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What is the Machine? 

ÁWho is aware of HPôs Machine? 
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What is the Machine? 

ÁUtilisation of different technologies 

 

 

 

Source:  P.  Ranganathan,  Saving the world together, one server at a timeé ACACES 2011 
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What is the Machine? 

ÅSpecial purpose cores arbitrarily connected with pool of non-volatile 

memories ï the memristors 

ÁAccess times between 0.3 and 3 ns (< below 250 ns) 

ÁMostly flat memory model 

ïPaging and TLBs shall become obsolete 

ïVision: Cache becomes non-volatile 

 

 

 

 



FUTURE COMPUTING 2015,  

Key note ñmore than the Machine ï 

Using Memristors for Computingò 

Nice, 23th March, 2015. 

Slide  5   

FRIEDRICH-ALEXANDER UNIVERSITY 

ERLANGEN-NÜRNBERG 

FACULTY OF ENGINEERING 

Chair for Computer 

Architecture 

 

What is the Machine? 

ÁWhat is the Machine? 

ÅHP will provide first products of a complete new computer architecture 

within the next two to three years 

ÅUp 160 racks based on memristors connected to a cluster  

ÁData capacity up to 160 Petabyte  

ÁSize of a refrigerator 
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What is the Machine? 

ÅProcessor cores and memory connected via high speed fiber optics 

ÁBandwidth of 6 Terabit / second   

 

 

 

 

 

 

 

 

 

ÅMachine rack no server 

ÁArchitecture flexible configurable from mobile device up to large computer 
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What is the Machine? 

ÁSchedule for the revolution 

ÅNew memory controllers 

ÅNew OS for the Machine: Linux++ Ą Carbon 
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Outline 

ÁWhat is the Machine? 

 

ÁMemristor technology 

 

ÁDigital Boolean logic with memristors 

 

ÁTernary Computing using memristors  

 

ÁConclusion 
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Memristor technology 

ÁMemristor - The missing 4th element 

ÅPredicated by Leon Chua in 1971 

 

 

 

 

 

ÅExperimentally found in 2008 at HP Lab 
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Memristor technology 

ÁTwo principal kinds of memristors 

ÅChange resistivity of the device, e.g. due to ion transfer 

 

Total memristance  = sum of resistances  

of the doped und undoped regions 

Image from http://bit-player.org/2012/ 

remember-the-memristor 
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Memristor technology 

ÅResitiveRAM (ReRAM):  

Growing of a conducting filament due to depositions of cations 

 

 

 

 

 

 

 

 

ÅMore complicated model than 

to the HP model before 

 

Images and equations taken from 


