RZETIETIE, kubectl] describe 2> RANZH % Events
T —QREEHBRETERVEAKE, V-1 77
ANEMHHALT S —DFRREMmZRELTWS. —AT,
kubectl describe 2> FNIZH % Events TL 7 —DJFEH
EHDPRETERHEICD, V-7 7 A AEMHHLT
S—DFEREFEZRELTWS. 202D, M3 Z2ELD
L ARRERDBED R VUEA XN T WS, 2D,
Events {27 — D RAE T E T TV 3 HE1E Events
DLT—RXyL—I%FHL, Events I 7 — DR &R
HEENHRVGREIL—L T 7 A LEEHT 5.

L=V T 7 A W= A NGEIZ, L—LT 7 AL
CEIPNTVE L= 5T T —DRHEEF 2o —K
T3, WO—BOHEE, V=T 74 MZEIATHDS
=L DN SIERE 72 Pod DR T — X A L )L—)LD R
T—RANECDDEMRRL, EK X7z Pod D Events
CEFNTWVWBHEENIL—ILOD Events 125 2 D LEERT 5.
ZD%, BEFNTVIHERIRDIZVIL—ILDITT—D
RREZ, =7 —-DREEFREHEST 2. RICEENT
W3 HEERDP RS ZWIL—Lh 2 DL EH GG, Fhb
TR —H U RERERHET 5. RIRIET I —
DFEREFA 2 A LD 2FEIC, V=7 7 4 I ED
NTVBNL—ILOHFTERINTZOPHRDFTLLIL—ILD
T —DRREFRZEHT R LU RREFRE $5. 207k
DITV—VEER T 2 BERIER LT EOHR R BT
5. Bor—8,T 57 —DREREE 1K D, R
I —NHLGERET 5.

ARROIBRTIE, V=17 7 A ML=V LT —
DIFEKEE R 2D —H T 258, V-7 7 4 MTEFEHrN
TWAIL— )L OHH 5T T — DR KEFT % HEE D H B [EE
ZICICEA—HLTED, Mo —B LT 7 —DJRR T
PEBETHETHNT 2. HD—H LT —DERKE
Frd 16 D 5% 12 HAER D TH D BMRFNRD 5% L &
V. 2D, =7 —ORREFZRE L2 YAML B
DIRET 7 AL —LD Events DHFED—E D 50%
X DRV EIZ T S — OJRRE DO 6780 o 7 L
Wi 5. HEEO—BERMEWGEEIZT I —OJRKERT 212
RURWZ ETHEBAIREZ N 5.

AR TR YAML 7 7 A4 L% — L YAML
7 7 AV EFHIIIA YAML 7 7 A V% 75% & 26%12530) T
W3, AROEBRTE Ty 27 FEFIT - 3] TED
72 278D YAML EROFET7 7 AV HHLTED, Z
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N%E 5%E 5% ENT B & T — XD I { KRG
HoE#EES o i3V, BRETHMiZ2{To727 7
AN 2T ETH S Zi3dRhVizd, INELETD
YAML DB E 7 7 4 N2 NFEE L 32175 .
AR TEFHMEE 7Y =7 PSRBT - 3] THED T
YAML EROBRET7 7 A LO—¥ %, L — L YAML
7 7 AV EFHIA YAML 7 7 A LD 2 fEEHIC 5, =5 —
DRAEFRAPFRETE 202l L. R o —DERK
PEFENTERL LTS, YAMLEROKEZ 741D
5 —DFERZIEHIIEETE R IIUE, Pod XiEENN 2
W, 2D, Pod DSEEENT 2 5k & 72 i SE R A AL
TH5. ZOMBEDRREX, FHlERCRBRICIERY 7
P27 RFAERGEHLTH 5V, 5 —ORKEMRHRICE
Mol 7= FTHELTHSLS 2 TH5.

7. HEHOHIC

X, Pod OEENRHICT S —DRELEHAICT S —
FRORENTERWI L THS. R LT, YAMLF
ROBETZ 7 ANDPEL—NT 7 ALEBER LIS —D
JRREFTZRES 5. FHEER T, YAML EXOFRE
77 ANVNICH BT T —DFRAEMERFETE 2 LT
MEIREZFHES 2. fERY LT, EBRET- 72 7 HOFHM
FHYAML 774105 %, L—L»NdHhHIo—0FKE
FTERHET X720 DDOMAIRIL 100% L 72D, L—ILhik
SERD—BL 72 D DOMHIZRIK 25% T, FEMEIFEIL 5% &
o7z,

BENH

[1] Cheng, X., Fu, E., Ling, C. and Lv, L. Re-
search on Kubernetes Scheduler Optimization Based
on real Load, 2023 3rd International Conference
on Electronic Information FEngineering and Com-
puter Science (EIECS), pp. 711-716 (online), DOL:
10.1109/EIECS59936.2023.10435549 (2023).

[2] Donca, I.-C. and Miclea, L.-C.: Automated Detection
and Management of Deprecated Helm Releases in Kuber-
netes Clusters, 2023 International Conference on Ad-
vanced Scientific Computing (ICASC), pp. 1-5 (online),
DOI: 10.1109/ICASC58845.2023.10328029 (2023).

[3] Park, J., Choi, U, Kum, S., Moon, J. and Lee, K.:
Accelerator-Aware Kubernetes Scheduler for DNN Tasks
on Edge Computing Environment, 2021 IEEE/ACM
Symposium on Edge Computing (SEC), pp. 438-440
(online), DOIL: 10.1145/3453142.3491411 (2021).

