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B1 B2

A1

The name of the 
action indicates the 
corresponding
example.

act<class>.<example>

e.g.:  act1.2 results
from the rule given
in example 2 of class 1 

[IN(B1)] / act1.1

[IN(B1)] / act1.1

[IN(B1)] / act1.2
[IN(B1)] / act2

[IN(A1)] / act2

example

auxiliary

A3

A2

[guard3b] / act3b

[IN(B1)] / act1.1

[IN(A1)] / act3a.1 [] / act3a.2
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/ SomeObject := new SomeClass, ... / ^ all.run()

DASM System  (scheme)

Initialisation

Run

Upon entering the System,
all necessary objects (modules)
are generated.

Upon entry of the Initialisation state,
all objects are set to a defined initial state.

To garanty an synchonized
start of a run, a run signal
is sent to ‘all’ objects, where
‘all’ is the set of all objects
created in the previous steps.

Finally the 
system runs.

entry / 
  SomeObject.SomeMethod(SomeParam) = InitValue
  ...

The run state contains the states, and
transitions derived from the ASM. 

run / 

DASM Module (scheme)

Run

Initial state1
state2

Being in the state ’Initial’,
the object just waits for successful
initialisation in the ’System’, 
indicated by the event ’run’. 

For syncronisation, the class
waits for a run signal.
Upon receiving this signal goes
into run state.

������ �	 ������ �
� ��� �!����" ��� �
���� �������

The run state can be entered unconditioned imideately 
after initialisation. As in DASM case, it  contains the 
states, and transitions derived from the ASM. 

ASM (scheme)

Initial Run

state1
state2

Due to the existence of only one module, all Initialisation
can take place in the corresponding object. A system 
object is not necessary. 

entry /
  SomeMethod(SomeParam) = InitValue
  ...
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� ������#���� �� 
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[act = fail 
AND NOT father = root]

[IN(Running) 
AND is_user_defined(act)] 

/ eval

[Select AND is_user_defined(act) 
AND cands = empty_list AND father = root]

[IN(Running) AND is_user_defined(act) 
AND NOT cands = empty_list AND NOT Phi = nil] 

/ eval

                  "abbreviations "
cands = cands(currendnode)
cont = [ <rest(goal),cutpt> | tail(decgjseq)]
cutpt = snd(fst(decglseq))
father = father(currendnode)
new_decglseq = 
  [<Bdy’(clause(cll9fst(cands))), father> | cont] Phi
Phi = mgu(act,Hd’(clause(cll(fst(cands)))))

extend NODE with tmp_1,...,tmp_n with
  father(tmp_i) := currendnode
  cll(tmp_i) := nth(procdef(act,db),i)
  cands := (tmp_1,...,tmp_n)
extendend
where
  n=length{procdef{act,db}}

[act = fail 
AND father = root]

[decglseq = empty_list]

currendnode := fst(cands)
cands := rest(cands)
decglseq(fst(cands)) :=
   [<Bdy’(clausel(cll(fst(cands)))),father>] | cont] Phi
s(fst(cands)) := s Phi
vi := vi + 1

Run

Call

Fail

Success
Running

Select

Prolog machine (1st version)

Init

"init"
  root := n_0,
  currendnode := n_1,
  father(n_1) := n_0,
  decglseq(n_1) := [<goal,n_0>],
  s(n_1) := empty_list,
  vi := 0,
  db := program

[goal = empty_list] 
   / decglseq := rest(decglseq)
[fst(goal) = true] 
   / decglseq := cont
[fst(goal) = cut] 
   / father := cutpt, decglseq :=cont
[act = fail AND NOT father = root] 
   / currendnode := father

[IN(Running) 
  AND is_user_defined(act) 
  AND NOT cands = empty_list 
  AND Phi = nil]
    / cands := rest(cands)
[IN(Running) 
  AND is_user_defined(act) 
  AND cands = empty_list 
  AND NOT father = root]
    / currendnode := father

entry / eval(init)
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[is_user_defined(fst(gool)) 
AND cands = empty_list 

AND father=root]

Select X Running

Call X Running

extend NODE with tmp_1,...,tmp_n with
  father(tmp_i) := currendnode
  cll(tmp_i) := nth(procdef(act,db),i)
  cands := (tmp_1,...,tmp_n)
extendend
where
  n = length{procdef{act,db}}

Run

Prolog machine (1st version − cantesian coding)

