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« 1.0-100 Node / 3000 Pod
« 1.3 -2000 Node / 60k Pod
« 1.6 = 5000 Node / 150k Pod

ST AZIFABIBIRE . B58F 30k Node
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- Utility : CPU/INTZ/RLE/ M3 FI R
- Saturation . FMIIKE/IEFE
» Error : thiNikiEIR. MAEEIREE

By Bredan Gregg

http://www.brendangregg.com/usemethod.html
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« 8. sar-n DEV 1

« 10. top

Perf Analysis in 60s
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1. uptime - load averages

» 2. dmesg | tail - kernel errors

« 3.vmstat 1 - overall stats by time
* 4, mpstat -P ALL 1 « CPU balance

» 5. pidstat 1 * process usage
 6.10stat -xz 1 » disk I/O

« 7. free -m * memory usage

e network I/0O

e 9.sar -n TCP,ETCP 1  TCP stats

 check overview

http://techblog.netflix.com/2015/11/linux-performance-analysis-in-60s.htm]
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« netstat/sar & stz

TCcpEXt:
867 SYN cooklies sent
1063 SYN cookies received
2470 TCP sockets finished time walt 1n fast timer
25 delayed acks sent

Quick ack mode was activated 150 times

30 packets directly queued to recvmsg pregueue.

- BRI AR E 2 EZASIR/N
e sar -n DEV,ETCP 1 @E&£8R5SH retrans
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Prometheus+Grafana
|— |
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Prometheus+Grafana

Graphite
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Prometheus
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{9 - @8 MBS - Master 1.62 - ® 2 B < zoomout » @ Last30 minutes

apiserveriSsiidi=) scheduler/SaliNiE] controller-manageriaaiiial

2.701 week 2.701 week 2.701 week

SHNE ERRE
5000% '
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1000% \

ATVNNANNNNNNAPANPANANNNNNINNNANNNNNI I
0% 0B 0B
14:00 14:.05 14:10 14:15 5 5 14:00 14:05 14:10 14:15 1420 5 14:00 14:05 14:10 14:15 14:20

== 10.185.0.58:16080-apiserver16 Min: 431% Max: 4604% Avg: 1382% == 10.185.0.58:16080-apiserver16 Min: 4.53 GiB Max: 16.29 GiB Avg: 15.21 GiB == 10.185.0.58:16080-apiserver16 Min: 4.64 GiB Max: 19.80 GiB Avg: 17.62 GIiB
== 10.185.0.58:16251-scheduler16 Min: 0% Max: 73% Avg: 36% w= 10.185.0.58:16251-scheduler1i6 Min: 29 MiB Max: 2.00 GiB Avg: 1.81 GiB == 10.185.0.58:16251-scheduleri6 Min: 58 MiB Max: 2.05 GiB Avg: 1.93 GiB
== 10.185.0.58:16252-controller-manager16 Min: 0% Max: 1423% Avg: 281% == 10.185.0.58:16252-controller-manager16 Min: 46 MiB Max: 8.38 GIB Avg: 7.39 GiB == 10.185.0.58:16252-controller-manager16 Min: 893 MiB Max: 11.13 GiB Avg: 10.38 GiB

GoRoutine#E GCHi= N SRE
400000

300000

200000

100000

14:00 14:05 14:10 14:15 14:20 14:25 14:00 14:05 14:10 = 3 1425 14:00 14:05 14:10 14:15 14:20 14:25

== 10.185.0.58:16080-apiserver16 Avg: 381784 == 10.185.0.58:16251-scheduler16 Avg: 70 == 10.185.0.58:16080-apiserver16 Avg: 0.004 s == 10.185.0.58:16251-scheduler1i6 Avg: 0.002 s == 10.185.0.58:16080-apiserver16 Avg: 1.27 K == 10.185.0.58:16251-scheduler16 Avg: 10
== 10.185.0.58:16252-controller-manager16 Avg: 685 == 10.185.0.58:16252-controller-manager16 Avg: 0.002 s == 10.185.0.58:16252-controlle-manager16 Avg: 12
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Prometheus+Grafana

