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Investigation of a new paradigm of parallel computing

• through introduction of resource-aware language, 
programming 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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1. Anspruch (claim)

- von (Hardware-) Ressourcen

- zur parallelen i-let Ausführung

2. Gespann (team)

- von (Programm-) Kontrollflüssen

- von i-let Inkarnationen/Ausführungen



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. */
}

infect(claim, team);    /* employ resource(s) */
retreat(claim);         /* clean-up of resource(s) */
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Invasives Sortieren

claim = invade(SMP, 42, JOIN);
if (parallelism(claim) == 1)
   /* only one processing element: sort serial */
else {
   /* 1 < n <= 42 processing elements */

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

   retreat(claim);           /* await join, clean-up */
}
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Invasives Ray Tracing

if (all pixels see same object) {
   claim = invade(SIMD, ∞, 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));
}

if (viable(team))
   infect(claim, team);    /* run in parallel */

retreat(claim);            /* clean-up */
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Funktionale Hierarchie
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Level Purpose Functional Unit RT

6 invasive-parallel programm(s) i-let instances

5 feature-oriented operation/deployment FOOD, YATS 2

4 agent-based bargaining of resources ABBA 3

3 operating system extensions POSE 2

2 host operating system Unix-like 1

1 hardware/software edge fusion EASE, HOSE 1

0 instruction set architecture CPU, ASIP, TCPA



Zusammenspiel: iRTSS
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Resümee

• Begutachtung in Q1/2010

• im Falle des Scheiterns 
als SFB/TRR:

- FOR

- Paketanträge

- Normalverfahren



Nachwort

„Die Leute hier haben überhaupt 
keine Ahnung von Parallel Computing 

— für die ist HPC nichts weiter
als MapReduce.“

(Frühstück mit Karsten Schwan, SOSP’09)
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