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Promela

PROMELA = PROcess MEta LAnguage

SPIN = Simple Promela INterpreter
(not that simple any more)

Here we give a short introduction and cover only
the most important features.

Detailed documentation, tutorials, and books on:
http://spinroot.com
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http://spinroot.com

Top-level: global variables and processes

/% global declarations visible to all processes x/
int x; /% a global integer (as in C) x/

mtype = { X, Y }; /% constant message types x/
/% a FIFO channel with at most 2 messages of type mtype x/
chan ¢ = [2] of { mtype };

active[2] proctype ProcA() { Two processes are created
at the initial state

}

proctype ProcB() { Processes can be created
later using: run ProcB()

}

init { A special process, use to

run ProcB(); run ProcB(); create other processes
}
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One process: Basics

int x, y;

active proctype ProcA() {

int z; Declare a local variable

zZ = Xy Assignment

X > Y; Block until the expression is evaluated to true
true; one step to execute, no effect

z++;

skip; same as true
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One process: Control flow

int x, vy;

active proctype P () {

main:
if A guarded command
x =0 ->x=1;
y=0-=—>y=1;
non-deterministically selects an option
x == 1 & y == 1 whose first expression is not blocked.
> x=20; y=0;
fi; continues executing the rest of the option
goto main; step-by-step.

Josef Widder (www.forsyte.at) CAV 5/15



One process: Control flow (cont.)

int x = 0, y =
active
proctype P () {
main:
if
x == 0 ->
y == 0 —>
x == 1 &&
-> x = 0; vy
fi;

goto main;

}
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One process: Loops

int x;

active proctype P () {

do a do..od loop
o x == 10 —> x = 0;
x == 10 -> break;
prox < 10 —> x+t+;
od;
A: basically the same. goto A
if introduces one more step
x == 10 —> x = 0;
x == 10 -> goto B;
tr X < 10 —> x++;
fi;
goto A;
B:

}
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Many Processes: Interleavings

Pure interleaving semantics

Every statement is executed A[O} / \A[ﬂ
atomically
int x =0, v = 1; /\/\
active[2] proctype A () { \ / \ /
x =1 - x;
y =1 -vy; \ /
}
The red path is an example execution where the steps of processes 0

and 1 alternate.
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Many Processes: Atomics

use atomic { ... }tomake

execution of a sequence indivisible.

non-deterministic choice with
if..fi is still allowed!

int x =0, yv = 1;

active[2] proctype A() {

atomic {
x =1 - x;
y=1-y;

}
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Many Processes: Atomics

use atomic { ... }tomake

execution of a sequence indivisible.

non-deterministic choice with
if..fi is still allowed!

int x =0, yv = 1;

active[2] proctype A() {

atomic {
x =1 - x;
y=1-y;

}
}
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Larger atomic steps lead to less possible paths and states.
Note: different atomicity degrees may lead to different verification
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(Asynchronous) message passing

mtype = { A, B };

chan chanl = [1] of { mtype };
[1] of { mtype };

chan chan2

active proctype Ping () {
chanl!A;
do
chan2?B —-> chanl!A;
od;

active proctype Pong () {
do

chanl?A -> chan2!B;
od;
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Blocking receive

mtype = { A, B };

chan chanl = [1] of { mtype };
[1] of { mtype };

chan chan2

active proctype Ping () {
chanl!A;
do :: chan2?B —-> <+— deadlock!
chanl!A;
od;

active proctype Pong () {

do :: chanl?A ->
chanl?A; <— deadlock!
chan2!B;
od;
}
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Blocking send

mtype = { A, B };

chan chanl [1] of { mtype };
chan chan2 = [1] of { mtype };
active proctype Ping () {

chanl!A;
do :: chan2?B —> When chan1=[A] and chan2=[B], the system deadlocks
chanl!A;
chanl!A;
chanl!A; <— deadlock!
chanl!A; The shortest counter-example has 10 steps
od;

Use Spin to find it

active proctype Pong () {
do :: chanl?A —->
chan2!B; <— deadlock!
od;
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Promela vs. C

PROMELA looks like C

But it is not!

Non-determinism in the if statements (internal non-determinism)
Non-determinstic scheduler (external non-determinism)

Atomic statements

Message passing

PROMELA is a modeling language
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Next week. . .

SPIN — a tool that verifies systems modeled in Promela

uses LTL as specification language

we will see the algorithms underlying SPIN
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