[4] Balla, D., Simon, C. and Maliosz, M.: Adaptive scaling
of Kubernetes pods, NOMS 2020 - 2020 IEEE/IFIP
Network Operations and Management Symposium, pp.
1-5 (online), DOI: 10.1109/NOMS47738.2020.9110428
(2020).

[5] Bhavsar, S., Agrawal, A., Ropalkar, T., Kamdi, P., Ha-
jare, A., Deshpande, S., Rathi, R. and Garg, D.: Kuber-
netes Cluster Disaster Recovery Using AWS, 2023 7th
International Conference On Computing, Communica-
tion, Control And Automation (ICCUBFEA), pp. 1-6
(online), DOI: 10.1109/ICCUBEA58933.2023.10391973

11



TUOZALLEKR—F
CDSL Technical Report

(6]

(8]

(10]

(1]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(2023).

Kakade, S., Abbigeri, G., Prabhu, O., Dalwayi, A., G,
N., Patil, S. P. and Sunag, B.: Proactive Horizontal Pod
Autoscaling in Kubernetes using Bi-LSTM, 2028 IEEE
International Conference on Contemporary Computing
and Communications (InC4), Vol. 1, pp. 1-5 (online),
DOI: 10.1109/InC457730.2023.10263031 (2023).

Zhu, M., Kang, R., He, F. and Oki, E.: Implementa-
tion of Backup Resource Management Controller for Re-
liable Function Allocation in Kubernetes, 2021 IEEE
7th International Conference on Network Softwariza-
tion (NetSoft), pp. 360-362 (online), DOI: 10.1109/Net-
Soft51509.2021.9492724 (2021).

Junior, P. S., Miorandi, D. and Pierre, G.: Good
Shepherds Care For Their Cattle: Seamless Pod
Migration in Geo-Distributed Kubernetes, 2022
IEEE  6th International Conference on Fog and
Edge Computing (ICFEC), pp. 26-33 (online), DOI:
10.1109/ICFEC54809.2022.00011 (2022).

Vasireddy, 1., Wankar, R. and Chillarige, R. R.: Recre-
ation of a Sub-pod for a Killed Pod with Optimized
Containers in Kubernetes, International Conference on
Ezxpert Clouds and Applications, Springer, pp. 619-628
(2022).

Nguyen, T.-T., Yeom, Y.-J., Kim, T., Park, D.-H. and
Kim, S.: Horizontal pod autoscaling in kubernetes for
elastic container orchestration, Sensors, Vol. 20, No. 16,
p. 4621 (2020).

Rér, A.: Finding the Sweet Spot: Optimizing Kuber-
netes for Scalability and Resilience: A Comprehensive
Study on Improving Resource Utilization and Perfor-
mance in Containerized Environments. (2023).

Ahuja, R. A.: Securing the End Points of Microservices
using Gitlab Client-Based Authentication, PhD Thesis,
Dublin, National College of Ireland (2023).
Untersander, J. and Nebai Kidane, T.: LTB Operator,
PhD Thesis, OST Ostschweizer Fachhochschule (2023).
Khatami, A. A., Purwanto, Y. and Ruriawan, M. F.:
High Availability Storage Server with Kubernetes, 2020
International Conference on Information Technology
Systems and Innovation (ICITSI), pp. 74-78 (online),
DOI: 10.1109/ICITSI50517.2020.9264928 (2020).
Buchanan, S., Rangama, J., Bellavance, N., Buchanan,
S., Rangama, J. and Bellavance, N.: kubectl Overview,
Introducing Azure Kubernetes Service: A Practical
Guide to Container Orchestration, pp. 51-62 (2020).
Johnson, L. and Pheanis, D. C.: Automated Error-
Prevention and Error-Detection Tools for Assembly Lan-
guage in the Educational Environment, Proceedings.
Frontiers in FEducation. 36th Annual Conference, pp.
19-23 (online), DOI: 10.1109/FIE.2006.322560 (2006).
Chen, Z.: Semantic based Cross-Language Clone Re-
lated Bug Detection, 2021 2nd International Semi-
nar on Artificial Intelligence, Networking and Infor-
mation Technology (AINIT), pp. 494-499 (online), DOI:
10.1109/AINIT54228.2021.00101 (2021).

Campbell, J. C., Hindle, A. and Amaral, J. N.: Syn-
tax errors just aren’t natural: improving error report-
ing with language models, Proceedings of the 11th
Working Conference on Mining Software Reposito-
ries, MSR 2014, New York, NY, USA, Association
for Computing Machinery, p. 252-261 (online), DOL:
10.1145/2597073.2597102 (2014).

Reitermanova, Z. et al.: Data splitting, WDS, Vol. 10,
Matfyzpress Prague, pp. 31-36 (2010).

© 2024 Cloud and Distributed Systems Laboratory

[20]

Nurhayati, Soekarno, I., Hadihardaja, I. K. and Cahy-
ono, M.: A study of hold-out and k-fold cross validation
for accuracy of groundwater modeling in tidal lowland
reclamation using extreme learning machine, 2014 2nd
International Conference on Technology, Informatics,
Management, Engineering Environment, pp. 228-233
(online), DOI: 10.1109/TIME-E.2014.7011623 (2014).

12



