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with text-io;
use Textio;

package DIS-logical-model is

DIS DECLARATIONS - LOGICAL MODEL.

MaxProcesses •INTEGER 100;
MaxConditions INTEGER 100;
MAXLENGTH INTEGER 100;

- Should be set to the desirable number.

subtype TBD is INTEGER;
-(To be determined) and assigned appropriate type or value.

- This is only for compilation purposes.

subtype diagramjid-type is INTEGER;
- Is used to identify the flow diagram.

subtype tool-id-type is INTEGER;
- Is used to identify the tool.

subtype DIS flowobjectjd id-type is INTEGER;
- Is used to identify the flow object.

subtype DISflowedge-id-type is INTEGER;
-Is used to identify the flow edge.

subtype DIS-transition-id-type is INTEGER;
- Is used to identify the transition.

subtype DISstate-id.type is INTEGER;
- Is used to identify the state.

subtype DIS-process-id-type is INTEGER;
-Is used to identify the process.
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LOGICAL MODELI /**/
-/"* As stated, the logical model describes the functional and */
--/* behavioral views of the system. The emphasis within this design

--4* capture model is on what the system should do as opposed to how */

-- /* it should do it. The logical model contains informations */
-/* representing functional decomposition of system and the */
-I/* interactions between the de,:omposed functions of the system */

•/* through the functional view, and the dynamic operations of the
•~/* decomposed functions at a different Lime under the diffeient */
--/* situations and conditions through the behavioral view of the */

•~/* system. */I-- -----------.---------
type DIS-logical-view-type;
type DIS-logical-view.ptr is access DISlogical-view-type;

- This is an open declaration for DIS logical view type

- to make a pointer to the dynamic storage location in memory.

type DIS-functional_viewtype;
type DIS-functionaLview ptr is access DIS_functional_viewtype;

- This is an open declaration for DIS functional view type
- to make a pointer to the dynamic storage location in memory.

type DIS-behavioral-view;
type DIS.behavioral-view-ptr is access DIS-behavioralview;

- This is an open declaration for DIS behavioral view type
- to make a pointer to the dynamic storage location in memory.

type DISjlogicalview type is
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-4* Declaration for the logical model

record
functional-view-list DISfunctionalview-ptr;

- Pointer to the functional view.

behavioral-view-list DISbehavioralviewptr;
- Pointer to the behavioral view.

logical-view-previous DISlogicalview.ptr;

- Pointer to the previous logical view.

logical_view_next DISlogical-view.ptr;
- Pointer to the next logical view.

end record;

I----------- -----**/

-- /* FUNCTIONAL VIEW *1

--/* The functional view encapsulates the information captured when

I -/* following the conventional structured analysis methodology for */

--- systems analysis. This view describes the system structure in */

-/* such a way how functions in the system are decomposed and how

S-/*~ interact with each other. The representation of this view is

--/* graphical and hierachical such that the system engineers can */

--/* analyze the functional strcuture of the system. */

U--/* Additionally, this view specifies the non-functional aspects */I-/* of the system with System Design Factor. */

type DIS_flow-diagram_type;
type DIS.flow_diagramI ptr is access DISflowdiagramtype;

- This is an open declaration for DIS flow diagram type
- to make a pointer to the dynamic storage location in memory.

type DISjfunctionalviewtype is

--/**/
--/* Each functional view contains a list of the flow diagram and

-/*~ pointers of the linking relations. */
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record
flowdiagram-list DISflowdiagram.ptr;

-Pointer to a list of the flow diagram.

parent-logical-view : DIS-logical-view-ptr;

- Pointer to a list of parent logical view.

functional_viewnext : DISfunctional.view.ptr;
- Pointer to the next available functional view.

functionalview_previous E DIS_functional-view.ptr;
- Pointer to the previous available functional view.

end record;

type DIS_flow-object type;
type DIS-flow-objectptr is access DISflowobject-type;

- This is an open declaration for DIS flow object type
- to make a pointer to the dynamic storage location in memory.

type DISflow.edge-type;
type DIS-flow edge-ptr is access DIS-flow..edge-type;

- This is an open declaration for DIS flow edge type
- to make a pointer to the dynamic storage location in memory.

type DIS-flow.diagram_type is

--4* The flow diagram is a directed graph represented by the
S•/* flow objects and flow edges, where the flow object implies

--/* a decomposed function of the system and the flow edges does */
S--/ the interactive relation between the flow object. */

record
diagram-id diagram-id-type;
diagramname string(1..MAXLENGTH);

