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* This is the only system of the Lang-n-X series that has not been implemented.



LANG-n-SEND

Processes That Send Languages

Server with library of
operational semantics

request
try-with operation/7

Expression e == tryewithe
4 send syntax | (rxy)

+ semantics | re:T ['+ey:ExnType = T
Of try-With ' tryey withey: T

client

(mylan U tryWith)>
try prg with errorPrg



LANG-n-SEND
A Pi-Calculus with Languages as Data

communicating languages: X{.Z).P || x(lan).Q
e

program execution:

(&, trace)>, program

Trace
Accumulator

queries the operational semantics of £ to prove steps
stores the trace of the execution.
when the execution ends, sends the trace through the channel x




program execution: (£ ,trace)>, program

Example: (Where bpa = basic process algebra)

(bpa,||) >, open.read.read.0 reduces to

(bpa,open) >, read.read.0) which reduces to

(bpa,open read) >, read.0 which reduces to

(bpa,open read read) >, 0 which reduces to X{open read read)

Then, we can analyze the trace
x(open read read)

x(trace).verifyThis(trace,open (read | write)* close) ? P : Q

trace analysis: verifyThis(regexpi,regexpy) 7 P : Q
checks [[regexp1] C [regexps]



« Reduction Semantics for LANG-n-SEND

(COMM-LANG)
4 HI*an Z

x(1).P|x(0).0 — P{Z/I} | Q

(PROGRAM-STEP) (PROGRAM-END)
[£]" = (prg —“ prg’) [£]"® ¥ (prg —“ prg')
(L, 8)> PT8 —7exe (Z,Ta)>, prg’ (L, 0)> t —exe 3_C<‘z>

M. Cimini. Lang-n-Send: Processes That Send Languages. PLACES 2022.

* Extension to Monitoring

(Z,[])>x prg with monitors regexp; " monitor-faill.0
regexp, " monitor-fail2.0

M. Cimini. Lang-n-Send Extended: Sending Regular Expressions to Monitors. ICE 2022.



Examples:

* Server decides semantics of quit mode: P." P.or P! P

P P
P! RI'Y PR
defines prg (some program)
defines errorPrg (program in case of error)

P pf R P

Client: mylan =

Server: disrupt = T interrupt =~ p . p, pa Py &P,

Server: |(getQuitMode(disrupt) + getQuitMode(interrupfi))
|

Client: getQuitMode(l) ->
(mylan U 1)> prg " errorPrg



Examples:

* Server decides semantics of quit mode: P." P.or P! P

» Server decides whether outputs X3P
are synchronous (blocking) or asynchronous (non-blocking)

* Server decides semantics of the parallelization:

(PAR-IDLE) (PAR-MAX)
p'# P a% q° ys p% p® q¥ ¢ plg &
ptaq# ptag” p! q% p" o

maximal progress setting or not

* and other examples
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