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E4. WHEN PERFORMANCE MATTERS 
 



SUCCESSFUL R&I IN EUROPE / WORKSHOP ON 
INNOVATION PROCUREMENT 

The DNA of E4 is business-oriented innovation, combining technology 
excellence with enterprise-quality production-oriented systems 

 

E4 Computer Engineering welcomed the opportunity to be engaged with the 
new procurement model of the PCP because this model gave E4 the 
opportunity to develop a chain of platforms incrementally showing the 
benefits of applying innovative technologies specifically developed for the 
project to off-the-shelf, commercially available platforms 

2 



SUCCESSFUL R&I IN EUROPE / WORKSHOP ON 
INNOVATION PROCUREMENT 

 

The continuous exchange of information among the PCP management and E4 
has been key for success, because enabled E4 to better understand the goals 
of the project and develop strategies for meeting or exceeding the objectives 
of the project itself 
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SUCCESSFUL R&I IN EUROPE / WORKSHOP ON 
INNOVATION PROCUREMENT 

Because of having been selected for delivering a solution for the PRACE-3IP 
PCP Pre-/ƻƳƳŜǊŎƛŀƭ tǊƻŎǳǊŜƳŜƴǘ ŎƻƴŎŜǊƴƛƴƎ wϧ5 ǎŜǊǾƛŎŜǎ ƻƴ ά²ƘƻƭŜ {ȅǎǘŜƳ 
5ŜǎƛƎƴ ŦƻǊ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴǘ It/έΣ 9п /ƻƳǇǳǘŜǊ 9ƴƎƛƴŜŜǊƛƴƎ  
ÅDevelped a new and innovative product 

ÅImproved its competitiveness in the HPC market 

ÅDeveloped in collaboration with European partners components and technologies 
that are now available on the market as standard products 

ÅEnriched the European ecosystem of new product specifically targeted to reducing 
power consumption while not impacting performance 
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SUCCESSFUL R&I IN EUROPE / WORKSHOP ON 
INNOVATION PROCUREMENT 

ÅAs a results of the participation in  the PCP program, E4 has a new product in 
its portfolio: OP206EC 

 

ÅThe product has been ranked 
299th in TOP500 (June 2017), 14th in GREEN500 (June 2017) 
440th in TOP500 (November 2017), 18th in GREEN500 (November 2017) 

 

Å Not badΧ. 
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SUCCESSFUL R&I IN EUROPE / WORKSHOP ON 
INNOVATION PROCUREMENT 

ÅE4 Computer Engineering has installed and validated IBM PowerAI on the 
nodes and is now proposing an OpenPower-compliant platform for AI and 
HPDA 
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PCP PHASE I AND PHASE II 

ÅE4 Computer Engineering won the Phase I (solution design) and  
Phase II (prototype) of the PRACE-3IP-PCP tender presenting a project 
based on  

 
ÅARMv8 SoC accelerated through 

ÅGPUs and  

Ålow latency network infiniband. 
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PCP PHASE II 

8 



PCP PHASE III 
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ÅE4 Computer Engineering won the Phase III of the 3IP-PCP tender 
presenting a project based on  

 
ÅIBM POWER8 accelerated through 

ÅNVIDIA P100 SXM2 GPUs and  

ÅLow latency network infiniband with 

ÅWater cooling and 

ÅPower monitoring and capping. 



Å¢ƻ ŘŜƭƛǾŜǊ ŀ ŦƛƴŜπƎǊŀƛƴ ŀƴŘ ǎŎŀƭŀōƭŜ ŜƴŜǊƎȅ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǇǊƻŦƛƭƛƴƎ ǿŜ ǿƛƭƭ 
leverage the Power Measurement Interposer (PMI) IP designed and 
ǾŜǊƛŦƛŜŘ ƛƴ ǇƘŀǎŜπLL ŀƴŘ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǎǳǇǇƻǊǘ ŀƭǊŜŀŘȅ ōǳƛƭǘ ƛƴ ǘƘŜ 
POWER8 and NVIDIA compute system and motherboard.  

