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Reactive Processors
* Provide direct hardware support for reactive control flow
* Instruction Set Architecture (ISA) includes instructions for The KEP Instruction Set Architecture
concurrency and preemption
. . . . Closely matches Esterel language
* Strive for efficiency and predictability
| Mnemonic, Operands | Esterel Syntax Notes |
EQEEPHOQ szﬁAddr [, ID] [ I Fork and join, see also Section 5.1.
P Syn Ch ronous m O del JOIN | ] Anoption.al .ID explicitly specifies the ID of the created thread.
1 % MEP ASM . PRIO Prio Set the priority of the current thread.
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4 OUTPUT O L : Local Watcher
1| % Esterel 5 SIGNAL AR LITIIWIABORT! Sexp. endAdar [weak] abort T : Thread Watcher
2 !110dule E).(AMPLE: (: | AWAIT S . when immediate Sexp none : general Watcher
o] ouput; e LY eARser % ok  Threads communicate | susrewn sep e R
5| signal AR in 00 9 PAR 2 P2 . when limmediate| Sexp
6 evgery S do every S do ! aIIJ)ort 10 PARE P3 % Priorities : th roug h Slgnals EXIT addr t";’:(iz—;" Exit from a trap, addr specifies trap scope. Unlike GOTO,
7 [ await |; p _ p; 11 | P1: AWAIT I % 3 end trap check for concurrent EXITs and terminate enclosing ||.
8 weak abort end - halt 12 WABORTI APIB % 3 PAUSE bause
9 sustain R; when S 13 | P1A: EMIT R % 3 AWAIT [n,] Sexp await [n] Sexp Wait for a signal. AWAIT TICK is equivalent to PAUSE.
10 whfen immediate A; end loop 14 PRIO 1 ZA 1 . . L AWAITI] Sexp await [immediate] Sexp
i; ||emlt © 12 %LOSE ‘Z g ° TI me IS d IVIded Eﬁvwvﬁ:iﬁ] S, addr aWiiatse [immediate] Sexp do | Wait for several signals in parallel.
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17 emit A: end loop 01 PRESENT R P2A 9% 2 PRESENT S, elseAddr presefnt S then ...end Jump to'elseAddr if S is absent.
8 end 22 EMIT A % 2 HALT P Bl the pogram
19 end loop ] 23 P2A: GOTO P2 % 2 GOTO addr loop ...end loop Jump to addr. .
20 end every loop A: 24 | P3: JOIN % Join
21 end signal P — D; 25 HALT
22 end module end loop - goto A 26 | Al: GOTO A0
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Name Blank Peak Blank | Peak Blank
abcd 69 13 8 | 016 012
L abcdef 74 13 7 1016 0.09
) * Low power consumption: eight_but 74 13 7 |o0l6 009
chan_prot 70 28 12 0.34  0.17
reactor_ctrl 76 20 13 0.24 0.17
runner 78 14 2 0.17 0.03
example 77 25 9 0.30 0.12
ww_button 81 13 4 016 0.05
greycounter 78 44 33 0.54 042
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The KEP Evaluation Platform [3] Code Size reduction between 25% and 90%
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