Init

"init"
  root := n_0,
  currendnode := n_1,
  father(n_1) := n_0,
  decglseq(n_1) := [<goal,n_0>],
  s(n_1) := empty_list,
  vi := 0,
  db := program

Select X Success

Select X Fail

Call X Success

Call X Fail

[act = fail & father = root]

[act = fail 
AND NOT father = root] 
/ currendnode := father

currendnode := fst(cands)
cands := rest(cands)
decglseq(fst(cands)) :=
   [<Bdy’(clausel(cll(fst(cands)))),father>] | cont] Phi
s(fst(cands)) := s Phi
vi := vi + 1

[decglseq(currnode) = empty_list]

[decglseq(currnode) = empty_list]

[is_user_defined(fst(gool))]
/ eval

[is_user_defined(fst(gool)) 
AND NOT cands = empty_list 

AND NOT Phi = nil]
/ eval

[act = fail 
AND father = root]

"abbreviations"
cands = cands(currendnode)
cont = [ <rest(goal),cutpt> | tail(decgjseq)]
cutpt = snd(fst(decglseq))
father = father(currendnode)
new_decglseq = [<Bdy’(clause(cll(fst(cands))), father> | cont] Phi
Phi = mgu(act,Hd’(clause(cll(fst(cands)))))

[is_user_defined(fst(gool)) 
   AND NOT cands = empty_list 
   AND mgu(act,Hd’(clausel(cll(fst(cands))))) = nil] 
     /cands := rest(cands)
[is_user_defined(fst(gool)) AND cands = empty_list 
   AND NOT father = root] 
     / currendnode := father
[goal = empty_list] 
     / decglseq := rest(decglseq)
[fst(goal) = true] 
     / decglseq := cont
[fst(goal) = cut] 
     / father := cutpt, decglseq := cont
 [act = fail AND NOT father = root] 
     / currendnode := father 

[fst(goal) = true] 
     / decglseq := cont
[fst(goal) = cut] 
     / father := cutpt, decglseq := cont 
[goal = empty_list] 
     / decglseq := rest(decglseq)

entry / eval(init)
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Prolog machine (2nd version)

[IN(Enter) AND Phi = nil 
AND b = bottom]

[IN(Call) AND act = fail AND b = bottom]

[IN(Running)]
/ eval

[IN(Running) AND is_user_defined(act) 
AND clause(procdef(act,db)) = nil 

AND NOT b = bottom]
Retry

[IN(Running) 
AND Phi = nil 

AND b not bottom]

[IN(Running) AND NOT Phi = nil] 
/ decglseq := new_decglseq,

s:= s Phi, vi := vi + 1

[IN(Call) AND decglseq = emty_list]

[IN(Call) AND is_user_defined(act) 
AND clause(procdef(act,db)) = nil AND b = bottom]

[IN(Running) AND 
is_user_defined(act) AND 

NOT clause(procdef(act,db)) = nil]

Try Enter

Fail

Success

          "abbreviations"
cands = cands(currendnode)
cont = [ <rest(goal),cutpt> | tail(decgjseq)]
cutpt = snd(fst(decglseq))
father = father(currendnode)
new_decglseq = 
   [<Bdy’(clause(cll9fst(cands))), father> | cont] Phi
Phi = mgu(act,Hd’(clause(cll(fst(cands)))))

PUSH temp WITH
  store_state_in(temp)
  cll9temp) := cll+
ENDPUSH

[IN(Running) AND
NOT clause(cllb) = nil]  
/ fetch_state_from(b),

cll := cll(b),
cll_of_b = cll_of_b +,

ct := b(b) 

Running

Init

"init"
  bottom := n_0,
  b := n_0,
  decglseq := [<goal,n_0>],
  s := empty_list,
  vi := 0,
  db := program

[In(Retry) AND clause(cll(b)) = nil
AND b(b) = bottom]

Run

Call

[IN(Call) AND goal = empty_list] 
   / decglseq := rest(decglseq)
[IN(Call) AND act = true] 
   / decglseq :=cont
[IN(Call) AND act = fail AND 
  NOT b = bottom]
   / b = b(b)
[IN(Call) AND act = cut] 
   / b := cutpt, decglseq := cont

entry / eval(init)

[IN Running) AND
 NOT clause(cll(b)) = nil AND
 NOT b(b) = bottom]
   / b := b(b)
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Prolog machine (2nd version − explicite product)

