
Algorithms+and+Specializers+for+Provably+Op:mal+
Implementa:ons+with+Resiliency+and+Efficiency+

Krste&Asanović,&Elad&Alon,&&
Jonathan&Bachrach,&Jim&Demmel,&Armando&Fox,&
Kurt&Keutzer,&Borivoje&Nikolić,&David&Pa@erson,&

Koushik&Sen,&Vladimir&Stojanović,&John&Wawrzynek&
krste@berkeley.edu&

http://aspire.eecs.berkeley.edu&
ASPIRE&End&of&Project&Party&

UC&Berkeley&
December&5,&2017&



UC Berkeley It#all#began#back#at#end#of#2011…#

! We&were&searching&for&what&would&come&aRer&Par&
Lab&(2008V2013)&
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Today’s#so7ware#paradigm:#“Apps”#
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What’s#the#problem:#
FuncEonality#Encased#in#App#Silos#
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Each application has a 
different: user interface, 
account to register, 
password, software 
updates, payment model, 
different subset of 
supported devices… 

This model cannot scale to 

hundreds of devices per 

person! 

Each task involves the 
manual invocation of a 
manually scheduled series 
of applications 
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What#we#want#to#do#in#future:#
Interact#with#Intelligent#Personal#Assistant#

!  Have&a&dialogue&with&assistant&who&you&can&give&high&level&goals&vs.&simple&
steps,&who&remembers&past&tasks&and&can&find&informa`on&for&you&

Like  
Ms. Potts 
in  
Iron Man 

Or like Jeeves in  
P.G. Wodehouse’s 
Aunts Aren’t Gentlemen 
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PostIParLab#Vision#

! Goal: “Computing continuum”: users’ perception is 
always connected, always available 

!  From mobile client " sensors + mobile client + cloud 

!  From GUI " Virtual Assistant via Natural User Interfaces 

!  From a giant menu of applications " set of integrated 
services 

!  From local-client scheduling " intelligent Client+Cloud 
partitioning 

!  Enable productive development of an integrated set of 
services that meet end-user requirements of speed, 
privacy, and reliability through intelligent use of client 
and cloud computing.  



UC Berkeley Sponsor’s#Feedback:#

“Work&on&EnergyVEfficient&Compu`ng”&



UC Berkeley Upheaval#in#Computer#Design#
! Most&of&last&50&years,&Moore’s&Law&ruled&
!  Last&decade,&technology&scaling&slowed&
- Dennard&scaling&over&(supply&voltage&~fixed)&
- Moore’s&Law&(cost/transistor)&over?&
- No&compe``ve&replacement&for&CMOS&any`me&soon&

! Users’&imagina`on&unlimited,&crea`ng&new&useful&
applica`ons&with&endlessly&growing&compute&demands&

!  Energy&efficiency&constrains&everything&
- Mobile&
- HighVperformance&embedded&compu`ng&
- WarehouseVscale&compu`ng&

! Parallel&compu`ng&going&mainstream,&but&only&oneV`me&
improvement&in&energy&efficiency&

! What&next?&
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Pipe&Filter Map-Reduce
Computational and Structural Patterns

Scene 
Analysis

Idempotent restarts
Graph EngineGraph EngineGraph Engine

Hardware Cache Coherence
Local Stores + DMA

Graph
C-A BFS

Retry/Replay
SuperscalarSuperscalarSuperscalar

Hardware Specializers using Chisel HDL

Validation/Verification/Modeling

Sparse
C-A SpMV

Specializers with SEJITS Implementations and Autotuning

Deep HW/SW 
Design-Space 

Exploration

… … 

… 
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DARPA PERFECT Proposer’s Day Feb 9, 2012 


