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Compute Servers

Network switches

High-Speed Interconnect

Storage

Management servers

Login servers

Cables
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Budget

Researcher Needs

Processing Power

Memory

Storage

Network / Cables

Vendor Hardware Designs

Power / Cooling





12 GB 
RAM

12 CPU cores

4 GB

4 CPU cores

A typical desktop PC Owl’s Nest 1
normal node

Owl’s Nest 2
normal node

28 CPU cores

128 GB RAM





5040 TOTAL
CPU cores 22.5 TB TOTAL

RAM

Owl’s Nest 2: 180 normal compute nodes

Parallel Computing
Designed for Throughput



Owl’s Nest 2
normal node

28 CPU cores

128 GB RAM



Owl’s Nest 2
normal node

28 CPU cores

128 GB 
RAM

512 GB RAM

Owl’s Nest 2
large node

GPU GPU

16 CPU cores / 7168 GPU cores

256 GB RAM

Owl’s Nest 2
qcd node

GPU GPU

28 CPU cores / 7168 GPU cores

180x

6x

exclusive for
Department of Physics 

(quantum chromodynamics)

12x



512 GB RAM

Owl’s Nest 2
large node

GPU GPU

16 CPU cores / 
7168 GPU cores

6x

1500 GB RAM

Owl’s Nest 2
big node

6x

32 CPU cores

3000 GB RAM

Owl’s Nest 2
huge node

2x

16 CPU cores
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Owl’s Nest 1
4x NFS Server

Bandwidth: 4x 1Gb/s

Owl’s Nest 2
DDN GridScaler Parallel Storage with GPFS

Bandwidth: 4x 56 Gb/s FDR InfiniBand



120 TB

Owl’s Nest 1
4x NFS Server

Bandwidth: 4x 1Gb/s

Owl’s Nest 2
DDN GridScaler Parallel Storage with GPFS

Bandwidth: 4x 56 Gb/s FDR InfiniBand

1,500 TB



500 TB

Owl’s Nest 2
DELL NFS server with ZFS

Bandwidth: 1x100Gb/s EDR InfiniBand

Owl’s Nest 2
DDN GridScaler Parallel Storage with GPFS

Bandwidth: 4x 56 Gb/s FDR InfiniBand

1,500 TBData Sets
(read-only)

User Data



MRI scans of the human brain

Department of Psychology

Research based on the
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Logistics



12KW 6KW14KW 12KW13KW19KW19KW19KW

48A/60A
17.3kVA

Total Initial Estimate: 108KW

18x C14 plugs, 6x C19 plugs

32x C14 plugs
Needed:

34x C14 plugs 32x C14 plugs 26x C14 plugs 24x C14 plugs 12x C14 plugs 15x C14 plugs
4x C19 plugs

10x C14 plugs
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Cooling

Logistics



Logistics: How to turn this…



…unpack it all…



…move around multiple metric tons of equipment…



…and turn it all into a fully functioning cluster
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InfiniBand Level 1 InfiniBand Level 1 InfiniBand Level 1

SSH-Network (1GbE)
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Campus Network / Internet

Storage

master login1 login2master2

InfiniBand Level 2

Compute
Nodes
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Master
Compute Node

DHCP

DNS

TFTP

HTTP

IPMI

IPMI
OFFON

TURN ON!



Master
Compute Node

DHCP

DNS

TFTP

HTTP

IPMI

IPMI
ON

What is my IP?

192.168.100.1
192.168.100.1



Master
Compute Node

DHCP

DNS

TFTP

HTTP

IPMI

IPMI
ON

What is my name?

b001 192.168.100.1



Master
b001

DHCP

DNS

TFTP

HTTP

IPMI

IPMI
ON

Network Booting:
What should I do?

Boot into installer
192.168.100.1



Master
b001

DHCP

DNS

TFTP

HTTP

IPMI

IPMI
ONWhat should I install?

Use this kickstart script

192.168.100.1

Step 1
Step 2
…
Reboot
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DHCP
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HTTP

IPMI

IPMI
ON

192.168.100.1

CentOS 7

DONE  REBOOT
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What is my IP?

192.168.100.1
192.168.100.1

CentOS 7
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ON

What is my name?

b001 192.168.100.1

CentOS 7



Master
b001

DHCP

DNS

TFTP

HTTP

IPMI

IPMI
ON

Network Booting:
What should I do?

Boot into local HDD

192.168.100.1

CentOS 7



Master
b001

DHCP

DNS

TFTP

HTTP

Ansible

IPMI

IPMI
ON

Ready!

I am your father!

192.168.100.1

CentOS 7SSH

SSH
Just kidding…



Master
b001

DHCP

DNS

TFTP

HTTP

Ansible

IPMI

IPMI
ON

Ready!

You are a “normal” node
You need to be configured following these rules:

192.168.100.1

CentOS 7SSH

SSH Rule 1
Rule 2
…
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---
- name: Install ntpd daemon
yum:

name: ntp
state: latest

- name: Disable default ntp
lineinfile:
dest: /etc/ntp.conf
regexp: '^(server [0-3]\.centos\.pool\.ntp\.org iburst)'
backrefs: yes
line: '#\1'
state: present

- name: Set up default default ntp server
lineinfile:
dest: /etc/ntp.conf
regexp: '^server'
insertafter: '^#server '
line: 'server ntp.hpc prefer'

- name: Restart ntpd daemon
service:
name: ntpd
enabled: yes
state: restarted
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normal

large

big

huge

Batch System
qsub

Job Script

Scheduler

Queues

Scheduler

Scheduler

Scheduler

Compute Nodes
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