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D+95
WooJu Son (손우주)

WooJu == Universe (Space)

우주아빠
father of 

the universe 



Understanding the title..

Clouds on Clouds:
OpenStack and Kubernetes
With Cloud-Barista

Session for beginners..
experimental and not practical



Lab: a cloud on a cloud on a cloud

Public cloud

Bare-metal VM

OpenStack cloud

OpenStack VMs

Kubernetes cluster

Pods & 
Service

accessible?
why? how?

deployable?
why? how?



Three open sources, three different roles

OpenStack

VM VM VM

abstracts

server server server

hands you a VM

Kubernetes

Pod Pod Pod

abstracts

node node node

hands you a Pod (container)

Cloud-Barista

Multi-cloud Infra
(VMs across clouds)

abstracts

AWS Azure GCP

hands you a multi-cloud Infra

Family of CNCF & LF Friend



Lab: a cloud on a cloud on a cloud

Public cloud

Bare-metal VM

OpenStack cloud

OpenStack VMs

Kubernetes cluster

Pods & 
Service

control-plane 
for today’s lab
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Cloud-Barista is an Open Source (Apache 2.0)

Project and community to provide essential functionalities 
for building multi-cloud solutions

github.com/cloud-barista/cb-tumblebug

https://github.com/cloud-barista/cb-tumblebug
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Cloud-Barista: Multi-LLMs demonstration

Cloud-Barista   —   one Infra request

one MC-Infra   ·   10 nodes   ·   3 clouds, many regions watch the map — the pins come up one by one

AWS LLM serving

GPU node 1

NVIDIA L4

GPU node 2

NVIDIA L4

GPU node 3

NVIDIA L4

GPU node 4

NVIDIA L4

vLLM  /  Ollama

GCP LLM serving

GPU node 1

NVIDIA L4

GPU node 2

NVIDIA L4

GPU node 3

NVIDIA L4

GPU node 4

NVIDIA L4

vLLM  /  Ollama

Azure the front, and the eyes

Open WebUI

the chat GUI

Observability

metrics · logs

2 nodes  ·  no GPU needed

1
one Infra request

10 VMs, 3 clouds, one name
2

one remote command

vLLM  ·  Open WebUI  ·  observability
3

a global LLM service

in minutes, not weeks

One request.   Ten machines.   Three clouds.   One service.

Provision and configure a global LLM service infra dynamically





AWS / GCP / IBM  —  a public cloud
the one thing we did not build

①
a bare-metal machine, rented on it
one machine, for one afternoon

②
OpenStack, installed on that machine
a whole cloud, inside one machine

③
three VMs, created inside that OpenStack
control-1  ·  worker-1  ·  worker-2

④
Kubernetes, installed on those three VMs
a cluster, two clouds deep

⑥
Open WebUI, deployed on that cluster
one Pod, behind one Service

⑤   admin (Headlamp)
the cluster, driven from outside

⑦   end-user (browser) 
DNS  →  the app

This is an experiment, not an architecture.

Lab: a cloud on a cloud on a cloud



AWS / GCP / IBM  —  a public cloud
the one thing we did not build

①
a bare-metal machine, rented on it
one machine, for one afternoon

This is an experiment, not an architecture.

Lab: a cloud on a cloud on a cloud



Need bare-metal (OpenStack is hard to be deployed in VMs)

cloud VM cloud bare-metal machine

a physical server CPU     VT-x / AMD-V a physical server CPU     VT-x / AMD-V

the cloud's own hypervisor VT-x already taken

the VM you rented

OpenStack wants to run VMs here
= nested virtualization ✕

no /dev/kvm  →  QEMU software emulation  →  far too slow

your OpenStack VT-x is yours

a real VM a real VM a real VM ✓

/dev/kvm is there  →  KVM hardware acceleration  →  real speed

A hypervisor needs the real CPU.  So rent the machine, not a slice of it.

and this is not exotic — the big clouds all rent whole machines by the hour

AWS

EC2  *.metal

Google Cloud

c3 / c4a  metal

IBM Cloud

Bare Metal Servers

Alibaba Cloud

ECS Bare Metal  (ebm)



Demo  ·  step 1



AWS / GCP / IBM  —  a public cloud
the one thing we did not build

①
a bare-metal machine, rented on it
one machine, for one afternoon

②
OpenStack, installed on that machine
a whole cloud, inside one machine

This is an experiment, not an architecture.

