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How to ensure that [ is
safe and live relative to S?

(“bad"/“good” channel actions never/eventually happen)
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Influential approach to ensure safety/liveness: [Honda et al.,

Multiparty
session types
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Safety: v !
Liveness: not yet
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Contributions: [TACAS"20]

= Practice TACAS

— Specification language (Clojure library for monitors) Bali{l{e[®]
Evaluation

- Implementation language (Clojure library for instr.) AL

Accepted

— Non-trivial examples and benchmarks

- Theory
— Core specification calculus (global MPST “on steroids")
— Core implementation calculus (mini-Clojure with channels)
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7th “most loved”

(cf. Go, C#, Scala, Java)
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(def m (role "master")) specifications
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Roles

(def ring (dsl :k :t
[(rep seq [:i (range (- :k 1))]
(-=> (w :1) (w (+ :i 1)) :t))

(--> (w (- :k 1)) (w0) :t)1)

Specification: Ring

(def star (dsl :k :t
[(xep par [:i (range :k)]
[(-->m (w :1) :t)

(-=> (w :i) m :t)11)

Specification: Star
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. ] NASA's reference Hardware: 16 cores
C;)mput_atloknal fllu!d implementations vs, at 2.1 GHz (no
ynamics kernels: Discourje — hyper-threading)?
CG, FT, IS, MG

(using Java interop) 96 GB memory
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dynamics kernels:
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at 2.1 GHz (no
hyper—threading);
96 GB memory
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1 NAS Parallel Benchmarks }
Conclusions:

— Overhead can be <5% in real concurrent programs
— Usages: (i) testing/debugging; (ii) fail-safe (in production..l)



Contributions: [TACAS"20]

= Practice TACAS

— Specification language (Clojure library for monitors) Bali{l{e[®]
Evaluation

- Implementation language (Clojure library for instr.) AL

Accepted

— Non-trivial examples and benchmarks

- Theory
— Core specification calculus (global types “on steroids”)

— Core implementation calculus (mini-Clojure with channels)
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Syntax of specification calculus:

Su=1]|p—=qf|pg?v|p+ql
Sl+SQ ‘ Sl SQ ’ 51’152 ‘ ﬁXXS ‘ X

n<x<n S‘ ®n<x<n S‘ ®n<m<n’

Semantics:

SRS B € {pq'v, pq?v, pqt}



Syntax of implementation calculus:

v = nil | 14 j (fnzx 1) ’ true ! false ‘ 0 ‘ 1 ‘

[ o= (L) |z]| @efal) | Qetal 1) |
(Qoopz I I5) | (recurl) | Gf I, I 15) |
(send I, I,) | (recv) | (closel) |
(chanl) | I - I, | I || I

Semantics:

(LEMH) S (ILEH) ac{llv (041}
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Runtime verification:

([,5,7'[) ﬂ) ([/’5/77_[/) i} (111’5//77_[//) % ([W,S”/,Hlﬂ)

S f(a1) »S:/ f(as) qm
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Runtime verification:

([,5,7'[) a1 ([/’5/77_[/) SN (IN,(C/W,H”) Qs ([W,SW,HW> N

S f(a1) »S:/ f(as) qm

1 : heap locations — sender—receiver pairs

(e.g., 1(0x2A) = AB)  (cf. (chan1labm))



Related work:

- Hybrid MPST: combination of static type-checking and
dynamic monitoring (decomposition-based)

[e.g.: Bocchi et al., TCS 669; Neykova et al., FAC 29]

- MPST without decomposition (not fully automated)

[e.g.: Lopez et al., OOPSLA'15]

- Formal techniques for Clojure (no concurrency)

[e.g.: Bonnaire-Sergeant et al., ESOP'16]



Takeaways:
- Concurrency remains hard

- Runtime verification for MPST, without decomposition,

is an interesting alternative (notably: improved expressiveness)

- Paper and artifact with more details:
—doi:10.1007/978-3-030-45190-5_15
—-https://github.com/discourje
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