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RDMA at the Container Level

PF VF-1 VF-2 VF-3

SR-IOV 
CNI

ibdev=mlx5_1
netdev=eth0

net_ns=1

ibdev=mlx5_2
netdev=eth1

net_ns=2
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Kubernetes/
Docker

Container1 Container2 Container3

SR-IOV/RD
MA Device 

Plugin

Mellanox ConnectX Adapter Card with SR-IOV Enabled▪
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Supporting CSIRO’s vision to 
combine supercomputing and cloud.



We have the tools to do it all!

COMMUNITY
We want to make 

HPC more 
cloud-like.

We want to make 
everything more 

cloud-like.



Act as an extension of the CSIRO team letting them focus on what they are good at: 
innovation!

Downstream Support via
Architecture, Training,

Product Management, Etc

Upstream Support via
Project Leadership, 

Engineering, Testing, Etc

So we decided if we work together we could optimise the 
best of all of these worlds.

COMMUNITY



Downstream Support via
Architecture, Training,

Product Management, Etc

Upstream Support via
Project Leadership, 

Engineering, Testing, Etc

This means finding ways to use the same tooling for HPC workloads as for cloud 
workloads.

So we decided if we work together we could optimise the 
best of all of these worlds.

COMMUNITY



CSIRO using code from upstream identifies an issue and hacks 
the code to get it working ;)

Working Together.



CSIRO opens an internal case and works closely with the Red 
Hat teams to test and review the possible change.

Working Together.



Red Hat and upstream community work together to bring the 
best version of the change to reality.

Working Together.



BARE METAL
DEPLOYMENTS

AUTOMATION AND  
LIFECYCLE

INTEGRATION AND 
CERTIFICATION

KEY AREAS OF FOCUS FOR SUPERCLOUD



Mellanox and CSIRO can follow Red Hat supported upstream documentation to generate a certifiable 
offering to commercial customers and a tested and reliable upstream solution for the community.

INTEGRATION GUIDANCE AND CERTIFICATION



SUPPORTING CSIRO’S OPERATIONAL FRAMEWORK 
FOR MANAGING OPENSTACK

TripleO provides a well-defined, supported, 

best practice OpenStack deployment to 

SuperCloud.

Ironic provides integrated bare metal as a 

service capabilities from TripleO for 

SuperCloud.

Spend less time dealing with the “plumbing.”
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https://www.openstack.org/videos/vancouver-2018/ironing-the-clouds-a-truly-performant-bare-metal-openstack-1
https://www.openstack.org/videos/vancouver-2018/ironing-the-clouds-a-truly-performant-bare-metal-openstack-1




# docker run -it --privileged  mellanox/mofed421_docker:latest bash
root@41bf48b224a8:/tmp# ib_write_bw 172.17.0.2
-----------------------------------------------------------------------
                    RDMA_Write BW Test
 Dual-port       : OFF          Device         : mlx5_0
 Number of qps   : 1            Transport type : IB
 Connection type : RC           Using SRQ      : OFF
 TX depth        : 128
 CQ Moderation   : 100
 Mtu             : 4096[B]
 Link type       : IB
(...)
-----------------------------------------------------------------------
local: LID 0x03 QPN 0x008d PSN 0x163d5b RKey 0x00e106 VAddr 0x007f923c550000
remote: LID 0x03 QPN 0x008c PSN 0x68b1bf RKey 0x00e409 VAddr 0x007fdbbded0000
--------------------------------------------------------------------------------
-
 #bytes     #iterations    BW peak[MB/sec]    BW average[MB/sec]   MsgRate[Mpps]
 65536      5000             11741.50            11739.07            0.187825
--------------------------------------------------------------------------------
-
root@41bf48b224a8:/tmp#
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$ git clone git://github.com/gc3-uzh-ch/elasticluster
$ cd elasticluster
$ pip install -e .
$ vim ~/elasticluster/.config

