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Liquid Architecture

e Configurable architecture that can adapt
to needs of particular application

e E.g., within an FPGA
— Soft-core processors

e E.g., as an embedded processor
— Tensilica supports configuration at fab time
— Stretch support configuration at run time

e Today'’s discussion is on performance
analysis and configuration choice
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Microarchitecture Configurability

e |nstruction set

e Memory subsystem
— Cache size (I and D)
— Associativity
— Cache line size

e Co-processor(s)
e Instruction pipeline
e Full HDL source Is available
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Design Flow
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Where Is time spent?

%06 of total runtime

100%

90%

80%

70%

60%

50% -

40% -

30%

20%

10%

0%

[J Rest
.l corelLoop -

@ findMatch BLASTN
biosequence
search
application

128K 32K

Size of hash table (Bytes)

% Washington University in St.Louis



Cache Hits / Misses
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Measure Several Configurations

Cache system

Cache system |

i : .
[nstruction cache

j A gzociativity [setz)] Help
B4 | Set zize [kbytesz/zet] Help
"~ size [bytes/line] Help
1 - -
5 | Fieplacement alorth . Help
4 [ 1} sche locking Help
= -
i | WDt cache .
L] A gzzaciativity [setz)] Help
T 7 7 zize [kbytesdzet] Help!
zize [bytes/line) Help
Help
1| : : Help
"y || € n |l AHE sne Help| ™
k. Mest ] Prew |

% Washington University in St.Louis



Impact of D-cache Configuration
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Impact of I-cache Configuration
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Time for Single Run
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Implications of Slow Simulation

e Focus has historically been on measuring
the performance of a single thread of a
single application

e Real apps are often executed in a
multitasking environment
— Impacts cache behavior
— Ignores OS (system call) performance

e Liquid architecture system enables direct
measurement, including OS

—
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OS Boot Seqguence
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Summary

e Run-time reconfigurable processors will be
available sooner rather than later

e Determining desired configuration Is a
difficult design task
— Large search space
— Depends on accurate performance data

e Liquid architecture system enables direct
measurement of performance properties
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Current and Future Work

e Evaluation of several arch. design ideas
e Automated search of the design space

e Characterizing performance analysis
methods
— Analytic models
— Simulation models
— Direct execution models

e Usable as Is for evaluating soft-core procs
e Like to extend to higher-speed procs
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