Lab: a cloud on a cloud on a cloud



Getting OpenStack onto that machine

①   how does a command reach the machine?

by hand

you

VM 1

VM 2

VM 3

ssh   × 3

one terminal
at a time

Cloud-Barista

one API
call

labelSelector
role = node

control-1 ✕

worker-1 ✓

worker-2 ✓

every matching
VM, at once

②   which installer?

DevStack
one script, one machine

dev  ·  demo ★  this lab

Kolla-Ansible
containers, driven by Ansible

production

by hand
the install guide, service by service

learning

one remote command   →   one script   →   17 minutes   →   a working cloud



Demo  ·  step 2



AWS / GCP / IBM  —  a public cloud
the one thing we did not build

①
a bare-metal machine, rented on it
one machine, for one afternoon

②
OpenStack, installed on that machine
a whole cloud, inside one machine

③
three VMs, created inside that OpenStack
control-1  ·  worker-1  ·  worker-2

This is an experiment, not an architecture.

Lab: a cloud on a cloud on a cloud



You do not have to learn a second cloud

Cloud-Barista   —   one API

aws azure gcp ncp alibaba openstack-metal-1 NEW

the usual price of one more cloud

CLI dashboard API

✕   we never opened any of them

registered at runtime

definition credential assets

the OpenStack we installed on the bare-metal machine

One more provider.   The same control plane.



Demo  ·  step 3



AWS / GCP / IBM  —  a public cloud
the one thing we did not build

①
a bare-metal machine, rented on it
one machine, for one afternoon

②
OpenStack, installed on that machine
a whole cloud, inside one machine

③
three VMs, created inside that OpenStack
control-1  ·  worker-1  ·  worker-2

④
Kubernetes, installed on those three VMs
a cluster, two clouds deep

This is an experiment, not an architecture.

Lab: a cloud on a cloud on a cloud



Getting Kubernetes onto the three VMs

①   the three VMs have no public address

Cloud-
Barista

✕

Bare-metal
machine

Jump host
(Bastion)

inside OpenStack

control-1

worker-1

worker-2

one remote command  ·  labelSelector  ·  hopping through one machine

②   which installer?

kubeadm
the official way, node by node

this lab

k3s
one small binary

edge  ·  tiny

Kubespray
Ansible, many nodes

production

no managed cluster here

control plane first, then the workers join   —   all through the jump host

ssh

ssh

ssh



Demo  ·  step 4



AWS / GCP / IBM  —  a public cloud
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①
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④
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a cluster, two clouds deep

⑤   admin (Headlamp)
the cluster, driven from outside

This is an experiment, not an architecture.
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Reaching the cluster from your laptop

your laptop
Headlamp

the bare-metal machine
15.161.132.237 : 6443

OpenStack's floating IP
172.24.4.86 : 6443

control-1  ·  k8s API server
10.177.113.3 : 6443

A

AWS firewall
allows 6443

B

DNAT  +  masquerade
on the machine

C

OpenStack's router
172.24.4.86 → 10.177.113.3

what happens at  

TO:      15.161.132.237
FROM:  your laptop

TO:      172.24.4.86
FROM:  the machine

DNAT (modify destination) masquerade  (modify sender)

forget the sender and the reply never comes home

The only public address is the machine's.   Everything after it is a rewrite.

kubeconfig  —  one line matters

server:  https://10.177.113.3:6443

true inside the cluster only

server:  https://15.161.132.237:6443

and the certificate has to list it too   (SAN)
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a whole cloud, inside one machine
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three VMs, created inside that OpenStack
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④
Kubernetes, installed on those three VMs
a cluster, two clouds deep

⑥
Open WebUI, deployed on that cluster
one Pod, behind one Service

This is an experiment, not an architecture.

