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Function
Specification

Design
Constraints

Architecture
Specification

Metropolis Infrastructure

Design methodology

Base tools
- Design imports
- Simulation

Meta-model of Computation

Metropolis Point tools:
Synthesis/Refinement

Metropolis Point tools:
Analysis/Verification
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pX pZ
M

pX pZ

P2

SM

S

SM

port pX, pZ;
thread(){
   //condition to read X
   //an algorithm for f(X)
   //condition to write Z
}

process P{

}

medium M{
   int[] storage;
   int space;

}

   void write(int[] Z) {...}

    int[] read() {... }

statemedium SM{ ... }
scheduler S{ ... }

N
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inline P1_method1(){ }   ...

   ...

P1_method1()
   ...

}

active proctype P1_thread(){(b)

Promela Translation with Function Inlining

process P1{
   void thread(){
      ...
      method1();
      ...
   }
   void method1() {      ...   }
}

(a)

A MMM Process
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if
::(awaitFlag_1 == true) −>
    //stmts1
:: (awaitFlag_2 == true) −>
   //stmts2

:: (awaitFlag_k == true) −>
   //stmtsk
fi;

       ...

       //enter and execute a critical section

// select critical section 2

::(guard2 && intfc2_active == 0 && intfc2_exclusive == 0)
  −>  intfc2_exclusive ++;
        awaitFlag_2 = true;

// set setlist 2

exit await

pass ?

await

Guard & Test 1

Guard & Test k

pass one

atomic

none

Critical Sections

   await {
      (guard1; testlist1; setlist1) {stmts1}

      (guardk; testlistk; setlistk) {stmtsk}

       ...

   }

      (guard2; testlist2; setlist2) {stmts2} if              //evaluation of guards and testlists

       ...

        :: atomic {

::(guard1 && intfc1_active == 0 && intfc1_exclusive == 0)
  −>  intfc1_exclusive ++;

// select critical section k

// select critical section 1

::(guardk && intfck_active == 0 && intfck_exclusive == 0)
  −>  intfck_exclusive ++;
        awaitFlag_k = true;

        awaitFlag_1 = true;

// set setlist k

// set setlist 1

       od;

       do  //start of await

           }
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