 

Å¢ƘŜ taL ŀƭƭƻǿǎ ǘƻ ƻŦŦƭƻŀŘ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǎǳǇǇƻǊǘ ǘƻ ŀƴ ŜȄǘŜǊƴŀƭ ƭƻǿπǇƻǿŜǊ 
SoC (the beaglebone ōƭŀŎƪ ...ύ ŘŜǎƛƎƴŜŘ ŦƻǊ ƛƴǘŜǊƴŜǘπƻŦπǘƘƛƴƎǎ IoT devices 
and it samples through dedicated voltage and current sensors the node 
power (energy) consumption with sampling frequency of 1KHz.  

 

ÅThese values are then exposed to the software infrastructure through a 
lightweight and scalable protocol (MQTT) both at coarse granularity (every 
second) and at the maximum sampling frequency.  10 

 PCP PHASE III/Energy accounting and profiling  



Å¢ƻ ŜȄǘǊŀŎǘ ŀ ǇŜǊπŎƻƳǇƻƴŜƴǘ ǇƻǿŜǊ ƳŜŀǎǳǊŜƳŜƴǘ ƻǳǊ ǎȅǎǘŜƳ ŦŜŀǘǳǊŜ ŀ 
Board Management Controller (BMC) as well as an integrated On Chip 
Controller (OCC) which is a shadow core and it receives all the sensors 
information and handles the core power management.  

 

ÅThe OCC and BMC are connected to per component power sensors and can 
retrieve their power consumption and expose to the user through the 
Intelligent Platform Management Interface (IPMI) to the user. 
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 PCP PHASE III/Energy accounting and profiling  



Å¢ƘŜ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ ŘŜǾŜƭƻǇŜŘ ƛƴ ǇƘŀǎŜπLL ǿƛƭƭ ōŜ ŜȄǘŜƴŘŜŘ ǘƻ ƛƴǘŜǊŀŎǘ 
ǿƛǘƘ ǘƘŜ .a/ ŀƴŘ h//Σ ŀŎŎŜǎǎƛƴƎ ǇŜǊπŎƻƳǇƻƴŜƴǘ ǇƻǿŜǊ ƳŜŀǎǳǊŜƳŜƴǘǎΦ  

 

ÅIt will provide power information to the accounting and profiler software. 
In each node all the measured information are available from the BBB and 
are exposed to the final user and system administrator through both a set 
of (i)APIs and tools(ii). The APIs will allow to access on demand to the 
power(energy) consumption at both 1s and 1ms sampling time. These 
request will be handled by the BBB present in each node.  
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 PCP PHASE III/Energy accounting and profiling  



ÅIn addition to these information, an accounting and profiling tool will be 
ƛƴǘŜƎǊŀǘŜŘ ŀǎ ŀ ǇƭǳƎπƛƴΦ  

 

Å¢ƘŜ 9ƴŜǊƎȅ !ŎŎƻǳƴǘƛƴƎ ό9!ύ ǇƭǳƎƛƴ ŀƭǊŜŀŘȅ ŘŜǾŜƭƻǇŜŘ ƛƴ ǇƘŀǎŜπLL ǿƛƭƭ ŀƭƭƻǿ 
to feed this information to the job scheduler software and enables energy 
accounting.  

 

ÅThe Energy Profiling (EP) plugin will instead provide a scalable storage 
buffer for fine grain energy traces suitable to be correlated in between the 
different nodes and with architectural events and applications events. Time 
synchronization in between the different nodes and monitoring devices 
(BBB) will be ensured by network time protocols which we have evaluated 
ƛƴ ǘƘŜ ǇƘŀǎŜπLL ŀƴŘ ŀƭƭƻǿǎ ǘƛƳŜ ǎǘŀƳǇ ŀŎŎǳǊŀŎȅ ƛƴ ǘƘŜ ƳƛŎǊƻǎŜŎƻƴŘ ǊŀƴƎŜΦ  13 
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