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Crane - Cloud Resource Analytics and Economics
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Resource Predictor

Moving Windows Fast Fourier Transform Machine Learning

Cost Recommendation Intelligent Scheduling Idle Resource Reallocation

Visualization

G AR ORE SRR Crane-Agent Monitoring

Enhanced QOS based on PriorityClass / Labels Resource Usage

Resource Isolator Metrics Collector Anomaly Analyzer Action Executor Businsss Metrice

Linux Kernel

All Demision Resource Sharing and QoS
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Tencent Cloud
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Deployment: A Deployment: B

\|

LER—: BUESeRETMRITHER

.. Select Resource

Recommennati Kubernetes Cluster
ecommendationRule
type: HPA | Resource

completeStrategy: M etrl CS
completeStrategyType: Periodic | Once 3 L
periodSeconds: 600 ) Run Periodically
resourceSelector: .
- kind: Deployment -
kind: StatefulSet

R dati Github:
name: G SIEEIAT T EE GV Deployment specs

name: D

//\ Workload RUEHETZ AR
_ _—Auo Generated\\\\‘

Recommendation Recommendation Recommendation Recommendation C I C D

targetRef: Deployment B targetRef: StatefulSet C Arg O/Zad | g

recommendationValue: | recommendationValue: | recommendationValue: |
containers: containers: containers: containers:
containerName: a - containerName: b containerName: ¢ - containerName: d
target: target: target: target:
cpu: 100m B cpu: 100m cpu: 100m

cpu: 100m R — o -
memory: 500Mi memory: 500Mi memory: 500Mi memory: 500Mi =) O
2V IR—-. =

recommendationValue: |
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«  HTF Custom Metric

« metric HJERRIF
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« TEFESTKX HPA
« 5 Dryrun 3
o 1BkRSz¥F Prometheus Metric

StatefulSet: B

Deployment: A

EffectiveHorizontalPodAutoscaler

targetRef: Deployment A

minReplicas: 1
maxReplicas: 10
scaleStrategy: Auto

metrics:
- type: Resource
resource:
name: cpu
target:
type: Utilization
averageUtilization: 50

prediction: T
predictionWindowSeconds: 3600
predictionAlgorithm:
algorithmType: dsp
dsp:
samplelnterval: "60s"
historyLength: "3d"

— SHfMetric
FsMetric
— M E Metric
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CPU Cache Access Latencies in Clock Cycles
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L3 Cache Full Random access I 38

L3 Cache In Page Random access 18

L3 Cache sequential access 14
L2 Cache Full Random access Ml 11

{t%iﬁ}% POdﬁggBIﬁEEQN U MA N Od e W Eg-ﬁ-}\ﬁ\ L2 Cache In Page Random access Ml 11

L2 Cache sequential access i

{t%iﬁiﬁﬁlﬁl_ﬁ\N U MA SOC ket W E’\J N U MA L1 Cache In Full Random access M4

L1 Cache In Page Random access W4
Node

L1 Cache sequential access W4

’ KB TEGERFNHEARIFATTIE

AR ETHARIHEESHNUMA Node

local access local access:
distance: 10 distance: 2

BIRRLECPU ManagerSE S5 f B XM '

processor 0 processor 1

NUMA-node 0 NUMA-node 1

~

NodeResourceTopology CycleS
ManagerPolicy ycesate
CraneManagerPolicy: ManagerPolicy -
CPUManagerPolicy

nriLister.Get() -
Reserved: SystemReserved + KubeReserved i Score PreBind
topologyManagerPolicy d

Zones: [|Zone
MaxNodeScore/len(nw.result) AssumePod(pod,result) topology.crane.io/topology-result
ZoneType: Node . 21 Crane-Scheduler
/
Costs: [|Costinfo

Resources: “Resourcelnfo
wuidersuld)
Capacity: logicalCores
Allocatable: capacity - reserved Crane-Agent

ReservedCPUNums: reservedCPUs
Isys/devices/system/node Isyslfsicgroup/cpuset/kubepods.slices/pod1/cpuset.cpus
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sEETi: Workload Mgmt PriorityClass PodQoS Prometheus
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Resource Portrait TimeSeriesPrediction Recommend

Foum e 14 IRREE
Effective HPA Load / Topology Scheduler / Descheduler
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Extended Resource CPUManager Resource Isolator
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Interference Detection Throttle and Eviction
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Node QoS
- HE1Z80%NizfTevictionzI{E

Pod QoS#iny
« #Eapp-type=offlineAYBE Pod,
CPURSRIRE T DITFIRE

Avoidance Actionf{i|
*  YJPodHHTEIKZ, (LHELR LRI R0

Pod:
apptype: online

Pod:
apptype: offline
QOSClass: BestEffort

PodQOS

spec:
allowedActions:
- eviction
resourceQOS:

cpuQOS:
cpuPriority: 7

scopeSelector:
matchExpressions:

- operator: In
scopeName: QOSClass
values:

- BestEffort
labelSelector:
matchLabels:
app-type: offline

Pod:
QOSClass: Burstable

Pod:
apptype: offline
QOSClass: BestEffort

NodeQOS

spec:
rules:
- actionName: eviction
metricRule:
name: cpu_total utilization
value: 80
name: cpu-usage

cpu_total _utilization: 81

AvoidanceAction

spec:
coolDownSeconds: 300
description: evict low priority pods
eviction:
terminationGracePeriodSeconds: 30







P BB K R4 5 St B B 38

TERS PSR B LSS IR E I
EHEBEHEH MKubernetestERE
ERRHRABCPUE

£mELR21MBR, KEBESZEgER25%




i5 i B iR

bl L 4
ul
(ay

5B % it 3251

- EESS: HEHRE. RS « LSS TEER. TS - TELRNISS: FEkserver
- B EREEEYS - BElss: EEERE. TEEE. TDWAEEE BEMSS: rAEIESTT. EERBEANIIIZ

- BRI 1505 - BRI 2005% - BREZEL 10051%%
- CPUtYfERRZIETT25% « CPUIYfERZIETT15% - CPUIYfERZIETT23%

i lcpuFi A= LRSS HDEERTRER

FeEk R egroup) —— FEAR+ BER(LALIR) o P —— FEER BER(IRALIS) —— 7E4+ BS2R(cgroup)

Rl 08g0 98080 0 anng Sagafln, S29 05430, nnS08as. 00, g5E0 5 Juontanon q_-\,?\‘q d93) 8850 2e9

50 60 50 60

A 55 REBRIEERERILL A5 REBREEREXILE



BB 446 B% 38

RAEKE / BREE & < @ < O 2022-11-3022:22:53102023-02:0717:49:39 v > Q 9O

CraneX&

EREIE I
ESRWCPURR |
SE LS AR, ARSEEER11% -
R430256CHIEY, BABHE10W A ]
w m M\UJ 4 'LLJ‘ l“{

hecth )]y, M&NM,L‘% sk bkt s L ”M
\V u“



+ IR EE

ftERREEREE

S RHIAMS AT FIE EUL

% AR E

=






