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Acronym: Invas|C

Investigation of a new paradigm of parallel computing

® through introduction of resource-aware language,
brogramming and operating system support

® and through dynamic and distributed allocation and
reconfiguration of processor, interconnect, and memory
resources

® with particular focus on Multiprocessor System-on-Chip
(SoC) systems for the years 2020 and beyond.
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Ebenen von Parallelitat

process-level, thread-level Hw +5w Control
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Ebenen von Parallelitat
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Systemabstraktionen

|. Anspruch (claim)
- von (Hardware-) Ressourcen
- zur parallelen i-let Ausfuhrung
2. Gespann (team)
- von (Programm-) Kontrollflussen

- von i-let Inkarnationen/Ausfuhrungen



Programmiermodell

-
claim = invade(type, quantity, properties);
if (!useful(claim)) {

/* Retry with alternate claim setting or algorithm. */

}

team = assort(claim, code, data);
if (!viable(team)) {
/* Retry with alternate team setting or fail. */
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Invasives Sortieren

p
claim = invade(SMP, 42, JOIN);
1f (parallelism(claim) == 1)

/* only one processing element: sort serial */
else {
/* 1 < n <= 42 processing elements */

team = assort(claim, code, data); /* create workload */
1if (viable(team))
infect(claim, team); /* sort in parallel */

retreat(claim); /* await join, clean-up */




Invasives Ray lracing

-
1f (all pixels see same object) {

claim = invade(SIMD, o, UMA);
if (useful(claim)) /* n > 1 processing elements */
team = assort(claim, code(SIMD), data(SIMD));
} else {
claim = invade(MIMD, 42, VSM);
if (useful(claim)) /* 1 < n <= 42 processing elements */
team = assort(claim, code(MIMD), data(MIMD));

}
1if (viable(team))

infect(claim, team); /* run in parallel */
retreat(claim); /* clean-up */

-
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Forschungsprogramm

|. Phase (2010-2013): Wettstreitigkeit

- Vorbeugung,Vermeidung,Verringerung
- Latenzverbergung

2. Phase (2014-2017): Virtualisierung

3. Phase (2018-2021): Heterogenitat
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Forschungsthemen ...,

|. nebenlaufige Laufzeitexekutive FAU

- funktional verteilt, echtzeitfahig, NBS

2. vertikale Konfigurierung FAU

- querschneidend statisch/dynamisch, AOP

3. agentenbasierte Ressourcenvergabe KIT

- verteilt,Verhandlungs-/Anreizmodelle



Funktionale Hierarchie

| evel
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Resumee

® Begutachtung in QI1/2010

® im Falle des Scheiterns
als SFB/TRR:

- FOR

- Paketantrage

= Normalverfahren



Nachwort

,Die Leute hier haben uberhaupt
keine Ahnung von Parallel Computing

— fur die ist HPC nichts weiter
als MapReduce.”

(Fruhstuck mit Karsten Schwan, SOSP’09)
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