. IEBINZFH metrics

» apiserver 5 etcd 15[8)AYEEIR ( operation&resource )
» apiserver izl

» Controller manager Sync FEIR%it ( resource )

» Controller manager PASIBF1E

» Scheduler BAFIEAIE
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\

10:20 10:22 10:24 10:26 10:28 10:30 10:32 10:34 10:36 10:38 10:40 10:42 10:44 10:46
== 200 Max: 4775 Avg: 3585 == 201 Max: 40 Avg: 1 == 403 Max: 1 Avg: 0 = 404 Max_ 1 Avg: 0 409 Max: 0 Avg: 0 429 Max: 19509 Avg: 609 500 Max: 292 Avg: 5
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Bz 20000 > 7000
SHFE: 6min+ = 2min30s

ll

— :
0 _
13:44 13:46 13:48 13:50 13:52 13:54 13:56 13:58 14:00 14:02 14:04 14:06 14:08 14:10

== 200 Max: 6278 Avg: 4545 == 201 Max: 40 Avg: 1 = 403 Max: 0 Avg: 0 404 Max: 2 Avg: 0 409 Max: 21 Avg: 0 429 Max: 7100 Avg: 156 500 Max: 0 Avg: 0

www.163yun.com



| t0{aJ{K4¥, Kubernetes ?

» [+242 Sync?

» Controller manager Sync FEIR%it ( resource )

+ - R EALEE

—

AP )

- - Bfp—ERATE(EE
Namespace 5 min, Endpoint 30s) ££[R2*>—IX

(FrLEiRALE |, KB etcd2 HIER)
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2017-07-18 14:44:38

- demonset_controller:

- deployment_controller:

- endpoint_controller:

- namespace_controller:
replicaset_controller:
serviceaccount_controller:

0 us
14:36 14:38 14:40 14:42 14:44 14:46 14:48 1450 1452 14:54 14:56 1458 15:00 15:02

== demonset_controller Max: 381.7s Avg: 4.2 s == deployment_controller Max: 7 ms Avg: 2 ms == endpoint_controller Max: 22 ms Avg: 1 ms == namespace_controller Max: 124 ms Avg: 34 ms
replicaset_controller Max: 6 ms Avg: 2 ms serviceaccount_controller Max: 17 ms Avg: 1 ms
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TRIEZE O(N) , iJEE44EO(P*D)
. L
. LAt
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- L
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» &I DaemonSet Controller FEERTEISE

&3 node BY , fEnodeAEPESE

37X DaemonSet [E£/T , 1

iR Pod List BU1TF2
%40 Field Z5]

58 List Pod , AJE|EZ¢
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JRIE .
19 Label g9ELE:

scH ;. API Expansion #l#l
A, A= client {fCEBEERK

Lister £[3#=ZZ LabelSelector ,

NN Pod List 3%

k8s TIFFATEHEN R

I, . $SRC/pkg/client/listers/$VERSION/${RESOURCE}_expansion.go

(BIttET Pod & LabelSelector A& , MFEL
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iz Pod List 1352

[T Zxam

 SCIR ;. API Expansion /1l

/

/

/
t

}
/

I, . $SRC/pkg/client/listers/$VERSION/${RESOURCE}_expansion.go

/ PodListerExpansion allows custom methods to be added to
/ PodLister.
ype PodListerExpansion interface {

ListAll() ([]*v1l.Pod, error)

/ ListAll provide a fast path to get pods without selector.
func (1 *podLister) ListAll() ([]*vl1l.Pod, error) {
src := l.indexer.List()
dst := make([]*vl.Pod, len(src))
for , m := range src {

dst = append(dst, m.(*v1l.Pod))
}

return dst, nil

www.163yun.com
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Prometheus+Grafana
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1400%

2017-04-13 14:221:10

= 10.185.0.55:10251-scheduler:
= 10.185.0.55:10252-controller-manager:
= 10.185.0.55:8080-apiserver:

1000% WMW

- A MM SN ]

