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What is the Machine?
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COMPUTING NEWS

HP Will Release a
“Revolutionary” New
Operating System in 2015

Hewlett-Packard's ambitious plan to reinvent computing will begin
with the release of a prototype operating systemnext year.
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What i1s the Machine?

A Utilisation of different technologies

Together...

Electrons for compute

Electrons like to interact; easily moved; interaction needed for compute

+ lons for storage

lons like to interact; stay put; good for storage

+ Photons to communicate

Photons don't like to interact or stay put; good for long-distances

Courtesy: Jouppi2011

Source: PRanganathanSavi ng t he worl d t ogeACAEGES_201d n e
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What is the Machine?

A Special purpose cores arbitrarily connected with pool of non-volatile
memories T the memristors
A Access times between 0.3 and 3 ns (< below 250 ns)

A Mostly flat memory model
I Paging and TLBs shall become obsolete

T Vision; Cache becomes non-volatile
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What is the Machine?

A What is the Machine?

A HP will provide first products of a complete new computer architecture
within the next two to three years

A Up 160 racks based on memristors connected to a cluster
A Data capacity up to 160 Petabyte

A Size of a refrigerator
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What is the Machine?

A Processor cores and memory connected via high speed fiber optics
A Bandwidth of 6 Terabit / second

The Machine
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Special purpose cores Massive memory pool

A Machine rack no server

A Architecture flexible configurable from mobile device up to large computer
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What i1s the Machine?

A Schedule for the revolution

A New memory controllers

A New OS for the Machine: Linux++ A Carbon

Future History
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launched ‘ | compute goes
Integrated core L mainstream
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+ Edge devices bagin sampling
+ Machine 0S enters public beta
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A What is the Machine?

A Memristor technology

A Digital Boolean logic with memristors

A Ternary Computing using memristors

A Conclusion
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Memristor technology

A Memristor - The missing 4t element

A Predicated by Leon Chua in

1971

IEEE TRANSACTIONS ON CIRCUIT THEORY, VL. CT-18, No. 5, sepTevmsg 1971

Memristor—The Missing Circuit Element

LEON O. CHUA, SENIOR MEMBER, IEEE

Abstrack—A new fwo-terminal circuit elemeniecalled the memristor—

characterized by a relatio betwean the charge olf] = [' (7] dr
nd the Aux-linkage i) = f'.. vi7) dr is introduced as the fourth basic
cireuit slement. An field ; of this i
in terms of a quasi-static expansion of Maxwell's squations is prasented. I
Many circuit-theoretic properties of memrislors are derived. It is shown N E n
thot this element exhibils seme peculior behavior different fram thot
exhibited by resistors, inductors, or capacitors. These properties lead fo o =
number of vnigue which connot be reglized with RLC net-

507

e e

Capacitor
dg = Cdv

o

Resistor
dv = Rdi

dp = vdt

A Experimentally found in 2008 at HP Lab

o0 —e | o'lll-e

Inductor Memristor
dp = Ldi dp = Mdq

/| -
_Memristive systems

LETTERS

nature Vol 4531 May 2008 di:10.1038/nature06932

The missing memristor found

Dmitri B. Strukov', Gregory S. Snider', Duncan R. Stewart' & R. Stanley Williams'
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Memristor technology

A Two principal kinds of memristors
A Change resistivity of the device, e.g. due to ion transfer

forward bias
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memristor symbol
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reverse bias
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Image from http://bit-player.org/2012/
remember-the-memristor

Ryrenv () = Ron -+ Ropp - (1 — ),

h v 1

Total memristance = sum of resistances wnere T — D € (07 )
of the doped und undoped regions
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Memristor technology

A ResitiveRAM (ReRAM):
Growing of a conducting filament due to depositions of cations

Images and equations taken from

awi]

A More complicated model than

to the HP model before
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