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Figure 1-1. Updating via mutable vs. immutable infrastructures
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Query PromQL

names

“ Until

Mon, 18 Mar 2019 11:33:30 GMT

container_memory_usage_bytes: 2002944

beta_kubemetes_io_arch: amdG4

beta_kubemetes io_os: linux

container_name: POD

id: /kubepods/b ipod40a396ae-4795-11e9-ad49-005056bceedfi29863e46fe632 1c 1ea%87 ad67 0f3b6e59164 394ccbad024676d a59d0b7854 1db
image: geriofgoogle_containers/pause-amd64:3.1

instance: kube-node1

job: kubemetes-nodes-cadvisor

kubermetes_io_hosiname: kube-node1

name: k8s_POD_jboszeap? 1-lest-59ch7cd%6c-jwwn default_40a398ae-4795-11e9-ad49-005056bceedt_0
namespace: default

pod_name: jbosseap7 1-test-59cbTed96c-jwwij

container_memaory_usage_bytes{beta_kubemetes io_arch="amd64" beta_kubemetes_io_os="linux" container_name="POD" id="kubepods/besteffort/pod40a398ae-4795-11e9-ad49-005056bcee d6/2986346fel
container_memory_usage_bytes{beta_kubemetes_io_arch="amd64" beta_kubemetes_io_os="linux", container_name="POD" id="kubepods/besteffort/pod3aadcadi-4795-11e8-ad49-005056bceed6/240b7ac9ch:
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Prometheus Target
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- Targets

Targets

Al Unhealthy

kubernetes-apiservers (1/1 up)

Scrape
Endpoint Labels Last Scrape Duration Error

ht etric P instance="192.168.23.63:6443" 965 ago 94 64ms

kubernetes-nodes (3/3 up) i

Scrape
Endpoint State Last Scrape Duration Error

17.27ms

1ze 1n bytes.

process_resident_memory_bytes 3.268608e+07

# HELP process_start_time seconds Start time of the process since unix epoch in seconds.

# TYPE process_start_time seconds gauge

process start_time _seconds 1.55237959997e+09

# HELP process_wirtual memory bytes Virtual memory size in bytes.

# TYPE process_virtual_memory_bytes gauge

process virtual _memory bytes 1.40193792e+08

# HELP process_wirtual memory max_bytes Maximum amount of wvirtual memory available in bytes.
# TYPE process_virtual_memory_max_bytes gauge

process_virtual_memory max bytes -1

# HELP promhttp_metric_handler requests_in_flight Current number of scrapes being served.
# TYPE promhttp_metric_handler_requests_in_flight gauge

promhttp metric_handler_requests_in_ flight 1

# HELP promhttp_metric_handler requests _total Total number of scrapes by HTTP status code.
# TYPE promhttp_metric_handler_requests_total counter

promhttp _metric_handler_ requests_total{code="280"} 14583
promhttp_metric_handler requests total{code="568"} 0
promhttp_metric_handler_requests_total{code="503"} @
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Metrics

(' .form-control.expression_select option®).length

O Enable query history

kube_pod_container_resource_requests_cpu_cores{}
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sum (rate (container_cpu_usage seconds_total{image!="",name=~""k8s .*",

io_kubernetes_container_name!="POD",namespace=~""$Namespace$”,
pod_name=~""~$Deployment$Statefulset$Daemonset.*$",
'(ubernetes_io_hostnanem" ~$Node$"}[1m])) by (pod_name,kubernetes_io_hostname)

0.006

0.002

4

CPU usage

— N

212530 21:224:00 zmi:so 21:25:00 21:2530 21:26:00 21:26:30 21:27:00 21:27:30 21:28:00
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sum (container_memory_ working_set_bytes{id!="/",namespace=~""$Namespace$”,
pod_name=~""$Deployment$Statefulset$Daemonset.*$",
kubernetes io hostname=~"~$Node$"}) by (pod name,kubernetes io hostname)

2019-03-18 21:28:00
238 MB | | | ! ! ! ! { ! — jbosseap71-test-59cb7cd96czthwx: 175 GIB
— jbosseap71-test-59cb7cd96Cwvj: 1.64GIB
= springboot-test-5777794554-hq86w:  415.09 MiB
~ springboot-test-577779455448nhh:  384.45 MIB

0B i i ! ! ! ! ! H H
21:24:00 21:24:30 21:25:00 21:25:30 21:26:00 21:26:30 21:27:00 21:27:30 21:28:00 21:28:30
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sum (rate (container_network_receive bytes_total{id!="/",namespace=~""$Namespace$”,
pod_name=~""$Deployment$Statefulset$Daemonset.*$" ,kubernetes_io_hostname=~"~$Node$"}[1m])) by (pod_name, kubernetes_io_hostname)