Lab: a cloud on a cloud on a cloud



Open WebUI on the cluster

①   from a port on a node to the container

from
outside

the cluster

control-1 :30080

worker-1 :30080

worker-2 :30080

Service
10.110.58.118

: 8080

Pod

Pod

any node's :30080 works  —  even a node the Pod is not on

②   why a NodePort?

✕
ClusterIP

inside the cluster only

✓
NodePort

a door on every node
★  this lab

✕
LoadBalancer

the cloud hands you one
no cloud to ask

✕
Ingress

one name, many apps
needs a controller

NodePort opens the same door on every node.   Kubernetes finds the Pod.
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④
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one Pod, behind one Service
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DNS  →  the app
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Letting end users in

http://15.161.132.237
:30080

the bare-metal machine
15.161.132.237 : 30080

OpenStack
172.24.4.86 : 30080

any node : 30080
→  Service  →  Pod

A

the AWS firewall
allows 30080

B

DNAT + masquerade
on the machine

C

OpenStack's router
and its firewall

   the same two rewrites as before

TO:      15.161.132.237

FROM:  the visitor

TO:      172.24.4.86

FROM:  the bare-matal

DNAT  —  the destination masquerade  —  the sender

only the port is different:   30080

two firewalls, one path

AWS OpenStack

a request ✕ dies inside OpenStack

a request reaches the Pod

every firewall on the path has to say yes

http://15.161.132.237:30080   —   an ordinary URL, four rewrites deep.



Demo  ·  step 7



Every address, every door

AWS VPC   10.53.0.0/16 subnet   10.53.0.0/18

the bare-metal machine inside AWS   10.53.48.116 public   15.161.132.237

floating pool   172.24.4.0/24 tenant net   10.177.64.0/18

three VMs control-1   10.177.113.3 floating IPs   172.24.4.x

Kubernetes services   10.96.0.0/12 pods   10.244.0.0/16

★  jump host

each worker gets its own slice:  10.244.x.0/24

Pod  10.244.0.7 Pod  10.244.0.9 Pod  10.244.0.11

Service   10.110.58.118 : 8080   —   picks one of them

the cluster's own API   10.177.113.3 : 6443

⑦   end user

15.161.132.237 : 30080

⑤   admin  ·  Headlamp

15.161.132.237 : 6443

doors 1 · 2 · 3 only

1

2

3

4

C
lo

u
d

-B
a
ri

s
ta

A

B

C

1
the AWS firewall

opens :30080
2

the machine rewrites

→ 172.24.4.86
3

OpenStack's router

→ 10.177.113.3
4

Kubernetes

NodePort → Service → Pod

Cloud-Barista, from outside:    A  the machine    B  the VMs    C  Kubernetes   —   always hopping through the jump host

Kubernetes icons: github.com/kubernetes/community (Apache-2.0)   ·   OpenStack icons: github.com/openstack/horizon (Apache-2.0)



Yes: a cloud on a cloud on a cloud

Public cloud

Bare-metal VM

OpenStack cloud

OpenStack VMs

Kubernetes cluster
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YES!
YES!



If any of this was interesting

github.com/cloud-barista/cb-tumblebug

★ Open Source Together ★

• Your Feedback and Contribution 

• Keep This Open Source Alive!

★  planning to apply

https://github.com/cloud-barista/cb-tumblebug


One day. Three open sources, in one Home

OpenStack

VM VM VM

abstracts

server server server

hands you a VM

Kubernetes

Pod Pod Pod

abstracts

node node node

hands you a Pod

Cloud-Barista

Multi-cloud Infra
(VMs across clouds)

abstracts

AWS Azure GCP

hands you a multi-cloud Infra

Family of CNCF & LF FriendFamily of CNCF & LF
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