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The interference delay between cores is , hot merely
bounded. The multicore WCET is the single-core WCET.

No shared memory, no cache, no coherence. Wait-free core ports plus fixed-length TDM slots mean one core's behaviour cannot change another core's timing at all. The
usual decomposition WCET_multi = WCET _single + interference becomes exact instead of over-approximated.
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delay N=2..32 up to N = 32
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. P = Tile = Ibex core (RV32IMC, 2-stage in-order, no cache, no branch prediction) + Latency depends only on the schedule, never on what the other tiles are doing. Sframe
u DGSIQ" rU|eS, and one deviation 8 KB private I-SPM + 8 KB private D-SPM + local timer. comes from the communication graph: all-to-all is O(N?), a star around one I/O tile is O(N).
Design rule This architecture = The only cross-tile path is the guarded NI port; everything else it could touch
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primitive. No shared state to protect, no atomics in the ISA.

Rule set from S. Wegener, Towards Multicore WCET Analysis, WCET 2017. . . L. o . .
° / Backpressure is wait-free and visible. This is a central point: if the

receiver has not emptied its mailbox, the transfer simply waits for a
Every slot has the same fixed length whether or not it carries a message, later slot. The sender core never stalls, the slot keeps its fixed length,

and a core is never made to wait for the interconnect.

2 Why the delay is exactly zero

and a hardware counter records every occurrence.

Deterministic message latency under static TDM

Worst case: a message becomes ready just after its slot was checked — yet delivery is still bounded by construction

A rotary inverted pendulum, balancing while the other tiles are put under
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= Collisions are defined, not undefined. An O(1)-per-tile guard Sl van and toolchain. pendulum stays balanced.

merges write/write per byte (NI wins) and forwards write/read. = — = = This work: one central NI, static TDM, private scratchpads. O(N) All three run the identical control binary on the same FPGA; only the

73 FF per tile, at every N. constant nd provable —independert of e otrer s workoas fabric on a stock RISC-V core, latency set by the schedule. platform integration changes.

Simon Veser - veser@ims-chips.de
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Currently verifying the N = 32 board run and bringing up the pendulum. Ideas on WCET analysis and tooling for this architecture are especially welcome.