- sum( rate (container_network_transmit_bytes_total{id!="/",namespace=~"~$Namespace$”,
pod_name=~"~$Deployment$Statefulset$Daemonset.*$" ,kubernetes_io_hostname=~"~$Node$"}[1m])) by (pod_name, kubernetes_io_hostname)

== -> kube-node1 | jposseap71-test-59cb7cd96c-zthwx 192.438/s 14591 8/s 192.438/s
S e ~ 200B/s == ->kube-node2 | springboot-test-5777794554-8nhh 200.57 B/s 143.348/s 187.97B/s
¥ %}* d j% == ->kube-node2 | springboot-test-5777794554-hq86w 180.20B/s 145.23B/s 180.20B/s
1008/s == -> kube-node1 | jposseap71-test-59cb7cd96cjwvxj 187.108B/s 146.62B/s 128.03B/s
w= < kube-node1 | jposseap71-test-59cb7cd9I6c-jwvxj -341.038B/s -457.37B/s -392.53B/s
o w= <-kube-node2 | springboot-test-5777794554-hq86w -262.30B/s -401.798B/s -501.93B/s
£
we <-kube-node2 | springboot-test-5777794554-j8nhh -231.208/s -396.28 B/s -521.878B/s
w= <-kube-node1 | jposseap71-test-59cb7cd96c-zthwx -294.57 B/s -459.20 B/s -595.50 B/s
-100B/s
gl st etes -200 B/s
LR
SR
-3008B/s / ’jﬁ[‘
-400B/s // k
. -500B/s 7
-600 B/s -
-700B/s : 1 !
21:5730 21:5800 21:5830 21:59:.00 21:59:30 22:00:00 22:00:30 22:01:00 22:01:30 22:02.00
. . 3 .
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sum(ceil(container_fs_usage_bytes{container_name=""}/
container_fs_limit_bytes{container_name=""}%100))

by (instance, device)

Disk Usage ~
- 70%
i
A
60% .
50%
2019-03-18 21:57:00
= kube-master1 | /dev/sda3: 67.00%
= kube-node2 | /dev/sda3 : 55.00%
e ~ kube-nodel | /dev/sda3:  50.00%
= kube-master1 | /dev/sdb : 9.00%
= kube-master1 | /dev/sdal : 7.00%
an— = kube-node1 | /dev/sdal : 7.00%
30% = kube-node2 | /dev/sdal : 7.00%
= kube-node1 | /dev/sdb : 1.00%
= kube-node2 | /dev/sdb : 1.00%
= kube-master1 | shm: 0%
= kube-master1 | tmpfs : 0%
20X ~ kube-node1 | tmpfs : 0%
kube-node2 | tmpfs : 0%
10%
0%
21:54:00 21:54:30 21:55:00 21:55:30 21:56:00 21:56:30 21:57:00 21:57:30 21:58:00 21:58:30
D eh - Confidential -

w= kube-master1 | /dev/sda3
« kube-node? | /dev/sda3
«= kube-node1 | /dev/sda3
we kube-master1 | /dev/sdb
«= kube-node2 | /dev/sdal
== kube-node1 | /dev/sdal
«= kube-master1 | /dev/sdal
« kube-node? | /dev/sdb
« kube-node1 | /dev/sdb
kube-node2 | tmpfs
« kube-node1 | tmpfs
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010 T~ | | =kubenodel load Im:

0.05 [~

19:41:00 19:41:30 19:42:00 19:42:30 19:43:00 19:43:30 19:44:00 19:44:30 19:45:00
== kube-node1 load 1m == kube-node2 load 1m == kube-nodel load 5m = kube-node2 load Sm = kubenodelload 15m - kube-node2 load 15m
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0.0100
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G

88 1. 2 ZL}Z Kubemetes Deployment Statefulset Daemonset metrics ~ Wt v @ o
Namespace  default v Deployment  All v All» All~ Node All »
Deployment memory usage Deployment CPU usage Unavailable Replicas POD Count
75 0.40

