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Benchmarking DAOS in Lenovo’s HPC Innovation Center
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Lenovo activities around DAOS

• DAOS benchmarking facility as part of the HPC / 
AI Innovation Center

– Cascade Lake / Icelake based servers running 
DAOS

– Integrated into LENOX compute infrastructure

– Close collaboration with Intel since 2019

– IO500 benchmark published June 2021
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DAOS Servers in Lenovo‘s HPC Innovation Center Stuttgart
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12x DAOS Servers in Lenox (ThinkSystem SR630, CLX)

Each with 8x NVMe 1.6 TB, 12x Optane PMem 128 GB, 2x EDR

• Total raw capacity: 150 TB NVMe + 18 TB PMem

• Peak hardware bandwidth: 250 GB/s read (180 GB/s raw write)

Running DAOS 1.3.106; daemons managed with systemd



DAOS CLX Server Architecture: Lenovo ThinkSystem SR630

CPU 2

CascadeLake-EP

6238 Gold
( 22C 140W 2.1GHz )

1
0
0

1
0
0

100GbE / 
InfiniBand

slot 3 slot 2

1
0
0

1
0
0

s
lo

t 
4

1
0
x

 U
.2

  
 d

ri
v
e

 b
a
y
s

gen3
16x

4x

4x

4x

4x

DDR
2666

DDR
2666

DDR
2666

DDR
2666

C D E F

DDR
2666

DDR
2666

A B

CPU 1
CascadeLake-EP

6238 Gold
( 22C 140W 2.1GHz )

DDR
2666

DDR
2666

DDR
2666

DDR
2666

I J K L

DDR
2666

DDR
2666

G H

UPI

UPI

gen3
16x

gen3
8x

PCH

1
0
x

 U
.2

  
 d

ri
v
e

 b
a
y
s

4x

4x

4x

4x

8
1
0
-4

P
N

V
M

e
S

w
it
c
h

 A
d

a
p

te
r

NVMe 0

NVMe 1

NVMe 2

NVMe 3

NVMe 4

NVMe 6

NVMe 5

NVMe 7

gen3 8x

8
1
0
-4

P
N

V
M

e
S

w
it
c
h

 A
d

a
p

te
r

s
lo

t 
1

gen3 8x

M.2 kit

sda

sdb

gen3
16x

AEP
2666

AEP
2666

AEP
2666

AEP
2666

AEP
2666

AEP
2666

AEP
2666

AEP
2666

iMC0 iMC1iMC0 iMC1

AEP
2666

AEP
2666

AEP
2666

AEP
2666

100GbE / 
InfiniBand

2x P4610
(1.6 TB)

4x P4610
(1.6 TB)

6x Optane PMem 
(128 GB)

6x Optane PMem 
(128 GB)

2x P4610
(1.6 TB)

2021 Lenovo. All rights reserved.



IO500 SC21 Full List (Lenovo DAOS @ 12 SR630 is #7)
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https://io500.org/ (2021-11-18)

https://io500.org/


DAOS Servers in Lenovo‘s HPC Innovation Center Stuttgart
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6x DAOS SR630V2 Servers in Lenox (ICX, with PCIe gen4)

Each with 10x NVMe 3.84 TB, 16x Optane 200 PMem 128 GB, 2x HDR

• Total raw capacity: 220 TB NVMe + 12 TB PMem

• Peak hardware bandwidth: 280 GB/s read (210 GB/s raw write)

Running DAOS 1.3.106; deamons managed with systemd



ThinkSystem SR630 V2 for DAOS:  8x U.2 with 16x PMem
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Lenovo activities around DAOS

• DAOS benchmarking facility as part of the HPC / 
AI Innovation Center

– Cascade Lake / Icelake based servers running 
DAOS

– Integrated into LENOX compute infrastructure

– Close collaboration with Intel since 2019

– IO500 benchmark published June 2021

• PoC‘s and projects

– Working with customers & prospects on DAOS 
use cases

– Customer deployments
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Proof of Concept & customers 
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https://www.lrz.de/presse/ereignisse/2021-05-04-SuperMUC-NG-Phase-2_ENG/

• Proof of Concepts / Validation activities

– LRZ

– DKRZ

– Brightskies

• Customer activities https://www.lrz.de/presse/ereignisse/2020-10-10_ExtremeScalingWorkshop_DE/



Lenovo activities around DAOS

• DAOS benchmarking facility as part of the HPC / 
AI Innovation Center

– Cascade Lake / Icelake based servers running 
DAOS

– Integrated into LENOX compute infrastructure

– Close collaboration with Intel since 2019

– IO500 benchmark published June 2021

• PoC‘s and projects

– Working with customers & prospects on DAOS 
use cases

– Early customer deployments

• DAOS – Next steps

– DAOS Solutions Design Guide

– Installation automation

– Monitoring

– Support offering

2021 Lenovo. All rights reserved.



DAOS @ Lenovo – Next steps
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DAOS on Lenovo SR630, 
SR630v2

( LenovoPress LP1398, LP1421 )

Reference 
Architecture / DAOS 
Design Guide

Installation 
automation

Monitoring Support
Proof of 
Concept

• Reduce deployment 
time

• Ensure identical 
setups across 
installations

• Deploy a tested 
solution stack

• Reduce time to PoC

• Gathering data about 
inventory, utilization 
and performance of 
the DAOS systems

• Collect DAOS specific 
details

• System health data

• Lenovo to cover 
Level 1 and Level 2

• Customer contact

• Ticket handling

• Problem 
determination, log 
analysis, 
troubleshooting

• Integration and 
configuration 
management

• Escalation to Level 3 
(Intel) if needed

• Demonstrate 
feasibility

• Gather experience in 
test/demo 
environment

• Verify performance 
improvements for 
individual use-case

https://tinyurl.com/ub54t5jw

https://lenovopress.com/lp1049-thinksystem-sr630-server-xeon-sp-gen2
https://lenovopress.com/lp1421-designing-daos-storage-solutions-with-sr630-v2



