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Using All Processor Cores While Being Confident about Timing

Today, simost all computers use multicars
processars, Unfartunately, setisfying hard
real-ume requiroments of software executing
on such computers Is challenging bacauss
tha timing depends on how resaurces in

the memory systermn are shared, and this
information is typicalty not publicly available.
Thiz project addresses this problem.

Multicore processors

Today, almast all computers use multicors
processors, Thase computers have many
Processor cores suth that one program can
SXBTULA ON BN Procassor core and another
ProOgram Can 8xecute on another processor
core simultanaously {trus parallelism),
Typically, processor cores share memory, In
today’s memary system, a large number of
FESOUNCES 378 Used 10 Make Memory accesses
faszar In ganeral but, unfortunately, also
make exacution ime more unpredictabls and
dependent an execution of other programs
(becausa theze nther programs wse shared
resources in the memory system) A simplifies
view of a multicors pracessor with the memary
system s shown in Figure 1

Embedded real-time cyber-physical
systems

Thesae systoms are pervasive In sodety in
general, as shown by the fact that 993 of all
processors produced are used in embedded
systems. In many of these systems, computing
the correct result s not anough; it is also
nacessary (o computs (he correct resuit

at tha right time,

Software Engiering st

These methods assume that one knows
the resources in the memory system;
unfortunately, most chip vendors do not
make this information available.
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Department of Defense (DoD)

Embedded real-time cyber physical systems are pervasive in the
DoD. Berause of the Importance of achieving predictable timing, It is
common for practitioners to disable all processor cores except one
(hesce making a multicore processor behave as 4 single processar
system). The importance of timing was recantly stressod by
AMRDEC's 531 directoe {11
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Current solutions

The current state of the art makes solutions availabée for managing
contention foer resources in the memory system and for analyzing
the impact of this cantention on timing for the case that we know the
FESOUICES in the Mmemaory system

Problem addressed

In this project, we have addressed the problem of venfying iming of
software executing on a mauticare praocessor assuming that we do
not know the resources in the memory systeemn.

Results

We have devaloped a prefiminary method—see Andersson, 8, &
al, ‘Sthadulability Analysis of Tasks with Co-Runner-Depandent
Execution Times* ACM Transactions on Embedded Compurting
Systems. 2018,
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