= QlastSminutes Q &

70
65
0 0, 0,
24% _0.22% 0% o
4 N . S5
Used Total Used Total Available (clu... Total (cluster) s0
45 == kube-node1 load 1m == kube-node2 load 1m
5.34GiB 22.1 GiB 0.07 cores 24 cores 6 31 1922 1924 = kube-node1 load Sm == kube-node2 load Sm
= pods i = kube-node1 load 15m ~ kube-node2 load 15m
Memory usage
1968 max current~
w= jbosseap71-app-5789b8caad-dggk7 1.67 Gi8 1.67 GiB
i | | | | — jbosseap71-app-5789b8caddbBmOr 1.66GiB 1.66GiB
— tomcat-app-68fd9fS79b-pbbke 58283Mi8 58263 MiB
M- — springboot-app-76d97887d8-5bh7 41728MB  41728M8
- b hatb 37888MiB 37813 M8
a77 M8
0B
d 1921 1922 1923 1924 1925
Al processes network /0
current~ 5008/s max avg
85% == -> kube-node1 | springboot-app-76d97887d8-6hqtb 214038/s  139.49B/s
79% 2508/s = ->kube-node1 | jbosseap71-app-5789b8ca4d-dggk7 178418B/s  143058/s
63% ’ = -> kube-node2 | jbosseap71-app-5789b8ca4d-b8mor 20417 B/s 146.65B/s
13% OB/ . > kube-node? | tomcat-app-68fd9f579b-ar7dc 173008/s  139298/s
7 == -> kube-node1 | tomcat-app-68fd9f579b-pbbke 182.038/s 149.77 B/s
7™ s [ ——r e app Sibh7 196978/s  143718/s
7% . < kubenode2| Sjbh7 -194808/s  -398.73B/s
™ SeoK/s . <kube-node | tomeat-app-68fd9f570b-pbbkc 353388/s  449.438/s
s - . < kube-nod app s7dc 271978/s  -428028/s
o% s = < kube-node2 | jbosseap?1-app-5789b8casd-bBmor 333.108/s  -424558/s
—~ — kube-node1 | tmpfs 0% i < kube-node] | jbosseap?1-app-5789b8casd-dggk? 285738/s  -414598/s
1921 1922 1923 1924 1925 = kube-master1 | tmpfs % = 1922 1924 e < kube-node1 | springboot-app-76d97887d8-6hatb -220878B/s  -388.688B/s
% 1033 1833 183y 32 - EIpEEaty | Autys or . 433 &3¢ < prpeuogs | | sbuudpoos-abb- \04a 188 1q8-Opdp

os

e oogsy | st (i3

1 | posaesby ;b

- Confidential - Opennaruy, Inc.© 2016 | AllRights Reserved.




8hx| ot

..
KNOWLEDGE

OS % OCP, k8s &#Ho| mL|E{ =

O =2|# o] &H-o| BLIEZ o= X
. SLCIBTLE

EZHZHM

Iﬂ-
- XA il
Stack Trace
=2l Query

Metric LS St&
HAH A 8E T4
« Prometheus Query(PromQL)

HE GJO|E] %o oj2f

P

opennaru

KHAN 0m!




HTML5 User Interface

.cm. *.- ponaitl  depll panalt  dhopdd

Responsive Web . I o s e
Cross Browsi Yy
Mult

ishohn - Confidential - nary, Inc. © 2016 | All Rights Reserved




B | @8.a] + org.mariadb.jdbc.MysQLConnection. preparestatement()

%2 | 8.9] + org.jboss.resource.adapter. jdbc.WrappedPreparedstatem

B 8.8] + org.mariadb.jdbc.MyS)LPreparedstatement . execute (D)
» DB 3 URL: jdbc:mysqgl://192.168.16.89:3303/kisa_ehrd3
* Query : J* finish.updateStudentScore *f UPDATE TB_LMS_STUDEN
MUDYTIME=2?, ISGRADEABLE=?, LDATE=F_DATE() WHERE SUBJ= » AND YEAR=? AMND
* Params: 8.8, 15.3846, 8.0, 0.0, 6.0, 2.0, 8.0, 2.0, 0.8, 0.8
* Mapped: J* finish.updateStudentScore *f UPDATE TB_LMS_STUDEN
.8, AVREPORT=08.8, AVACT= 8.8, STUDYTIME=63, ISGRADEABLE="N", LDATE=F D
> SQLERR: Query timed owt
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KHAN
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opennaru

m | Qo ==

£ Created uuID

c m

# Created

il 2019-01-1% 14:11:15  81BF1078-768D-46F1-B5CD-B9 1 2019-01-19 14:14:08  5749186D-7480-47D1-BFOF-2A1

e
&l

c

# Num  Classname Bytes [%] Bytes Instances

Qs

char(] Bt 35.2MB 258,535 Recv.. Send-Q  Local Address Foreign Address  State PID/Program name

