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Executive Summary

This deliverable (issued at M2) presents the results of the activity carried out in Task 6.1 (Dissemination)
under the leadership of ICCS. The deliverable consists of the first press release of HARPA project, which will
appear in the 37" issue of HiPEAC Newsletter. The press release describes the main objectives and the
technical approach of HARPA project.

Updated version of the press release will be delivered by end of project.

FP7-612069-HARPA Project 2


http://www.hipeac.net/content/hipeacinfo-37-january-2013

APPEARS QUARTERLY
JANUARY 2014
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[N THE SPOTLIGHT
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HARYA

GOAL AND CHALLENGES

The overal| geal of the HARPA project is to
provide  architectures [both Embedded
Systems [E%) and High Performance Com-
puting (HPC)oriented] with efficient
mechanisms to offer performance depen-
dability guarantees in the pressnce of
unreliable time-dependert waristiors and
aging throughout the lifetime of the
systern. This goal will be achiews by utili-
ing both proactive techniques {in the
absence of hard failures] and reactive
techniques [in the presence of hard
failures).

The t=rm “performance  dependability
guarantes” refers to time-criticality in ES
[i.e., m==ting deadlines), and, in the case of
HPL, a predefined bound an the perfor
mance  devistion from the nominal

Fraject Coordinohor, Fraf. Wiilfam
Fovnaciad, Polttecn ico o Wiane

specifications. The promise is to achizve
this relisbility guarantes in both domains
within a reasorable enegy cverhead (=8
leszs than 10% awveragel A significant
improvement is hence achisved compared
to the Sotd, which currertly provides
guarantz=s butwithat least go¥ overhaad.
Inadditicn,we will provids better flexdbility
inthe platform design whilz still achieving
power savings of at l=ast 20%. To the best
ofour knowledge, this is the first project to
attemnpt & holistic approach for providing
dependable performance guarartes=s an
bath ES and HPC systems. This i dane
while taking imto acoount vadous non-
functioral factors, such & timing, relia-
bility, power,and ageing effects. The HARRL
project aims to address severl scientific
challengss in this dirscticn:

[i] Shawing margins. Similar to the circoit
technique Eamor, but  with different
techniques at the micmarchitecture and
middlessane, aur aim isto intreduce margin
shaving cancepts into aspects of & system
that are typically over-provisicned for the
warst case.

[ii] A more predictable system with real-
time guamntees, where nesded. The
different monitors, knoks, and the HAERS
engine will make the targst system more
predictable and proactively act on per-
farmancevariabil ity pricrto hard failu res.
[iii] Implem=ntation of effective platform
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Figure io- HARPA  High-Leve! Wiew

monitors and knobs. HARPS will select the
appropriate moenitors and knobs and their
correct implemerntation te reduce
efficiency and performance overheads.

TECHNICAL AFMROACH: HARPA ENGINE
CVERVIEW

Figure 1{a] below shows the main concaplks
of the HARPA architecture and the main
components of an archbecture that can
provide performance-dependability guaran-
tems. Note that this genedc framessork
applies to both embedded systems and
high-performance gzneral purpose systerns.
The main elements that distinguish a
HAERA-=nabled system are [i] monitos
and knicks, [ii] user requiremernts and (i)
the HARP4& Engire. Cormceptually the
HAERA Engine mainly corsists of a
feedback loop (Figure 1{b)], whene the
differert metrics [parformance, timing.
poeseer, temperature, eros and mani-
festatiors of time-dzpendent wvadations
etc] aof the system are continuously
monftared, The HARRY =ngine actuates
the knobs to bias the ewscution flow as
desired, bas=d an the state of the system
and the performance  requirements
(timingfthraughput] of the applicaticn.
The concepts that are to be dewsloped
within the HARFA contest address equally
bath the HPC and ES domains. Maore spe-
cifically, from the HPC domain we wil us=
Disaster and Aoced Management Simula-
Hion, while from the ES domain we= will us=
applications for Eadic frequency spectrum
sensing, Face Detection, Object Becognition,
and Rzaltimedata monftoring forwearable
human meticon 2o uisition sysbem.
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Figure sh: HARRA, Engine
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