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Bull: Numbers

Three PetaFLOP systems
2010: Tera 100, the first in Europe
2010-2011: Genci / Curie (France) -  2 PFLOPs 
2011-2012: IFERC – 1.5 PFLOPs

Other key projects
BSC (Spain):  186 TFLOPs (hybrid)

Société Générale (France) : 350 TFLOPs
Dassault Aviation (France) : 100 TFLOPs
KNMI (Netherlands): meteo
AWE (UK) : 250 TFLOPs

Extreme Factory & Mobull:
XF: Renault, Exa, LL Products

Mobull: U_Perpignan, Cenaero
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bscs 4
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bscs 4: Rationale

Scalability
1941 – 1 FLOPs
...
2018 – 1 EFLOPs (1018)

Complexity has increased:
Hardware systems
– Accelerators: FPGAs, GPGPU
– Several networks
– Multicore 

Software  sophistication
– Billions of threads, OpenMP, MPI
– Debugging, profiling

Storage, Visualization, ...
Energy !!!
Management
Flexibility/openness
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bscs 4: Basics
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bscs 4: Targets

Scalability
NUMA support

Monitoring
Test connectivity between nodes
read/write/compare tests on Lustre

bullxMPI:
Better integration with other modules: bullx PFS, energy 
management, ...

Survive network failures
Better profiling tools and diagnostics

bullxBM
HA improvements
Better resource allocation

Fine-grained process placement control (Cgroups)



8© Bull, 2012

bscs 4: Main Features

FLOSS

Admin & Login nodes:
1 – 2 (HA) admin nodes / 2000 Compute 
Nodes
Distributed Cluster Management +2000 
nodes
LVS + Keepalive for Load Balancing on 
Login Nodes
Parallel FW updates

Advanced features
ARGOS: FRU management, SLAs, ...
ClusterDB
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bscs 4: ARGOS example
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bscs 4: Main Features

InfiniBand
IBMS: IB Bull Management Suite
Integrated with ClusterDB
Diagnostic tools: bandwidth, interconnect availability, 
routes, ...

Monitoring: Nagios + Ganglia
Remote and parallel installations:

Node role definitions: Compute Node, Admin Node, 
Storage Node, ...
Image management
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bscs 4: ClusterDB

PostgreSQL
Nodes: hardware, profile and OS image
InfiniBand network
Ethernet management network
Storage network
Storage devices
Lustre file-systems
Racks
Device status
Monitored services (Nagios)
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ClusterDB Model

The Admin Guide has all the ClusterDB tables:
Relations
Descriptions
...
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ClusterDB Model: Table 
values/description
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ClusterDB Examples

Backup the DB:
pg_dump –Fc –C -f /var/lib/pgsql/backups/clusterdball.dmp 
clusterdb
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bscs 4: Architecture

Cluster

Collector
Repository

Event Mngt

Monitoring

CRM - Argos Error Mngt Power Mngt

Configuration

Commands

Logs

Inventory
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ibview: cable monitoring

VPDs (Vital Product Data) of the cables (switch 
side)
Detect if your failing cables are always the same 
brand/model
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ibview: controller monitoring

Verify controller IP addresses, FW revisions, power 
consumption, temperature...
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ibview: node monitoring

IB errors detected from the nodes:
cabling errors can lead to bad routing
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ibview: switch monitoring

IB errors detected:
bad speed
unsupported FW
module-DC_err: dead PSU
port phys state: not detected by OFED: cable not able to 
negociate the link layer or plugged but not functioning at 
all
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ibview: FRU monitoring

Errors detected for PSUs, controllers and fans
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bscs 4: Factory Preinstallation

Architecture
sketch

Cable
Labels

Compute room
model

ClusterDB preload

Thermal
simulation

Cable length
checking

Compute
Room map

Logical networks definition
IP address plan

HA IO cells configuration
Node names, roles...
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