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Finis Terrae: The big numbers

• >2528 processors. 2400 Itanium 2 Montvale 
processor cores @ 1.6 GHz, 18 MB 
cache/processor

• 20 TB total memory.  Shared memory 
architecture

•  Infiniband interconnect
• SUSE Linux
• 16 TFLOPS peak (≈ 90% actual)
• TOP100 (Nov07 list)
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Computing racks: rx 7640

• 48 racks
• Each rack 3  HP Rx 

7640 servers + 3 disk 
cabinets

• 142 servers total, with:
–  16 cores of Itanium 2 

Montvale @ 1.6 GHz , 18 
MB  cache

–  128 GB memory
– 4 or 6 SAS 146 GB SAS 

disks
– Suse Linux  



HP RX7640: Architecture



HP RX7640: Architecture (II)
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New Superdome

• 64 Processors/128 
cores of Itanium 2 
Montvale @ 1.6 GHz, 
18 MB cache

• 1 TB shared memory
•  128 x 72 GB SAS 

disks (9.2 TB) for 
scratch use

• Suse Linux SLES 10



Superdome: Architecture

I/O 
System 

Bus 
Adapter

PCI-X

PCI-X

10.8 GB/s
(7.5 duplex, 4.2 simplex)

(2x20@3.0 GT/s diff)

12 slot I/O Backplane
2 @ 266 MHz
6 @ 133 MHz
4 @ 66 MHz

XbarXbar Xbar
C

el
l 1

C
el

l 2

C
el

l 3

XbarXbar Xbar

C
el

l 4

C
el

l 5

C
el

l 6

C
el

l 7

XbarXbar Xbar

C
el

l 9

C
el

l 1
0

C
el

l 1
1

XbarXbar Xbar

C
el

l 1
2

C
el

l 1
3

C
el

l 1
4

C
el

l 1
5

C
el

l 811.5 GB/s (9.1)
(2x20@3.2 GT/s diff)

Host Adapter 0

Host Adapter 11

11.5 GB/s (9.1)
(2x20@3.2 GT/s diff)

Cell 
Controller

DIMM DIMM
DIMM DIMM

DIMM DIMM
DIMM DIMM

M
bu

fx
2

4.3 GB/s (4.0)
(72@533 MT/s)

DIMM DIMM
DIMM DIMM

DIMM DIMM
DIMM DIMM

M
bu

fx
2

DIMM DIMM
DIMM DIMM

DIMM DIMM
DIMM DIMM

M
bu

fx
2

CPU

CPU CPU

CPU
8.5 GB/s (6.8)
(144@533 MT/s)

Cell 0

32 DIMMs x 36 DDR II
8.5 GB/s (4.3 BL8/4)

(144@533 MT/s)

DIMM DIMM
DIMM DIMM

DIMM DIMM
DIMM DIMM

M
bu

fx
2

Total Peak (Sust) BW per Cell
17.0 GB/s (13.6) CPUs (1.3x)
17.0 GB/s (16.0) Memory (2.1x)
34.6 GB/s (27.3) Crossbar (4.2x)
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Infiniband Network

• Low latency standard 
interconnect

• Switch Voltaire ISR 9288
• 4X DDR, 20 (16) Gbps  non 

blocking.
• Low MPI latency ( 7 s real)≈ μ
• Central director switch 

connecting computing nodes, 
SFS and login/storage nodes. 



 HP-SFS

• Lustre based parallel filesystem.
• 216 Terabytes total. 864 x 250 GB  SATA disks
• 18 cells (Proliand DL380 servers) and  72 HP 

SFS-20 disk cabinets.  
• Performance > 10 GB/s read, 6 GB/s write
• Accessed through infiniband
• All the nodes see a regular filesystem (/sfs)



HP-SFS Storage subsystem



Linpack and stream benchmarks

• Linpack : 14.10 TFLOPs with 2528 cores
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Pallas MPI Benchmark
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Some results: Iozone on SFS
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Thanks !

Ignacio López (nlopez@cesga.es)


