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(c) Central Object Server (advanced models).

(a) File based.

(b) Central Database Server (traditional models).
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(d) Object Server with View Support.

Data Translation Data Extraction Data Access
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(d) View Class Selection.

Class Derivations:

class LogicUnits:=SELECT(C:Component) 
          where (C.ctype>=arithmetic /\ 
                      C.fcts={or,and,xor}).

class ALUs := SELECT (C:Component) 
           where (C.ctype=arithmetic)

(b) Class Customization.

ALUs
¨

   (Component /\
ctype=arithmetic) LogicUnits

    (Component /\
ctype=arithmetic /\ 
  fcts ={or,and,xor})

Components

StorageUnits
©

(Component /\
ctype=storage)

Adders
¨

    (Component /\
ctype=arithmetic /\ 
    fcts ={+,−, +/−})

LogicUnits
    (Component /\
ctype=arithmetic /\ 
  fcts ={or,and,xor})

Components

StorageUnits
©

(Component /\
ctype=storage)

Adders
¨

    (Component /\
ctype=arithmetic /\ 
    fcts ={+,−, +/−})

LogicUnits
    (Component /\
ctype=arithmetic /\ 
 fcts ={or,and,xor})

(e) Desired View Schema.

(c) Class Integration into Global Schema GS. 

(a) Base Schema BS.

Components

StorageUnits
©

(Component /\
ctype=storage)

Adders
¨

    (Component /\
ctype=arithmetic /\ 
    fcts ={+,−, +/−})

Components

StorageUnits
©

(Component /\
ctype=storage)

ALUs
¨

   (Component /\
ctype=arithmetic)

Adders
¨

    (Component /\
ctype=arithmetic /\ 
    fcts ={+,−, +/−})

LogicUnits
    (Component /\
ctype=arithmetic /\ 
  fcts ={or,and,xor})
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ControlFlow

{ C1, C2 }

Domain

CF−Construct

get−DF−Graph

{ D1, D2, D3, C1, C2 }
Domain

DataFlow

{ D1, D2, D3 }
NDomain

DF−Construct

RandomLogicUnits
Comp−Type

{ O1, O2, O3 } { O1, O2, O4, O5 }

{ O1, O2  }

DataPathUnits

FexLayout

FexLayout = INTERSECT (DataPathUnits, RandomLogicUnits)

ALUs
O

{ O1, O2 }
Get−ALU−Fcts

Get−Name

Set−ALU−Type

Components

Comp−Type

Get−Name

{ O1, O2, O3, O4, O5 }

Comp−Type

Get−Name

{ O3, O4, O5 }

(d) Union operator.

(e) Intersection operator.
P

(f)  Difference operator.
Q

Comps

{O1, O2, O3, O4, O5}

{O1, O2, O3}

Name

Name

Num−Ops

Ops
R

Num−Ops

Ops
R

Adders
S

Adders =SELECT (Comps) 
T
where (Plus in Comps.Ops);

Comps

{O1, O2, O3, O4, O5}

{O1, O2, O3, O4, O5}

Name

Name Comps2

Height

Height

Width
U

Width
U

Area
V

Comps2 = REFINE  (Comps)
by  [Area := Height * Width].

(b) Refine operator.
W

{ O1, O2, O3, O4, O5 }

{ O1, O2, O3, O4, O5 }

Domain
NodeOp

Domain

NodeOp

GetState
SetState

Behavior−Graph = HIDE  [ SetState,
GetState ] from State−Graph;

(a) Hide operator.
X

(c) Select operator.

BehaviorGraph

StateGraph
Y

GraphConstructs

GraphConstructs = UNION (DataFlow,ControlFlow)

AllOtherComps
Z

AllOtherComps = DIFF (Components, ALUs)
[

CF−Construct

get−DF−Graph

Comp−Type

CF−Construct
get−DF−Graph

Comp−Type

DF−Construct

DF−Construct
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setbinding

getbinding

optype

compname
dfname

Net

DFG CG

BDOM

Dfop

setcomptype

Comp
nxtstate

STnodeSTtrans

statename
statecond

STG

instate

contains

CompB

setconn

getconn

(c) Hiding Operators From the Comp Class

S1

S2

S3

+

+−

RegA

binding

ALU1

Shift1

C3

op4

S1

S1

S2

S2 C1

C2

state op comp

C1op1

op2

op3

Binding Table:

Required Design Data:

Legal Operations:

getbinding(state,op,comp);
setbinding(state,op,comp);

operator, assigned state,
bound component

class DfopB := hide [instate, setbinding, ... ]  from Dfop1;

setbinding

getbinding

optype
compnamedfname

Net

DFG CG

BDOM

Dfop

boundstate

setcomptype

Comp

Dfop1

nxtstate
STnodeSTtrans

statename
statecond

STG

instate

contains

DfopB

CompB

sgetbinding
ssetbinding

setconn

getconn

Dfop2

DfopB

class CompB := hide [setcomptype, getconn,... ] from Comp;

(a) The Binding Design Task.

setbinding

getbinding

optype

compname

dfname

Net

DFG CG

BDOM

Dfop

boundstate

setcomptype

Comp

Dfop1

nxtstate
STnodeSTtrans

statename
statecond

STG

instate

contains

CompB

sgetbinding
ssetbinding

setconn

getconn

class Dfop1 := refine Dfop with
             [ boundstate(String) := 
                  {return(self.instate.statename);};

            ssetbinding(c:CompB) := 
                  { if compatible(self,c) then setbinding(c);}... ]

(d) Adding Refined Operators.

setbinding

getbinding

optype

compname
dfname

Net

DFG CG

BDOM

Dfop

setcomptype

Comp
nxtstate

STnodeSTtrans

statename
statecond

STG

instate

contains

setconn

getconn

(b) Global Schema of the Behavioral Schema Graph.

ADD−CLASS(DfopB); ADD−CLASS(CompB);
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optype
compnamedfname

Net

DFG CG

BDOM

Dfop

boundstate

setcomptype

Comp

Dfop1

nxtstate
STnodeSTtrans

statename
statecond

STG

instate

contains

DfopB

CompB

sgetbinding
ssetbinding

setconn

getconn

Dfop2

(e) Removing Illegal Operator from Dfop Class (f) Selecting Classes for the View.
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boundstate

compname

BDOM

DfopB CompB
sgetbinding

ssetbinding

dfname
optype

END−VIEW
SAVE−VIEW
ADD−CLASS(CompB);
ADD−CLASS(DfopB);

class CompB := hide [setcomptype, connto,... ]
           from Comp;

class DfopB := hide [instate, setbinding, ... ]
            from Dfop1;

DEFINE−VIEW BindingView

ssetbinding(c:CompB); ];
class Dfop1 := refine Dfop with
           [ boundstate(); 

(h) View schema for the BindingView(g) View Specification Script of the Binding View
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(b) Simplified DFG
with ports hidden.

(a) An example 
DFG graph object.

(c) Simplified DFG
with nets hidden.
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(g) Integration of Dfnode5 into GS; and Selection
of View Classes for the DFG3 View Schema.
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(a) Global Schema for DFG Model (And DFG1 View).
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(b) Integration of Virtual Classes into Global Schema.
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(d) Selecting View Classes for DFG2 View.

(e) The DFG2 View Schema.

(c) Integration of Virtual Class Dfnode3 into GS..
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(h) The DFG3 View Schema.

(f) Integration of Virtual Class Dfnode4 into GS..
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