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· Brief Description of Control Process :

This is a Resin Isolator Casting System.

The different kinds of raw material are put into the store tank one package by one package. When there are any raw material input,the control system will activate the mix tank and mould tank to heat up to certain temperature ,and the mix tank and the mould tank are only able to process one package of raw material.so the more materials will be stored in the store tank.Only after the below tank finished processing the material can the above tank loads the material to the below one.

After heating, the material should be mixed for certain time.and then cast to the mould in the mould tank.after certain time, the isolator will be taken out.

2.The Structure And Coupling Scheme

The model is composed of 5 atomic model and 4 coupled model.

· Atomic model:

1) Storetank atomic model 

2) mixtank atomic model 

3) mouldtank atomic model 

4) count atomic model 

5) storetank atomic model

6) Computer model

· Coupled model:

1) Stank model coupled by count and storetank atomic model

2) Control model coupled by computer atomic model

3) Productionline model coupled by Stank , Mixtank and Mouldtank model

4) The Top model(resin casting system) coupled by Control model and Productionline model

3.The Formal Specification For The Coupled Model

· Coupled model:

1) Stank model coupled by count and storetank atomic model









1.1)Count-Storetank=<X,Y,D,{Count,Storetank},{Ii},{Zij},select>

X=in;

Y=out;

D=2;

I(Count)=Storetank;

I(Storetank)=Count;

Z(Count)=Storetank;

Z(Storetank)=Count;

SELECT:({Count,Storetank})=Count;

1.1.1)CMCount=<S,X,Y,6int,6ext, k,ta>

X={in,done};

Y={out};

S={active,passive};

6int=passive;

6ext(in,passive)=active;

6ext(done,active&Empty)=passive;

ta(active)=prepTime

ta(passive)=INFINITE

K(active)=in

· The Decription For The Internal Functions

6int(state){

case 


active: passivate

passive:/*never happen*/

}

1.1.2)CMStoretank=<S,X,Y,6int,6ext, k,ta>

X={in,storetankControl_in};

Y={out};

S={storing,loading,passive};

6int=passive;

6ext(in,passive)=storing;

6ext(storetankControl_in,storing)=loading;

ta(storing)=storeTime

ta(loading)=loadingTime

ta(passive)=INFINITE

K(loading)=in

· The Decription For The Internal Functions

6int(state){

case 

storing: passivate

loading:passivate

passive:/*never happen*/

}

2) Control model coupled by computer atomic model

2.1)(Control)Computer=<X,Y,D,{Count,Storetank},{Ii},{Zij},select>

X={in,mouldtankTemp_in,mouldtankEmpty_in,mixtankTemp_in,mixtankEmpty_in,
storetankEmpty_in};

Y={out,mixtankControl_out,storetankControl_out};

D=1;

I(Computer)=self;

2.1.1)CMComputer=<S,X,Y,6int,6ext, k,ta>

X={in,mouldtankTemp_in,mouldtankEmpty_in,mixtankTemp_in,mixtankEmpty_in,

storetankEmpty_in};

Y={out,mixtankControl_out,storetankControl_out};

S={starting,controlling,passive};

6int=passive;

6ext(in,passive)=starting

6ext(mixtankEmpty_in&&mixtankTemp_in,starting)=controlling

6ext(mouldtankEmpty_in&mouldtankTemp_in,starting)=controlling

6ext(storetankEmpty_in,starting)=controlling

ta(starting)=sendTime

ta(controlling)=sendTime

ta(passive)=INFINITE

K(starting)=in

K(controlling)={mixtankEmpty_in&&mixtankTemp_in,

mouldtankEmpty_in&mouldtankTemp_in,storetankEmpty_in}

· The Decription For The Internal Functions

6int(state){

case 

starting: passivate

controlling:passivate

passive:/*never happen*/

}

3) Productionline model coupled by Stank , Mixtank and Mouldtank model

3.1)(Proline)Stank-Mixtank-Mouldtank=<X,Y,D,{Count,Storetank},{Ii},{Zij},select>

X=in;

Y=out;

D=3;

I(Stank)=mixtank;

I(mixtank)=mouldtank;

Z(Stank)=mixtank;

Z(mixtank)=mouldtank;

SELECT:({Stank,mixtank,mouldtank})=Stank;

3.1.2)CMMixtank=<S,X,Y,6int,6ext, k,ta>

X={in,start_in,mixtankControl_in};

Y={out,mixtankTemp_out,mixtankEmpty_out};

S={heating,loading,mixing,warmkeeping,passive };

6int=passive;

6ext(passive,start_in)=heating;

6ext(in,warmkeeping)=mixing;

6ext(mixtankControl_in,mixng)=loading,

ta(heating)=mixtankHeatingtime

ta(mixing)=mixtankMixingtime

ta(loading)=loadingTime

ta(warmkeeping)=mixtankWarmkeeping

ta(passive)=INFINITE

K(heating)=mixtankHeatingtime

K(mixing)=mixtankMixingtime

K(loading)=loadingTime

K(warmkeeping)=mixtankWarmkeeping

· The Decription For The Internal Functions

6int(state){

case 

heating: warmkeeping

loading: warmkeeping

mixing:warmkeeping

warmkeeping&storetankEmpty:passivate

passive:/*never happen*/

}

3.1.3)CMStoretank=<S,X,Y,6int,6ext, k,ta>

X={in};

Y={out};

S={storing,loading,passive};

6int=passive;

6ext={storing,loading};

ta(storing)=storeTime

ta(loading)=loadingTime

ta(passive)=INFINITE

K(loading)=mixtankControl_in

K(heating)=start_in

K(storing)=in

· The Decription For The Internal Functions

6int(state){

case 

storing: passivate

loading:passivate

passive:/*never happen*/

}

4) The Top model(resin casting system) coupled by Control l and Productionline model

4.1)(Top)Proline-Control=<X,Y,D,{Count,Storetank},{Ii},{Zij},select>

X=in;

Y=out;

D=2;

I(Control)=Proline;

I(Proline)=Control;

Z(Control)=Proline;

Z(Proline)=Control;

4.Testing Strategy:

First of all, code the each atomic model,then use different event to input the model and see if its output meet the requirement of the model.

For atomic model,

1) count 




using a sequence of events at different time to put into two ports, we should get right the result.when the first package of raw material comes in,count model counts the number of the total package put in.(count number add one); when done port has event, it means the storetank is empty, count can put its accumulated packages into the store tank. Count number minus one. Port In should be selected if two ports has input at the same time.

2) Storetank: 





using a different time event to get the right results.when port in has an event, the storetank stores the package until the port of storetankControl_in.

3) Mixtank








We can check the state at the different phases to vertify the model runs as what we expect.

4) Mouldtank



Different input should have related output.

5)Computer









Put the sequence event into the related the input port, when two conditions meet the condition, see if the result is what we expect.

When mouldtankEmpty and mouldTemp is put into the ports, the model should have the  outpout mixtankControl_out.

When mixtankEmpty and mixtankTemp is put into the ports, the model should have the output storetankControl_out.
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