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Migration als Notwendigkeit
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Speicherzugriffslatenzen

Preemption and Migration Costs
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Context Switching Costs
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Scheduling Costs
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Figure 4: (a) Preemption/migration costs (in µs) by WSS; and (b) & (c) context-switching/scheduling costs (in ns/µs) by task-set size.

difference between these two measurement methods would
be insignificant, as our method accounts for the worst-case
costs that could be incurred during any quantum. Second,
these WSSs are intended to be a measure of cache reuse, and
not the total memory usage of a task during a quantum—if
after a preemption or migration a task accesses memory that
was never in the cache, then this access is part of the task’s
execution cost and does not contribute to preemption or mi-
gration costs. Many applications have high locality, so their
WSS is small (in terms of reuse), even if the amount of data
they access in a quantum is large. Third, due to the time-
sensitive nature of real-time tasks, it may be more likely that
such a task will work with a relatively small region of mem-
ory in a quantum. For all of these reasons, we believe that
the smallest WSSs we have considered actually represent a
fairly common case. Nonetheless, we have included larger
WSSs as well, so we can assess performance as the system
is stressed to its limits.

Migration costs were measured similarly, except that,
when we emulated the migration of data from one cache to
another, we also included the cost of invalidating that data at
another processor. The cost of this invalidation can be sig-
nificant, especially during a write, due to the synchronous
nature of certain cache snooping protocols, and therefore we
cannot simply assume that preemption and migration costs
are equivalent. We forced invalidations to occur by first read-
ing the data to be written into the private cache of another
processor and by then measuring the cost of writing that data,
as was done when assessing preemption costs.

Results from experiments conducted to measure both of
these costs are shown in Fig. 4(a). Note that, for both the
aligned and staggered cases, migration costs are higher than
preemption costs, and both scale linearly with WSS, as ex-
pected. Note also that preemption costs are nearly identical
for both aligned and staggered quanta for each WSS; how-
ever, migration costs are higher with aligned quanta. This re-
sult implies that cache invalidations entail less cost with stag-
gered quanta than aligned quanta. This result makes sense,
since invalidation protocols create bus traffic, and hence the
likelihood of bus contention is greater when all four proces-
sors are forcing invalidations at the same time.

The methodology above attempts to estimate worst-case

preemption and migration costs, rather than average-case
costs. This is why we assumed that every memory access
is a write, as writes are more costly than reads. Given that
soft-real-time systems are a major focus of our work, we
acknowledge that it is vital for us to further investigate the
(non-trivial) issue of determining suitable average-case mea-
surements for various classes of applications. Still, our mea-
surements are valid when used to evaluate the relative per-
formance of the tested scheduling algorithms. In particu-
lar, we repeated the same experiments with reads instead of
writes, and found that all costs were roughly halved. Thus,
we would expect the relationship between preemption and
migration costs, and costs associated with aligned and stag-
gered quanta, to remain proportionally the same when com-
paring some other “average-case” memory access patterns.

Context-switching overhead. We measured context-
switching overhead by reading the TSC before and after
a context-switch call assuming all processors perform a
context switch at the beginning of a quantum that is either
aligned or staggered as discussed above. The results of our
measurements are shown in Fig. 4(b). Note that context-
switching overhead is lowest for P-EDF, probably due to
the fact that tasks do not migrate. Also, some variation
among the algorithms probably arises due to differences in
the time taken to load into cache the process control block of
the task being switched to. For all algorithms, this overhead
was several orders of magnitude lower than all other costs,
and thus is relatively negligible.1

Scheduling overhead. We measured scheduling overhead
for each algorithm by reading the TSC at the beginning and
end of the code segment in which the scheduling algorithm is
implemented. Results for varying task-set sizes are shown in
Fig. 4(c). Overall, scheduling overheads are small (approxi-
mately 3 µs), with the exception of G-EDF. This implies that
our G-EDF implementation was significantly less efficient
than the others. This is due to the fact that the tick handler of
G-EDF requires the lookup of M queue entries in the worst
case, where M is the number of processors, whereas all other

1If tasks do not share an address space as assumed, then some additional
overhead may be incurred to invalidate and repopulate the TLB, and to load
into cache the page-table entries of the task that is being switched to.

