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‘Chack out the Kubarnstes Instance calculator

Research on the trade offs when
choosing an instance type for a

Quota of Node memory available to Pods
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un Pods. The resources are partioned i 4

1
1. Memory and CPU reserved tothe operating 2
system and systom dasmons such as 4
2/ Memory and CPU reserved o the Kubelet and
Kubernetes agens such as the CRI 8
3. Memory reserved forthe hard eviction treshold 16
2 Memory and CPU avaiable to Pods o
Thegraghshow h tal momeryavalefor 128
g Pods fer b 102
256
11y0uhave 2 Kernelos cuse i GKE with o
singl Nod of memary, only 65% of the
velabe menmry s sood i Pos. T
reamining memory is necessary (o un the OS,
Kubelet, CRI. CNI e
(GKE and AKS reach 90% evel of ulisaon with
instances over 64GB. EKS s 90% effcient starting
Wi BGB.
un Pods. The resources are partlioned i 4 |
1. Memory and CPU reserved tothe operating 2
system and systom daemons such as SSH A
2 Mermory and P o the Kubelel and
ubernetes agens such as the CRI 8
3. Memory reserved for the hard eviction treshold 16
4 Memory and CPU avaiable to Pods P
o raph showh ol memory vl for o
mnmng "Pods after sublracing the reserved
1fyou have a Kubernetes cluster n AKS wih a
Sitgle Node and 2 vGPU $0% of i ot
CPUs are used torun Pods. The
mamory s necessay o the 03, Kubolt Rl
CNL. etc.
s ong a5 you use node with ateast 2 vCPU you
should be in.
There: Pods that
900 can run on sach Node f
Each cloud provider has a dferent imit 2
4
Mostof the time the lmi s independent o the
Node size (e.9. GKE, AKS) 8
16
nerorecasos whre i numbor fpods o
onthe Node size (notable: EKS)
128
192
“The merics i rlevant o measure your blast 256
radius.
Assuming that a Noda i lost how many Pods are
affectod?
that they can run. A
‘Assuming that you run the max number of Pods o 2
that node, how much memory is avalable o each 4
s
s
“This metrc divides the available Node memory by 16
the max number of Pods for hat nstance type. o
1y hve Kubameescusior i GKE with o sl 128
Node of 1288 of memory. 102
Pods and each of them can use 1.08GB of
256
1t not possibie o run small workloads (ess than
1GB of memory) effcientl on GKE when the node
size i greator han 12868 of memry.
EKS has a peak at 192G of memory. That's
‘where there are the most Pod wih t lrg
memory avaiiable t them (234 Pods wih 810ME
of memory each).
1allmny Pods ar using 1683 of memory,what Pod memory limit
Insance e houk use o maimise th momory 0568
168
o charts prosonts 5 sconarios: what f ll the pres
Faie e i b v 113450 16 G
18
“The chart shows how uiised s the node. s
1668

When all Pods n your custer are 1G8, the best
ode that can alocale the most number of Pods is
5 Node wih 64GB of memory.

Values bafore the poak means tha tha node s
underutiised (iere's st space, but not enough to

Values afer the peak means tha you reached the
limiL of Pods on that and you can' schedule more
Pods on thatnode.

I darnal o best e o Pos ot average
of memory s a 64GB Nod

112hePodmomory i nresses naverage o
2GB, a 192GB memory nstance is the

il my Pods are using 1GB of memory, what
instance type | should use to maximisa the memory
avaiabie

“The charts presents 5 scenarios: what i al the
Pods nthe Nods have Imis of 1,2, 4,8 or 16 GIB.

“The chartshows how utlsed s the node.

When all Pocs in your custer ae 18, the best
o thatcan al ‘most number of Pods is
& Nods with 192G of memory.

Values before the peak means tht the node is
underutiised (there's st space, but not enough fo

Pay attenton o local neficiencies due to the imits
how many Pods can be deployed on a Node.

il my Pods are using 1GB of memory, what
instance type | should use to maximise the memory
avaiabi’

“The charts presents 5 scenarios: what i al the
Pods inthe Nods have lmis of 1,2, 4, 8 or 16 GIB.

The chart shows how uilised is the node.

When all Pods in your custor aro 1G8, the best
that can allocate the most number of Pods is
aNode wih 1288 of memory.

Values bafore the poak means tha the node is
undorutiised (tere's st space, but not enough (o
un'a Pod).

Values afer i peak moans that you reached the

Nodes have an upper imit on the number of Pods:
that they can run.

‘Assuming that you run the max number of Pods for
that node, how much CPU is avaiable o each
Pod?

“This melri divides the available Nods cores by the
max number o Pods for that nstance type.
(GKE can have at most 110 pods per node.

Ifthe Node has 16 cores, you can spit e
‘avaiable millcores evenly to all Pods. Each Pog
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receives a quota of 14355 millcores.