[ cloud / openstack ]
provider = openstack
auth_url = http://192.168.2.10:5000/v3
project_name = SCA19
username = sca19
password =*******
region_name = RegionOne
[ login / cloud-user ]
image_user = cloud-user
image_sudo = True
user_key_name = sca19



[ setup / slurm ]
provider = ansible
master_groups = slurm_master, ganglia_master
worker_groups = slurm_worker, ganglia_monitor
submit_groups = slurm_submit
global_ var _multiuser_cluster = yes

[ cluster / slurm ]
setup = slurm
master_nodes = 1
worker_nodes = 4
ssh_to = master
cloud = openstack
flavor = baremetal
network_ids = d4569eaa-0972-410f-afc3-98828a081eea
security_group = default
image_id =5d0625a1-e814-4e6f-b8a8-fd86597b303f
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- name: OpenStack infrastructure
  hosts:
    - ansible
  vars:
    state: present
  tasks:
  roles:
    - role: 050-neutron-ports
      new_state: "{{ state }}"
    - role: 060-baremetal-instances
      new_state: "{{ state }}"
    - role: 080-update-inventory
- hosts: hypervisors
  gather_facts: no
  tasks:
  roles:
    - role: 084-connection-wait

- name: Nova-compute deployment
  hosts:
    - hypervisors
  vars:
    state: present        
  tasks:
  roles:
     - role: 085-networking
       new_state: "{{ state }}"
     - role: 100-yum-install
       new_state: "{{ state }}"
     - role: 120-configfiles
       new_state: "{{ state }}"
     - role: 130-services
     - role: 140-reboot
       new_state: "{{ state }}"
     - role: 150-services-check
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demo_instance_secgroup: "default"
demo_instance_flavor: "baremetal"
demo_instance_image: "rhel-7.5-baremetal"
demo_instance_count: 1
demo_instance_name: "varspark"
demo_instance_wait: "true"
demo_instance_creation_timeout: "900"
demo_container_image: "varspark-demo"
demo_container_port: "8888"
demo_key_name: "ansible"



- name: Ensure {{ demo_instance_name }} instance(s) are {{ new_state }}
  os_server:
    state: "{{ new_state }}"
    cloud: "{{ demo_os_cluster }}"
    name: "{{ demo_instance_name }}"
    image: "{{ demo_instance_image  }}"
    key_name: "{{ demo_key_name }}"
    timeout: "{{ demo_instance_creation_timeout }}"
    wait: "{{ demo_instance_wait }}"
    flavor: "{{ demo_instance_flavor }}"
    security_groups: "{{ demo_instance_secgroup }}"
    network: "{{ demo_network_name }}"
  tags:
    - instances



- name: Pull the VariantSpark image
  docker_image:
    name: "{{demo_container_image}}"
  tags:
    - docker
- name: Run the VariantSpark image
  docker_container:
    name: varspark
    image: "{{demo_container_image}}"
    state: started
    ports:
     - "{{demo_container_port}}:{{demo_container_port}}"
  tags:
    - docker





# openstack server list
+-----------------+--------+--------------------------+-------------+
| Name            | Status | Networks                 | Flavor Name |
+-----------------+--------+--------------------------+-------------+
| elasticluster04 | ACTIVE | sca19=192.168.3.9        | m1.small    |
| slurm-worker001 | ACTIVE | sca19=192.168.3.14       | baremetal   |
| slurm-worker002 | ACTIVE | sca19=192.168.3.3        | baremetal   |
| slurm-worker003 | ACTIVE | sca19=192.168.3.6        | baremetal   |
| slurm-worker004 | ACTIVE | sca19=192.168.3.5        | baremetal   |
| slurm-master001 | ACTIVE | sca19=192.168.3.11       | baremetal   |
| supercloud05    | ACTIVE | internalapi=192.168.2.23 | baremetal   |
| supercloud04    | ACTIVE | internalapi=192.168.2.26 | baremetal   |
| ansible01       | ACTIVE | sca19=192.168.3.10       | m1.small    |
| varspark01      | ACTIVE | sca19=192.168.3.8        | baremetal   |
+-----------------+--------+--------------------------+-------------+
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