Abbildung aus: Calandrino, J, et al. LITMUSRT: A Testbed for Empirically
Comparing Real-Time Multiprocessor Schedulers, RTSS’06
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Verwaltungsgemeinkosten

Zeit

1 3

2 1

D

>

Π1

Π2

2 4 6 8 10

5



Verwaltungsgemeinkosten

Zeit

1 3

2 1

D

>

Π1

Π2

2 4 6 8 10

5



Verwaltungsgemeinkosten

Zeit

1 3

2 1

D

>

Π1

Π2

2 4 6 8 10
Zeit

1 3

2 1

D

>

Π1

Π2

2 4 6 8 10

Zeit

1 3

2 1

D

Π1

Π2

2 4 6 8 10

5



Verwaltungsgemeinkosten

Zeit

1 3

2 1

D

>

Π1

Π2

2 4 6 8 10
Zeit

1 3

2 1

D

>

Π1

Π2

2 4 6 8 10

Zeit

1 3

2 1

D

Π1

Π2

2 4 6 8 10

5



Statisch gebilligte Migration
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Ziele

Vorhersagbarkeit: Finden günstiger Migrationspunkte
Flexibilität: Vermeidung unnötiger Migration
Laufzeiteffizienz
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Agenda

Migration in Echtzeitsystemen

Vorhersagbarkeit

Betriebssystemmechanismen

Migrationsbasierte Synchronisation

Fazit
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Statische Festlegung

Bekannte Ansätze
automatisiertes Checkpointing
implizit kooperatives Scheduling
Platzierung von Migrationspunkten

Unser Ansatz
multikriteriell: WCET und Migrationskosten
gezielte Suche vs. gleichmäßiges Streuen
Maßschneiderung
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Erste Ergebnisse
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Residenzmenge

 Klaus, T; Ulbrich, P; Raffeck, P; Frank, B; Wernet, L; Ritter von Onciul, M; Schröder-Preikschat, W.
Boosting Job-Level Migration by Static Analysis, OSPERT’19
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Betriebssystemmechanismen



Betriebssystemschnittstelle

task3.ctask3.c
task2.ctask2.c
task1.ctask1.c

app.elfapp.elf
1110011
1100010
0110100
1101001

RTOS

ü
üü

migmig
110
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Migrationsmechanismen

Vorbereitung
Auslösen durch Anwendung

Systemaufruf
maßgeschneiderte Funktion

eingewoben durch den Compiler
sichere Kooperation

Zur Laufzeit
Entscheidung nach Schlupf
Überprüfung an Migrationspunkt
Überprüfung nach Zeitspanne
Überspringen unnötiger Punkte
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Mögliche Ablaufplanung zur Laufzeit
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Mögliche Ablaufplanung zur Laufzeit
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Erweiterte Nutzung

Wohin mit dem gesammelten Wissen?
1. Migration statt Verzögerung wartender Tasks
2. Erweiterung des Entscheidungsspielraums um Kritikalität
3. Migration als primäre Koordinationsmaßnahme
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Migrationsbasierte Synchronisation



Synchronisation Globaler Datenstrukturen

Lock-basierte Synchronisation
schlechte Datenlokalität, häufige Cache-misses
Blockadezeiten abhängig von WCET kritischer Abschnitte

Migrationsbasierte Synchronisation
Kontrollfluss- statt Datenmigration
dedizierte „Synchronisationskerne”
geteilte Daten in garantiert warmen Caches
Schnittstellenkompatibel zu Locks
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Migrationsbasierte Synchronisation
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Migrationsbasierte Synchronisation
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bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1
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... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$
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... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC
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LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$
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LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);
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migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?
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L1$
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LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);
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migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$
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LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$
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RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$
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LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?
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L1$
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LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);
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bar();
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L1$
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... Core #N

L1$
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foo();
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sleep();

sleep();

use(data);
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unlock();unlock();
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bar();bar();
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sleep();
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bar();
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bar();
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L1$
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RAM
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foo();

foo();

lock();lock();
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sleep();

sleep();

use(data);
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unlock();unlock();

unlock();

bar();

bar();
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Core #2

L1$

SC

RAM

LL$
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lock();lock();lock();
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... Core #N

L1$
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sleep();sleep();
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use(data);use(data);
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... Core #N
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foo();
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foo();
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foo();
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lock();
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bar();bar();
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bar();
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L1$