“ ® T

Larger nodes in GKE and AKS lead to Pod with
GPU (Number of cores) more CPU availabl (due {0 the cap on the number

of Pods)



















CPU cores

Memory

Instance memory

Millicores reserved for the kubelet and kubernetes a

GKE
Kubelet

150

Kubelet
0.25
05

18
26
5.48
9.32
1156
12.84

Instance memory available for

pods

Pod memory size

Instance memory

Pod memory size

Instance memory

Pod memory size

CPU cores

CPU available

840

1830

3820

7810

15790

31750

63670

Total Reserved % Available for wor Available for wor max density (GB)

os Total reserved  Total reserved % Available Available %
100 160 16.00% 840 84.00%
100 170 8.50% 1830 9150%
100 180 450% 3820 95.50%
100 190 2.38% 7810 97.63%
100 210 1.31% 15790 98.69%
100 250 0.78% 31750 99.22%
100 330 0.52% 63670 99.48%
0os Hard eviction Total Reserved
01 01 045 45.00% 055
041 04 4 35.00% 13
01 0.1 12 30.00% 28
01 01 2 25.00% 6
041 04 28 17.50% 132
01 0.1 5.68 8.88% 58.32
01 01 952 7.44% 118.48
041 04 1176 6.13% 180.24
01 0.1 13.04 5.09% 242.96
Pods per Node (with memory limits)
1 2 4 8 16
055 13 28 6 132
1 2 5 12 26
0 1 2 6 13
0 0 1 3 6
0 0 o 1 3
0 0 0 0 1
0 0 0 0 0
Pods per Node (with memory limits) CAPPED
1 2 4 8 16
1 2 5 12 26
0 1 2 6 13
0 0 1 3 6
o o o 1 3
0 0 0 0 1
0 0 0 0 0
Pods per Node (with memory limits) Efficiency
1 2 4 8 16
50.00% 50.00% 62.50% 75.00% 81.25%
0.00% 50.00% 50.00% 75.00% 81.25%
0.00% 0.00% 50.00% 75.00% 75.00%
0.00% 0.00% 0.00% 50.00% 75.00%
0.00% 0.00% 0.00% 0.00% 50.00%
0.00% 0.00% 0.00% 0.00% 0.00%

CPU quota per Pod (in millicores)

7.636363636
16.63636364
3472727273

il
143.5454545
288.6363636
578.8181818

55.00%
65.00%
70.00%
75.00%
82.50%
91.13%
92.56%
93.88%
94.91%

64
85.94%
90.63%
90.63%
87.50%
87.50%
75.00%

0.005.
0.01181818182
0.02545454545
0.05454545455

0.12
0.5301818182
1.077090909
1638545455
2.208727273

118.48
236
118

29
14

128
110
110

29
14

128
42.97%
85.94%
92.19%
90.63%
87.50%
87.50%

Max pods per no

192

192
28.65%
57.29%
93.75%
93.75%
91.67%
91.67%

110

e2-micro
e2-small
e2-medium
e2-standard-2
e2-standard-4
e2-standard-16
e2-standard-32
n2-standard-48
n2-standard-64

256

242.96

242
121
60
30
15

256
110
110
110
60
30
15

256
21.48%
42.97%
85.94%
93.75%
93.75%
93.75%
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128
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Instance memory

Millicores reserved for the kubelet and kubernetes a

EKS
Kubelet

190

Instance type
t2.micro
13.small
3.medium
mS Jarge
mS.xlarge
mS.4xiarge
mS Bxlarge
mS.12xlarge
mS.16xlarge

Instance memory available for

pods

Pod memory size

Instance memory

Max pods per node

Pod memory size

Instance memory

@
8
z
§
E
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E
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CPU cores
1
2
4
8
16
32
64

05
1
2
4
8
16
05
1
2
4
8
16
05
1
2
4
8
16
Instance type
2.micro
mSlarge
mS.xlarge
mS.2xlarge
mS.dxiarge
mS Bxlarge

mS.16xlarge

os Total reserved  Total reserved % Available
100 160 16.00% 840
100 170 8.50% 1830
100 180 4.50% 3820
100 190 2.38% 7810
100 210 131% 15790
100 250 0.78% 31750
100 290 0.60% 47710
100 330 0.52% 63670

Max Pods per nc Kubelet
110 1.465
110 1.465
110 1.465
110 1.465
110 1.465
110 1.465
250 3.005
250 3.005
250 3.005

1 2
0 0335
0 0
0 0
0 0
0 0
0 0
0 0
1
110 110
0 0
0 0
0 0
4 0
0 0
0 0
1
0.00% 0.00%
0.00% 0.00%
0.00% 0.00%
0.00% 0.00%
0.00% 0.00%
0.00% 0.00%