/ eval 

Retry X Success

Enter X Success

Select X Fail

Call X Fail

Retry X Fail

[act = fail 
AND b = bottom]

Try X Running

Run

Init
"init"
  bottom := n_0,
  b := n_0,
  decglseq := [<goal,n_0>],
  s := empty_list,
  vi := 0,
  db := program

[decglseq(currnode) 
= empty_list]

[Phi not nil]
/ s := s Phi,
vi := vi + 1

[clause(cll(b)) = nil
AND b(b) = bottom]

Enter X Fail

PUSH temp WITH
  store_state_in(temp)
  cll9temp) := cll+
ENDPUSH

[Phi = nil 
AND b = bottom]

[Phi = nil
AND NOT b = bottom]

[not clause(cllb) = nil]  
/ fetch_state_from(b),

cll := cll(b),
cll_of_b = cll_of_b +,

ct := b(b) 

Try X Fail

Try X Success

Call X Success 

Enter X Running

Call X Running

Retry X Running

         "abbreviations"
cands = cands(currendnode)
cont = [ <rest(goal),cutpt> | tail(decgjseq)]
cutpt = snd(fst(decglseq))
b = b(currendnode)
new_decglseq = 
  [<Bdy’(clause(cll9fst(cands))), b> | cont] Phi
Phi = mgu(act,Hd’(clause(cll(fst(cands)))))

[is_user_defined(act) 
AND clause(procdef(act,db)) = nil 

AND b = bottom]

[is_user_defined(act)  AND
clause(procdef(act,db)) = nil

AND NOT b = bottom]

[is_user_defined(act) AND
NOT clause(procdef(act,db)) = nil] 

/ cll := procdef(act,db), ct := b

[act = true] 
   / decglseq := cont
[act = cut] 
   / b := cutpt, decglseq := cont
[goal = empty_list] 
   / decglseq := rest(desglseq)
[goal = fail AND 
   NOT b = bottom]
   / b = b(b)

[clause(cllb) AND
   NOT b(b) = bottom]
   / b := b(b)

entry / eval(init)
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/ 
Sender := new Sender,

Receiver := new Receiver,
SenderCommunicate := new SenderCommunicate,

ReceiverCommunicate := new ReceiverCommunicate,
SenderLoseMessage := new SenderLoseMessage,

ReceiverLoseMessage := new ReciverLoseMessage,
Timeout := new Timeout

/ ^ all.run()

System : ABP (asymetric version)

Initial

Run

"initReceiverFilef
forall x >= 0 : 
  Receiver.ReceiverFile(x) := undef

entry/ Sender.SenderInMsg := Receiver.ReceiverInMsg = undef,
           Sender.SenderQueue := Receiver.ReceiverQueue = undef, 
           Sender.SenderNo := Receiver.ReceiverNo = undef,          
            eval(initReceiverFile)
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SenderBit = 1

ReTransmit

ClearMessage

"ReTrans"
Receiver.ReceiverQueue := Receiver.ReceiverQueue
  ++ Msg(SenderFile(SenderNo),SenderBit),
Timeout.Timeout := false

Receiver.ReceiverQueue := Receiver.ReceiverQueue 
  ++ Msg(Senderfile(SenderNo+1),Flip(SenderBit)),
SenderNo := SenderNo+1

[Defined(SenderMsg) 
AND 

Bit(SenderInMsg) = 0] 
/ eval

[Defined(SenderMsg) 
AND 

Bit(SenderInMsg) = 1] 
/ eval

run

Initial

Run

SenderBit = 0

Sender (ABP asym)

[Timeout.Timeout = true] / eval(ReTrans)l

[Defined(SenderInMsg) AND NOT Bit(SenderInMsg) = 1]
  / Clear(SenderInMsg) 
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"AccMess"
Sender.SenderQueue := Sender.SenderQueue
  ++ Msg(Null,Bit(ReceiverInMsg)),
Clear(ReceiverInMsg)

[Defined(ReceiverInMsg)
AND

Bit(ReceiverInMsg) = 0
/ eval

[Defined(ReceiverInMsg)
AND

Bit(ReceiverInMsg) = 0
/ eval

run

Receiver (ABPasym)

Run

Initial

Receiverbit = 0

ReceiverBit = 1

ReceiverFile(ReceiverNo) := Data(ReceiverMsg),
ReceiverNo := ReceiverNo + 1

AcknowledgeMessage

[Defined(ReciverInMsg)] 
   / eval(AccMess)
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Run

run

Tineout (ABP asym)

