
Different Requirements for Different Applications How?
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Power/clock gating possible 5 cycles!
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Migration penalty when active tasks change
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•	 Mixed criticality

Collaborations
European-Funded projects

2008 - 2013: 

2014 - 2017: 
 

Other Universities
 

Education

Liquid Architectures - The ρ-VEX 
Polymorphic VLIW Processor

Stephan Wong, Anthony Brandon, Joost Hoozemans, and Jeroen van Straten

Computer Engineering Laboratory
Faculty of Electrical Engineering, Mathematics and Computer Science

Delft University of Technology, Netherlands

Contact information:
Project Leader: Stephan Wong (J.S.S.M.Wong@tudelft.nl)
Project Website: http://rvex.ewi.tudelft.nl/
Lab Website: http://ce.ewi.tudelft.nl

Traditional Solution: Multicore Processors

Small and large cores in one system
Large cores for high performance
Small cores for low power

Our Approach: the ρ-VEX processor

Artemis 2013 GA 621439

Current State of the Art: Heterogeneous Multicores

Drawback: 
Programs often do not fit nicely

Drawbacks:       Limited  number core types 
Only two sizes, so programs still do not fit properly

Space

Courses/labs
ET4078 - Modern Computer Architectures

ET4370 - Reconfigurable Computing Design

Four PhD. dissertations, two current candidates
Example topic:
 - Runtime Adaptable VLIW Processors . . . . . . . . . . . .	 Fakhar Anjam

Fifteen MSc. theses, five current students
Example topics:
 - Streaming Caches . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 Koray Yanik
 - FreeRTOS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 Muneeb Yousaf
 - Memory management . . . . . . . . . . . . . . . . . . . . . . . . .	 Jens Johansen

Two completed BSc. honours tracks, two in progress
Example topic:

 - Floating Point . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 Matti Dreef

Nine exchange students/staff members

big.LITTLE™

More of the same kind of processor
When there are multiple applications,
each application gets its own core

Large cores that can also behave
as multiple small cores
Each core can adapt to the
program(s) running on it
almost instantaneously
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Programs to run:
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Programs to run:

ρ-VEX

ρ-VEX

ILP

Programs to run:

StandbyAgenda App

Battery life saved!

Desktop

`

Games

Windows Update

Aerospace

Radiation damage after years of exposure

Radiation damage
Communication satellite processing

a single architecture

•	 Energy Efficiency
•	 Broad range of apps

•	 High Performance
•	 General Purpose

•	 Reliability

•	 Safety-critical
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Task 1
state storage

Task 2
state storage

Task 3
state storage

Task 4
state storage

Robotics

Mobile

•	 Hardware adapts to software
•	 Dynamic assignment of tasks 
•	 Low power
•	 Easy to program

Automotive

Pedestrian in the way:
Trajectory recalculation

Infotainment system

Sensing

Infotainment system

Sensing

•	 Fast response time

Test program

Autopilot 1

Autopilot 2

Autopilot 3

•	 Longevity