Max Pods per nc CPU available

4 840
29 1830
58 3820
58 7810

234 15790
234 31750
737 47710

Available %
84.00%
91.50%
95.50%
97.63%
98.69%
99.22%
99.40%
99.48%

0s Hard eviction Total Reserved

0.1 01 1,665

04 04 1.665

0.1 01 1.665

0.1 01 1,665

04 04 1.665

0.1 01 1.665

0.1 01 3.205

04 04 3.205

0.1 0.1 3.205

Pods per Node (with memory limits)

4 8 16
2335 6.335 14.335

4 12 28

2 6 14

1 3 7

o 1 3

0 0 1

0 0 0

Pods per Node (with memory limits) CAPPED

4
110
4

coo

50.00%
50.00%
50.00%
0.00%
0.00%

8 16
110 110
12 28
6 14
3 7
1 3
0 1
0 0
Pods per Node (with memory limits) Efficiency
4 8 16
75.00% 87.50%
75.00% 87.50%
75.00% 87.50%
50.00% 75.00%
0.00% 50.00%
0.00% 0.00%

0.00%

CPU quota per Pod (in millicores)

210
63.10344828
65.86206897
134.6551724
67.47863248
135.6837607
64.73541384

Total Reserved % Available for wor Available for wor Max density

166.50%
83.25%
41.63%
2081%
10.41%

2.60%
2.50%
167%
1.25%

64
85.94%
96.88%
96.88%
93.75%
87.50%
75.00%

0

0.335.
2.335
6.335.
14.335
62335
124.795
188.795
252.795

128

124.795
249
124

62
31
15

7

128

249

124
62
31
15

128
97.27%
96.88%
96.88%
96.88%
93.75%
87.50%

0.00%
16.75%
58.38%
79.19%
89.59%
97.40%
97.50%
98.33%
98.75%

192

188.795
377
188

94
a7
23
1

192
65.10%
97.92%
97.92%
97.92%
95.83%
91.67%

0
0.003045454545
0.02122727273
0.05759090909
01303181818
05666818182
0.49918
0.75518
1.01118

256

252795
505
252
126

63
31
15

256
250
250
250
126
63
31
15

256
48.83%
97.66%
98.44%
98.44%
96.88%
93.75%



CPU cores

Memory

Millicores reserved for the kubelet and kubernetes a

AKS
Kubelet
60
100
140
180

420
740

Kubelet
0.25
05

18
26
5.48
9.32
1156
12.84

Instance memory
Instance memory available for

pods

Pod memory size

Instance memory

Pod memory size

Instance memory

Pod memory size

CPU cores

@
83 oan-

CPU available
840

1800

3760

7720

15640

31480

63160

os
100
100
100
100
100
100
100

os

cococococoo

cocoocoo

1
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Total reserved  Total reserved % Available

160
200
240
280
360
520
840

Hard eviction
075
075

075
075
075
075
075
075

cocoooan

2
25.00%
0.00%
0.00%
0.00%
0.00%
0.00%

CPU quota per Pod (in millicores)

3.36
72
15.04
30.88
62.56
125.92
25264

16.00%
10.00%
6.00%
3.50%
2.25%
1.63%
131%

Total Reserved
1

135

1.85

2565

345

6.33

10.17

1241

13.69

15640
31480
63160

Available %
84.00%
90.00%
94.00%
96.50%
97.75%
98.38%
98.69%

Total Reserved % Available for wor Available for wor Max density

100.00%
67.50%
46.25%
33.13%
21.56%

9.89%
7.95%
6.46%
5.35%

0

0.65
215
535
12.55
57.67
117.83
179.59
24231

Pods per Node (with memory limits)

4

215

cocoan s

8

535
10

oo

Pods per Node (with memory limits) CAPPED

4

cooana

8
10
5

2
1
0
0

16
25
1

o~ won

Pods per Node (with memory limits) Efficiency

4
50.00%
50.00%
50.00%
0.00%
0.00%
0.00%

8
62.50%
62.50%
50.00%
50.00%

0.00%
0.00%

16
78.13%
75.00%
75.00%
75.00%
50.00%

0.00%

0.00%
32.50%
53.75%
66.88%
78.44%
90.11%
92.05%
93.54%
94.65%

64
89.84%
89.06%
87.50%
87.50%
87.50%
75.00%

0
0.0026
0.0086
0.0214
0.0502

0.23068
0.47132
0.71836
0.96924

128
235
17

29
14

128
91.80%
91.41%
90.63%
90.63%
87.50%
87.50%

Max pods per no

192
65.10%
93.23%
92.71%
91.67%
91.67%
91.67%

250

Standard_B1s
Standard_A1_v2
Standard_A2_v2
Standard_A4_v2
Standard_A8_v2
Standard_A8m_v2
Standard_D32_v3
Standard_D48_v3
Standard_D64_v3

256

24231
484
242
121

60

30

15

256
250
242
121
60
30
15

256
48.83%
94.53%
94.53%
93.75%
93.75%
93.75%



