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MareNostrum 5
Total peak performance: 314 Pflops
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MN5 Networks: Ethernet and
Infiniband

Location

Hardware

Purpose

Topology

Rack Connectivity

Monitoring
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Location

*Backed up by a UPS
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Hardware

Nvidia SN4600V

64 100GbE QSFP56 ports

128 10/50/25/10/1GbE
(breakout)

425nS latency
8.4B pps
Line-Rate switching
L2/L3

Typical
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Nvidia SN3700C

32 100GbE QSFP28 ports

128 25/10/1GbE ports
(breakout)

425nS latency
4.76B pps
Line-Rate switching
L2/L3

Typical

Nvidia SN3420

48 25/10/1GbE SFP+
ports

12 100GbE QSFP28
ports (uplinks)

425nS latency
3.58B pps
Line-Rate switching
L2/L3

Typical

Nvidia AS4610-54t

B B ——

48 1GbE R)45 ports

4 10GbE SFP+ ports
(uplinks)

4us latency

Line-Rate switching
L2/L3

Typical



GEANT (external)

xcat stg-mgmt

IO partition auxiliary nodes
management, deployment,
monitoring, Tape libraries

stg-fsp

Node’s FSPs, ESS FSPs, PDUs

O partition
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BSC LAN (external)
sysadmin and bulk dataO LANs

gpfs-xcat
Shared storage between mgmt nodes

Control data Network (cdn)

GPFS control traffic, Backup to the high-speed network

mgmt
Cluster management, deployment, monitoring, Scheduling

service
Node’s XCCs/FSPs, SMMs/Chassis, Switch mgmt, PDUs ...

GPP Partition ACC Partition
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Topology
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archive[l..8]
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800Gb/s

cgswl1,2]

gsXXrYms gsXXrYms

G[24..46]

G[01..23]

GPP

Partition

cdn

cswll..4]

800Gb/s
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G[47..68]  G[69..90] G opfsll. 31, mon[1.2],
amanager[1..3], sched[1,2]
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Integrated bcom fast-path switches

[EEERSHH ]

A[05..10] A[11..15] A[16..20] A[21..25] A[26..30] A[31..35]

Seven groups, 5 racks each
Each rack with stacked Bcom fast-

A[01..05]

ACC Partition

path
2 x SN3700v per each 5-rack group 11
25Gb
1GbE E 10GbE



Monitoring

Mgmt Network

Host Service Services History

up caswi
=] since 2024-01
::::: Sinceg; 4-08 Service: Temperature
cgsw2
cgsw3
cgswi
cgsws Plugin Output
cgswé
cgsw7 CPU Package Sensor temperature is at 45.8 degrees Celsius
cgswi
cmswi CPU Core Sensor @ temperature is at 45.0 degrees Celsius

cmsw2 CPU Core Sensor 1 temperature is at 45.0 degrees Celsius

cswi
csw2
csw3
cswi
emswi
emsw2
extswl
extsw2
mmsw1

mmsw2
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High Speed Interconnect:
Infiniband
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Location
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*Backed up by a UPS
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Hardware

QM9790 Front View

QM9700 and QM9790 Rear View

} 64 switch ports of NDR 400 Gb/s

2 X redundant hot swap power supplies

7 x redundant hot swap fans
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Purpose and Design

( ) InfiniBand
Low Latency | Fabric
High Bandwidth /' \
High Scalability
RDMA Support ibfm1 ibfm?2
/ ) Oprf]”s IBMS opens IBMS
Efficient Network Topology -

* Managed using opensm subnet
manager service

* Eviden IBMS fabric manager software
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Topology

ore group 1 Core group 5

000 000

00 )

40

QM9790
IEEEEEEESEEEEEL.

AOC/Optic  DAC/ACC

30 36
1
1 4
18 6 32 ’
1 18 66 4
16 nodes
72 nodes
4 x NDR200 /
100Gb/s / node node
GPP Island 1 GPP Island 2 GPP Island 3 ACC Island 1

30 compute racks
2,160 compute nodes
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30 compute racks
2,160 compute nodes

30 compute racks
2,160 compute nodes

|0 partition and
management island

5 compute racks
160 compute nodes

ACC Island 7
5 compute racks
160 compute nodes

17



Rack Connectivity - IB
Cores IBO1-IB04

Avg typical power consumption per

switch
With 15 x twin NDR optical connections

U39

U35

Avg typical power consumption per

rack u26

u20

69.6

power consumption

ul7

ulo0

Heat to
Via Rear Door Heat

nnnnnnnnnn

u5




Monitoring

up ;
c0libsw01
IB CORE since 2024-02

0K

) Service: Uplink to ACC L2 (ib-Uplink-&
since 2024-12
o &
L & \\@' Y s] R
o ST EEEE T
O A A S R R s e

c01ibswo1 Plugin Output
c01ibsw02

s

Links: 28 / 28
c01ibswo03
11295 . Active/ LinkUp)==> "21011ibswe1"
11295 . Active/ LinkUp)==> "a101ibswe1"
c01ibsw05 11295 . Active/ LinkUp)==> "2101ibswe1"
11295 . Active/ LinkUp)==> "ai01ibswo1"
11295 . Active/ LinkUp)==> "aif2ibswo1"
c01ibswo07 11295 . Active/ LinkUp)==> "a1021ibswe1"
11295 . Active/ LinkUp)==> "2102ibswe1"
11295 . Active/ LinkUp)==> "ai02ibswo1"
c01ibsw09 11295 : Active/ LinkUp)==> "aif3ibswHl"
c02ibswo1 11295 . Active/ LinkUp)==> "a1031ibswe1"
11295 . Active/ LinkUp)==> "2103ibswe1"
Erdliem 11295 . Active/ LinkUp)==> "3i03ibsnB1"
c02ibsw03 11295 . Active/ LinkUp)===> "aifdibswi1"
11295 . Active/ LinkUp)==> "a1041ibswe1"
11295 . Active/ LinkUp)==> "2104ibswe1"
c02ibsw05 11295 . Active/ LinkUp)==> "ai04ibswo1"
11295 . Active/ LinkUp)==> "ai05ibswo1"
11295 . Active/ LinkUp)==> "a1051ihswE1"
c02ibsw07? 11295 . Active/ LinkUp)==> "2105ibswE1"
11295 . Active/ LinkUp)==> "2105ibswo1"
11295 . Active/ LinkUp)==> "aif6ibswo1"
c02ibsw09 11295 . Active/ LinkUp)==> "31061bswE1"
c03ibswo1 11295 : Active/ LinkUp)==> "a1061bswe1"
11295 . Active/ LinkUp)==> "2106ibswo1"
Bl 11295 Active/ LinkUp)==> "ai07ibswB1"
c03ibswo03 11295 . Active/ LinkUp)==> "a1071ibswe1"
11295 : Active/ LinkUp)==> "ai07ibswe1"
11295 . Active/ LinkUp)==> "ai07ibswo1"

c01ibswo04
c01ibsw06

c01ibswo8g

c02ibswo4
c02ibswo06

c02ibswog

c03ibswo4 B
c03IbswO5
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