SC

RAM
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L1$

foo();

foo();
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sleep();sleep();
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unlock();unlock();unlock();

bar();bar();

migrate(sc);
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bar();
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L1$? ? ? ? ? ? ? ?
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foo();
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unlock();
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sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

16



Migrationsbasierte Synchronisation

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$

? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();

lock();

lock();

sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$

SC

RAM

LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();

unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$
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... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);

migrate(sc);

use(data);

use(data);

migrate(back);

migrate(back);

bar();
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L1$
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foo();

foo();

lock();lock();

lock();
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unlock();unlock();

unlock();

bar();bar();

migrate(sc);
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migrate(back);

bar();
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lock();lock();lock();
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use(data);use(data);

unlock();unlock();unlock();

bar();bar();
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bar();
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... Core #N
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foo();
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unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);
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bar();
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Core #2
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L1$

foo();

foo();
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sleep();sleep();
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unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);
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bar();
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lock();
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sleep();
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unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);
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bar();
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L1$
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L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();
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L1$
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L1$

foo();

foo();

lock();lock();
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sleep();

sleep();

use(data);
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unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();
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Core #2

L1$

SC
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L1$

foo();

foo();

lock();lock();
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sleep();

sleep();

use(data);
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unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1
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Core #2

L1$
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LL$

... Core #N

L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$
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L1$

foo();

foo();

lock();lock();

lock();

sleep();

sleep();

use(data);

use(data);

unlock();unlock();

unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);
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bar();
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L1$
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LL$
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L1$
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foo();

lock();lock();
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sleep();

sleep();

use(data);
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unlock();unlock();
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bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);
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bar();

Core #1
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Core #2

L1$
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... Core #N

L1$
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foo();

lock();lock();
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sleep();
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bar();

migrate(sc);migrate(sc);
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bar();
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L1$
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LL$
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L1$
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foo();

lock();lock();
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sleep();
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unlock();unlock();

unlock();

bar();

bar();

migrate(sc);migrate(sc);

use(data);use(data);

migrate(back);migrate(back);

bar();

Core #1
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L1$
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LL$
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L1$
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lock();lock();lock();

sleep();sleep();
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unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);
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bar();
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L1$
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LL$
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L1$
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lock();lock();lock();

sleep();sleep();

use(data);use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);
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L1$
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L1$
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foo();
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sleep();sleep();
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unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);
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migrate(back);migrate(back);

bar();

Core #1
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L1$
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L1$
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sleep();sleep();

use(data);

use(data);

unlock();unlock();unlock();

bar();bar();

migrate(sc);migrate(sc);

use(data);use(data);
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bar();
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unlock();unlock();unlock();

bar();bar();
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bar();bar();

migrate(sc);

migrate(sc);

use(data);
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bar();

Core #1

L1$? ? ? ? ? ? ? ?

Core #2

L1$
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L1$

foo();

foo();
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unlock();
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bar();bar();
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bar();
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L1$
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foo();

foo();

lock();lock();
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sleep();sleep();

use(data);use(data);

unlock();unlock();
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bar();bar();
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use(data);

use(data);

migrate(back);
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bar();
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L1$

SC

RAM

LL$
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foo();
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lock();
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bar();bar();

migrate(sc);
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use(data);
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migrate(back);

migrate(back);

bar();
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sleep();sleep();
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unlock();unlock();unlock();
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sleep();
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unlock();unlock();unlock();

bar();bar();
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sleep();
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use(data);
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unlock();unlock();unlock();

bar();bar();
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L1$
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foo();

lock();lock();
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sleep();
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use(data);
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unlock();unlock();unlock();

bar();bar();
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use(data);use(data);
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lock();
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use(data);
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migrate(sc);migrate(sc);
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migrate(back);migrate(back);

bar();

Core #1

L1$? ? ? ? ? ? ? ?
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unlock();unlock();
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unlock();
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lock();lock();
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sleep();
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Fazit

vorhersagbare Migration
Laufzeitentscheidungen basierend auf Hinweisen
Werkzeugunterstützung nötig
geschickte Ausnutzung der Möglichkeiten
effizientere, gut vorhersagbare Ausführung
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task3.ctask3.c
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task1.ctask1.c

app.elfapp.elf
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1101001

RTOS

ü
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110
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