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m To the limit of computation! What is possible, what is not?

m Law-abiding hardware and operating system trends (Moore, Dennard, ...)
m Integrating accelerators with the operating system

m GPU Virtualization

m Operating System Support for Non-Volatile Memory
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To the limit of computation!
What is possible, what is not?

m Landauer’s principle
m Margolus-Levitin theorem

B Jgq

m Quantum computers
m Singularity

“"The speed of software
halves every 18 months.”
- Bill Gates

\HEN A USER TAKES A PHOTO
THE APP SHOULD CHECK WHETHER
THEY'RE. IN A NATIONAL PARK...

SURE, ERSY GIS LLOKVR
GIMME A FEW HOURS.

. AND CHECK WUHETHER
THE PHOTD 15 OF A BIRD.

T1L NEED A RESEARCH

% TEHMHI“I'DFNE/YEHRE

INCS, IT CAN BE HARD T EXPLAIN
THE DIFFERENCE BETWEEN THE EASY
AND THE VIRTUALLY IMPOSSIBLE.
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m Power Wall 10,000
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m Multi-Core 100
m Neural Chips
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“Every program attempts to

expand until it can read mail.” 1
- Jamie Zawinski
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Hasso
Integrating accelerators (with the operating system) ﬂ Platiner

m User Space APIs are not enough

m Accelerating OS functionality Upto3
vs. Kernel API vs. transparent usage talks
1 student
m PTasks, GPUStore, or
Gdev framework, ... +project
=2 students
m IBM CAPI, ARM, ...
CPU  CPU Performance
@OSM
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GPU Virtualization |n§ti?3{

m Performance, Fidelity, Multiplexing, Interposition

1 talk
1 student
or

m Direct Device Attachment, API Forwarding, Mediated Device Attachment /
Full Virtualization

+project
m NVIDIA Volta =2 students

PREHISTORIC DILBERT...

L CALL IT
"THE WHEEL.
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(Operating System) Support for Non-Volatile Memory ﬂ Institut

m Memristor, NVRAM, Phase-Change Memory...

1 talk
m Performance, Reliability, Security 1 ctudent
or
+project
~Those who cannot remember the past are condemned to repeat it." - George Santayana =2 students
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Rack-Scale Resource Management ﬂmgti?ﬂ

m Data-Center Trend: High density of SoCs incorporated with few HEs of
rackspace

m SoCs may contain both general purpose and special purpose units
m General purpose units may vary in type (performance/power/...) 1 talk

m Using high-speed interconnects, logical machines can be formed in 1 student
accordance to specific workloads
Physical Machine Logical Machines P
— — Slice for Deep Slice for Bigdata
<F/1/~ E Learning Analysis

Optical CPU 2| GPU = Storage | Performance
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[Your ideas go here]
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