Init [Sender.SenderQueue = Receiver.ReceiverQueue = EmptyQueue 
  AND Sender.SenderInMsg = Receiver.ReceiverInMsg = undef] 
  /  Timeout := true
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Run

run

SenderCommunicate (ABP asym)

Init [Undefined(Sender.SenderInMsg) AND NOT Sender.SenderQueue = EmptyQueue]
   / Sender.SenderInMsg := Head(Sender.SenderQueue),
     Sender.SenderQueue := Tail(Sender.SenderQueue) 

Init

run

ReceiverCommunicate (ABP asym)

Run

[Undefined(Receiver.ReceiverInMsg) AND NOT Receiver.ReceiverQueue = EmptyQueue] 
  / Receiver.ReceiverInMsg := Head(Receiver.ReceiverQueue),
    Receiver.ReceiverQueue := Tail(Receiver.ReceiverQueue) 
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run

SenderLoseMessage

Init

Run

[v <= Sender.SenderQueue] 
  / Sender.SenderQueue := v

run

ReceiverLoseMessage

Init

Run

[v <= Receiver.ReceiverQueue]
   / Receiver.ReceiverQueue := v
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/ ^ all.run()

System : ABP (symetric version)

Init

Run

"init"
InMsg(Sender) := InMsg(Receiver) = undef,
Timeout(Sender) := Timeout(Receiver) = false,
forall x : Receiver.File(x) := undef,
Receiver.LastMsg := Msg(Null, −1) 

/
Sender := new SenderReceiverTemplate,

Receiver := new SenderReceiverTemplate,
SenderCom := new CommunicateTemplate,

ReceiverCom := new CommunicateTemplate,
SenderLose := new LoseMessageTemplate,

ReceiverLose := new LoseMessageTemplate,
SenderTimeout := new TimeoutTemplate,
ReceiverTimeout := new TimeoutTemplate

entry /
  Sender.Me := Sender, Receiver.You := Sender,
  Sender.You := Receiver, Receiver.Me := Receiver,
  Sender.MyNum := 0, Receiver.MyNum := 0,
  SenderCom.Me := Sender, ReceiverCom.Me := Receiver,
  SenderLose.Me := Sender, ReceiverLose.Me := Receiver,
  SenderTimeout.Me := Sender, Receiver.Timeout := Receiver,
  SenderTimeout.You := Receiver, ReceiverTimeout.Me := Sender,
  Receiver.LastMsg := Msg(Null, −1) ,
  eval(init)
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Run

Put

Get

Q(You) := Q(You) ++  Msg(File(MyNum+1),(MyNum+1) mod2),
LastMsg := Msg(File(MyNum+1),(MyNum+1) mod2),
MyNum := MyNum+1

Q(You) := Q(You) ++ Msg(File(Null,(MyNum+1) mod2),
LastMsg := Msg(Null,(MyNum+1) mod2),
MyNum := MyNum+1

File(MyNum) := 
  Data(InMsg(Me))

Clear

[Me = Sender] 
/ eval 

[not Me = Sender]
/eval

[Me = Sender]

[Me = Receiver]

[Defined(InMsg(Sender.Me))
and Num(In(Msg(Me)) = (MyNum mod 2)

and not Me = Receiver]

[Defined(InMsg(Me))
and Num(InMsg(Me)) = (MyNum mod 2)

and Me = Receiver]
/ eval

run

SenderReceiverTemplate

Init

[(Defined(InMsg(Me)) and
   not Num(InMsg(Me)) = (MyNum mod 2))
 or Timeout(Me)]
   / Timeout := false

[Defined(InMsg(Me)] 
  / Clear(InMsg)
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InMsg(Me) := Head(Q(Me)),
Q(Me) := Tail(Q(Me))run

CommunicationTemplate

Init

Run

[Undefined(InMsg(Me)  and 
  not Q(Me) = EmptyQueue] / eval
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Init

Run

run

LoseMessageTemplate

q(Me) := v

[v<= Q(Me)] / eval

Tineout(Me) := true

run

TimeoutTemplate

Init

Run

[Undefined(InMsg(Me)) 
   and Q(Me) = EmptyQueue
   and Undefined(InMsg(You)) 
   and q(You) = EmptyQueue]
   / eval
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