16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00

== 10.185.0.55:10251-scheduler Min: 0% Max:52% Avg:9% == 10.185.0.55:10252-confroller-manager Min: 0% Max: 469% Avg: 147% == 10.185.0.55:8080-apiserver Min: 300% Max: 1231% Avg: 698%

B

CPU

1200%

2017-04-13 1457:43
= 10.185.0.55:10251-scheduler:
1000% = 10.185.0.55:10252-confroller-manager:
= 10.185.0.55:8080-apiserver:

200%

ll-‘ "‘ A
o o -h-s...\_.—l 9

15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00
== 10.185.0.55:10251-scheduler Min: 0% Max:55% Avg: 9% == 10.185.0.55:10252-confrolle-manager Min: 0% Max: 434% Avg: 127% == 10.185.0.55:8080-apiserver Min: 303% Max: 1154% Avg: 686%
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ERESIHT

- ZBEME : perf. systemtap. bcc
- NAAEHE : go tool pprof
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- go tool pprof gEf%
° %EI)\J :

e | H:

RAE : ZENMHlTF

e &I Kubemark CPU g%

KB (> 50%)

KEZEIRY CPU BRI

oJgeE kernel IIFEFERI9Z CPU
perf top -p pidof kubemark
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(10%+)

www.163yun.com

IT2Xi7



< caicloudZ | [TZdlliEF

EEEEEEY .’"

a{alfi4k Kubernetes ?

[kernel] BAMCOPY page range
[kernel] [k] unmap page range
[kernel] [k]  x2apic send IPI mask
[kernel] [k] copy page

[kernel] [k] finish task switch
[kernel] [k] do page fault

[kernel] [k]  lock text start
[kernel] [k] native write msr
[kernel] [k] vm normal page

kubemark [.] runtime.scanobject
[kernel] [k] smp_call_function_many
[kernel] [k] page remove rmap
[kernel] [k] handle mm fault

[kernel] [k] smp call function single
kubemark [.] runtime.mallocgc
[kernel] [k] get page from freelist
kubemark [.] runtime.selectgoImpl
[kernel] [k] clear page c e

[kernel] [k] release pages

kubemark [.] runtime.siftdownTimer
[kernel] [k] raw spin lock

kubemark [.] runtime.heapBitsSetType
[kernel] [k] wp page copy

kubemark [.] runtime.mapiternext
kubemark [.] runtime.heapBitsForObject
[kernel] [k] flush tlb page

kubemark [.] runtime.memmove
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- &I Kubemark CP
- go tool pprof gEf%

U iBF

kubemarkZnZE B

KEZIRY CPU JEFES
« 35N : TTEER kernel i3F2#ERT T CPU
-« TH : perftop -p pidof kubemark
- ZEB : copy_page_range - copy_page - fork > os.Exec,

iptables HIESE , mock F iptablesiEFE
56 ¢ R trace BEIRERSTAN AT

RAE : ZENMHlTF

ENE (> 50%)
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R (10%+)

L

TERHY AR

http://www.brendangregg.com/perf.htm]
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PProf Hi%
« pprof A%

» go tool pprof http://master/debug/pprof/profile
 In : BT apiserver timeout 12 , S5 REei 15 EIH K

. PRS- TILAF http method hack , {i2Erk watch , BZ&HOHT
« curl -XWATCH

http://master/debug/pprof/profile?seconds=XXX -0 output
» go tool pprof <bin> output

o BT

https://blog.golang.org/profiling-go-programs

www.163yun.com
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prof CPU 3

File: kube-controller-manager

Type: cpu

Time: Jul 14, 2017 at 9:35am (CST)

Duration: 5m0.000715116s

434.02s of 563.61s total (77.01%)

Dropped 978 nodes (cum <= 2.82s)

Dropped 58 edges (freq <= 0.56s)

Showing top 80 nodes out of 200 (cum >= 8.615s)
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k8s.io/kubernetes/vendor/k8s.io/client-go/tools/cache.ListAll
16.295(2.89%)

of 289.565(51.38%)

runtime.memeqgbody
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of 9.10s(1.61%)