8.62%
byte] HELE LY (] 127.0.0.1:9999 0.0.0.0:% LISTEN 509/java

java.lang.String 6.11% 6.1MB 253,850

0 10.6.3.224:5455 0.0.0.0:* LISTEN 509/java

5.55%
java.util. HashMap$Node 5.5 MB 173,073 10.6.3.224:7600 0.0.0.0:* LISTEN 509/java

java.util jarJarFile§JarFileEntry 5.0 MB 52,595 0.0.0.0:8080 0.0.0.0:* LISTEN 509/java

Lock2 FH75, URL EEHA| Java Z2M A AARO0| ALES R HER/T &4

G| O|Ef A =4

Datasource Pool Count
m | Q= X ax

Created B created

higher values represent higher usages

2019-01-19 14:15:40 S59C24E35-1AES-442B-AFD4-98___ B 2019-01-18 18:41:34  505212AA-0DF0-43DB-8100-BF
o oy .
Editor Created  2019-01-18 18:41:33 Uptime 4 days 02:49:11 Load  3.4,3.9,3.6(1m,5m,
Avg  15m)

Processes 750 Total / 749 Sleeping. 1 Running. 0 Zombie, 0 Stopped
# Com.. PID Device Size/Of  MNode Name

1 @ieva 509 ) 253,28 85 4199509 /homeljboss (<] User : 10.0% , System : 0.0% , Nice: 0.0 %, Wait: 0.0%. Idle: 90.0 %
java 509 253,28 261 1027 ! Usage
java 509 253,28 7376 6295581 ust/lib/jvm/java-1.8.0-openidk-1.6.0.1 e m Qau & oz ey
java 509 253,28 411090 8420366 /opt/eap/standalone/tmp/vfs/deployme..

PID User Start Time Mem RSS Mem  Shared . State CPUTIme  CPU. ME
java 509 253,28 24956 4372527 /opt/eap/standalone/tmp/vis/deployme

-01-14 17+ 4. 137: 23.1% 1l
115,263 (9 root 2019-01-14 17:53... 4268 2545M8  10.5Me [EIGONMGN 05:37:11.2
-01- . 102+ 21.5% 2
2019-01-18 18:32 6368 404.8ms  20.1 M5 [JEISSHIGN 00:02:20.0

java 509 253,28 2666695 90124 Iopt/eapfstandalone/tmp/vfs/deployme.

java_509 253,28 220535 29437985 /opt/eap/standalone/tmp/vis/deployme
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# Line# Type A Mame URL Duratio. ..
- _ hittp-thread-poo loelicms/comiaction... q
_ http-thread-poo... loelicmsicomfaction... 4
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. AyE

Host Instance
- 2017-05-04 17:21:48 192.168.122.1 egovll
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Record ID: 1

+ Lock HZ 22! A| Lock

Owner HS 2 0| &

[3 Thread Dump Te... 2017-05-04 17:21:484A9002621-BA69-4]
0b - None

67

68  “htip-thread-pool-threads,~249" #448 prio=5 os_pric=9 ti;
T Java. rang s TnFeau. State ! gLOKKEL (on ooject monite
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T (8T Org.apacne. 10ga) - Appenderskezetor).do 11 (Refl:
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QEANZE

petclinic-jpboss-khan-12 « fays og petclinic-jboss- petclinic-jboss-khan-12

app openshift.io/deployment-config.name app openshift.io/deployment-config.name

app openshift.io/deployment-config.name

N 47H Pod ZIE||0] L

Status: T Active

Deployment Config: petclinic-jboss-khan

Status Reason: config change

Selectors: app=petdlinicjboss-khan
deployment=petclinic-jboss-khan-

Details Environment Metrics  Logs Details Environment Metrics Lo,
17l Pod ZiE{|0] 1 B 37l Pod ZE|0|1

Status: £ Active Status: C Active

Deployment Config: petclinic-jboss-khan

Status Reason: config change

Selectors: app=petclinic-jboss-khan
deployment=petclinic-jboss-khan-
12
deploymentconfig=petclinic-jboss.

Deployment Config: petclinic-jboss-khan

Status Reason: config change

Selectors: app=petclinicjboss-khan
deployment=petdlinic-jboss-khan-
12
deploymentconfig=petclinic-jboss-
khan

OpenshiftoA] Auto Scaling2 £

Template =
QAAEIA F7}

deploymentconfig=petclinic-jboss-

khan khan

Replicas: Replicas: 4 current / 4 desired (autoscaled) Replicas: 4 current / 4 desired (autoscaled)

Template Template

KHAN apm KHAN apm KHAN apm
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a0 XESEBI0L12.16{106.12.96]
| &Y @0 -0
d . . F2%0 HHS ALE FOOHR_ 0%
s 1000 20 = 1000 1
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