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pend = False;

if (req)

   pend = True;

checkReq = req;

if (pend && grant)

   pend = False;

pause;

grant = False;

if (checkReq && free)

   grant = True;

pause;

input: req = True
      free = True

Thread RequestThread Dispatch

output: grant = True
         pend = False

from: S. Smyth, C. Motika, K. Rathlev, R. von Hanxleden, and M. Mendler. 2017.  
SCEst: Sequentially Constructive Esterel ACM Trans. Embedd. Comput. Syst. 1, 1, Article 1 (Jan 2017)
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pend = False;

if (req)

   pend = True;

checkReq = req;

if (pend && grant)

   pend = False;

pause;

grant = False;

if (checkReq && free)

   grant = True;

pause;

input: req = True
      free = True

{}

{
output: grant = False
         pend = True

Thread RequestThread Dispatch

output: grant = True
         pend = False

from: S. Smyth, C. Motika, K. Rathlev, R. von Hanxleden, and M. Mendler. 2017.  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pend = False;

if (req)

   pend = True;

checkReq = req;

if (pend && grant)

   pend = False;

pause;

grant = False;

if (checkReq && free)

   grant = True;

pause;

input: req = True
      free = True

{}

{

Thread RequestThread Dispatch

output: grant = True
         pend = True



1. What is PSM? 
Policy Synchronised Memory
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atomic  STM
non-deterministic
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TVar

Policies   PVar

Predictions    PSMVar

    Synchron2019, Aussois                                   05                                                 27-Nov-2019     

atomic  STM
non-deterministicdeterministic



1. What is PSM? 
type classes PVar and PVarMtd

• admissible depends on status
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∑ |⊢ ↓ x.read

∑ |⊢ x.write          x.read



1. What is PSM? 
type classes PVar and PVarMtd

• admissible depends on status

• methods may have precedence over each other

• enabled: admissible AND unblocked under arbitrary 
actions of environment E
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∑ |⊢ ↓ x.read

∑ |⊢ x.write          x.read

∑; E |⊢ ↓ x.read



1. What is PSM? 
PSMVar
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                   Thread  
   MtdId Thread1 Thread2

1 (write) 0 1

2 (read) 2 0
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PSMVars store state and prediction information 



2. How to use PSM 
implementation in Haskell
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• language combinators

• defining a PVar



2. How to use PSM 
language combinators
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• newPVar :: PVar a => PVarStat a -> (PSMVar a -> PSM b) -> PSM b

• nothing :: PSM ()

• pause   :: PSM () 

• (|||)   :: PSM () -> PSM () -> PSM () 

• (>>>)   :: PSM a -> PSM b -> PSM b

• (>>>=)  :: PSM a -> (PSMVal a -> PSM b) -> PSM b

• ifte  :: Bool -> PSM a -> PSM a -> PSM a 

      instantiates a new local PVar 

      empty PSM process

      pauses thread; wait for tick

      parallel composition (concurrent threads)

      sequential composition, ignoring value

      sequential composition with binding  
                                        of return value

     conditional branching - if then else
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2. How to use PSM 
defining a PVar
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0
1
2

MtdId



2. How to use PSM 
defining a PVar
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prec :: SCBool -> MtdId -> STM (Maybe [MtdId])
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2. How to use PSM 
defining a PVar
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type PVarStat a :: *

init :: PVarStat a -> IO a

tick :: a -> IO ()

term :: a -> IO ()
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2. How to use PSM 
defining a PVar
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method :: m -> PSMVar p -> PSMVal (PVarMtdIn p m) ->  
          PSM (PVarMtdOut p m) 

type PVarMtdIn p m :: *

type PVarMtdOut p m :: * 
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3. Demo 
control example
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• currently single clock 
  -> multi-rate clocks for each thread planned

• pause σ

• [P]σ clock ignore

• miniSCoL compiler



Thank you for your attention
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