'ku be rnete S/p kg/a p|/v 1. (* Po d ) GetlLa be | S k8s.io/ku I)ernetes.ivendor/‘k85.ioﬁclien't-go,“tpols/cache.( *threadSafeMap).List

7.88s(1.40%)
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» ListAll &8 1JLabelSelectondjE

/m_
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. {@id GetlLabels BY labels i3

o KEFI5K selector I AT

*

522 ;. 10 selector.Emtpy() BFHY QuickPath

kBs.io/lkubernetes/plkg/client/listers/corefvl.(*podLister).List.funcl
5.355(0.95%)
of 35.79s(6.35%)

k8s.io/kubernetes/vendor/k8s.io/apimachinery/pkg/a
31s(5.50%)

SN A

33 func ListAll (store Store, selector labels.Selector, appendFn AppendFunc)
for , m := range store.List () {
metadata, err := meta.Accessor (m)
1f err I=

1f |lselector.Matches (labels.Set (metadata.GetLabels())) {

appendFn (m)
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k8s.io/kubernetes/vendor/k8s.io/client-go/tools/cache.ListAll
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» ListAll &8 1JLabelSelectondjE

33 func ListAll (store Store, selector labels.Selector, appendFn AppendFunc)
34 for , m :=
EHUNC bel labels &8
. etLabels EX labels 13}

range store.List () {

if selector.Empty () {

36 appenﬁiz(m)
KEBSiEK selector YA

}

metadata, err :=

+ J3Z : 1810 selector.Emtpy() BFHY QuickPath * “eturn srr

g

recurn

}

1f selector.Matches (labels.Set (metadata.GetLabels())) {
appendFn (m)
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k8s.io/kubernetes/vendor/k8s.io/apiserver/pkg/storage.(*Cacher).List
16.14s(2.19%)
of 512.87s(69.69%)

'474.195

lkBs.io/lcubernetes/vendor/k8s.io/apiserver/pkg/storage.filterFunction.funcl
2.46s(0.33%)
of 474.21s(64.44%)

19.02s \452.395

u nti me.mem eq b Od y k8s.io/kubernetesjvendor/k8s io/apiserver/pkg/storage.SimpleFilterfuncl

0.70s(0.095%)

24635(335%) of 452.395(61.47%)

|451.69$

lkBs.io/lkubernetes/vendor/kB8s.io/apiserver/pkag/storage.(*SelectionPredicate).Matches
viserver/pkg/storage.(*watchCache) WaitUntilFreshAndList 3.1 15(0 42 %)
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i of 451.695(61.38%)
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15s 83.08s 77.89s 149.81s 29.98s
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] 38.58s(5.24%) 13.255(1.80%) 20.725(2.82%)
of 183.08s5(24.88%) of 77.89s(10.58%) of 149.815(20.36%)

Ne—
Va 50.85s / 25.52s

’ ~_, - -
runtime.makemap runtime.mapassign
16.28s(2.21%) 50.585(6.87%) 2.14s
of 64.84s(8.81%) of 270.855(36.81%)

s/cache.(*threadSafeMap).List
5.07s 1.17s
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FIRGetAttraERk) , 200
ieHY key # *1’7']50‘)*‘ EI’JJ=='r$ ¥ | key || value
{8 , NP

Map4ERk, key || value

« BFREIR |, attr mapZEtd— [

i keytHRE , RBvaluef B

yAY

Z 1O De adaQjustedq.
_iﬁ 216 podSpecificFieldsSet := make(fields.Set, )
217 podSpecificFieldsSet | ] = pod.Spec.NodeName
podSpecificFieldsSet [ ] = (pod.Spec.RestartPolicy)

New attr map - | key || value

podSpecificFieldsSet [ ] = (pod.Status.Phase)
return generic.AddObjectMetaFieldsSet (podSpecificFieldsSet, &pod.ObjectMetalp
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A0 . pod XJNAY filter Ay Vo ikeyj: func

ﬁa’%EIg map static attr map — i key j: func :

var podFieldCallbak = fields.CallbackSet{
: func (obj runtime.

: func(obj] runtime.

func (obj runtime. 3
: func(obj runtime. ' { return -- Fr
func (obj runtime.
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