- Identifier and name of the flow diagram

diagram tool id toolidjtype;
-Identifier of the tools needed for this flow diagram.

object-list : DISflow-object -ptr;
- Pointer to the list of the flow objects belonging to this
- flow diagram.

flow_edge_list DISflowedge-ptr;
- Pointer to the list of the flow edges belonging to this
- flow diagram.
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parentfunctionalview : DISfunctionalview_ptr;
-Pointer to the parent functional view.
previous-flowdiagram : DISflowdiagramptr;
- Pointer to the previous available flow diagram.

next_flow-diagram DIS_flowdiagram.ptr;
- Pointer to the next available flow diagram.

end record;

type DISobject-type is

Types of the flow object. */
-/* */

(FunctionalBubble,fl -- Functional descriotion

Table,
- Internal table

Database,
- Database system

Note,
- Display/report generation

HumanOperator,
-People

ExternalAgent
- Evironment

type DIS-flow-object.type is

--/* A flow object represents a decomposed function of theI -~/* system and contains the flow object informations as follow: */

U ./* 1. The hierachical, sibling and nesting relations between
flow objects. */

--/* 2. The nested flow object list including their flow edges. */

record
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object-id : DISflowobject_id_type;
object.name : string(1..MAXLENGTH);
- Indentifier and name of flow object.

object-type DIS.objecttype;
- Type of the flow object.

object viewlevel integer;

- View level specifies how deep it is from the root level.
- It implies the decomposition level of the system.

object.flowedge-list DISflow edge-ptr;
- Pointer to a list of the nested flow edges.

objectschildrenlist : DIS-flow object.ptr;
- Pointer to a list of the nested flow objects.
parent.flow.diagram DISflowdiagram.ptr;

-Pointer to the parent flow diagram.

object..parent :DIS...flow...object ptr;

- Pointer to the parent flow object.

0 next_flow-object DIS_flowobject.ptr;
preiou~flw~ojec : ISflow_object...ptr;

- Pointers to the next and previous available flow objects.

object-description :TBD;
-- Description of the flow object.

object_design_charactization-list TBD;
- List of the flow object characterization.

object.designjfactor_list :DISSDFTemplate;

-List of the flow object design factor.

end record;

type flow-type is

-- /* Types of the flow object.

(Control,

- This edge represents control flow information.

Data,
- this edge represents datalflow information.
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Analog
-this edge represents analog data.

type DIS-flowedge attributesjtype;
type DIS-flow._edge-attributes-ptr is access DIS_flowedge_attributes,.type;

- This is an open declaration for DIS flow edge attribute type
- to make a pointer to the dynamic storage location in memory.

type DIS-flow.edge-type is

--/* A tlow edge represents the relation between decomposed
--/* functions of the system or the flow objects in the flow */
--/* diagram and contains the following flow edge informations: */

-- /* 1. The hierachical, sibling relations between flow edges.
•/* 2. The direction of the flow under the predefined conditions. */

---/* 3. The additional flow edge information including design */
factor, such as frequency, duration, unit, acuuracy, etc. */

record
flow.edge_id : DIS-flow.edgejidjtype;
flowedgecname : string(l..MAXLENGTH);
- Identifier and name of the flow edge.
flowedgetyp :flowtype;

SType of the flow edge.

flowedge.from : DIS-flow.object.ptr;
flowedge.to : DIS-flowobject-ptr;
- Pointers to the flow objects from which this flow
- edeg starts and to which this edge ends.

flow-edgecondition : string(l..MAXLENGTH);
-Condition of the flow.

flowedgeeattributes DIS-flow.edgeattributesptr;
-Pointer ot the flow edeg attributes.

flowedge-designifactorlist: DIS_SDF__TemplateptrI-Pointer to a list of system design factor for flow edge.
parent flowdiagram : DISflowdiagram.ptr;

-Pointer to parent flowdiagram.
previous flow-edge DISflowedge-ptr;
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nextflow._edge : DISjflow-edge-ptr;

-Pointers to the next and previous available flow edges.

end record;

type DIS-flow.edge-attributes-type is
record

flow_edgeid : DISflow.edge_id-type;
flow-edge-name : string(l..MAXLENGTH);
- Identifier and name of the floe edge attributes.

flowedgejfrequency TBD;
flowedge-duration TBD;
flowedge-unit TBD;
flowedge range TBD;
flowedgejincrement TBD;
flowedge-accuracy TBD;
flowedgejformat TBD;
- Attributes of the flow edge and their types will be defined
- in the later stage of DIS development. These are only
- compilation purpose.

parent.flow_edge DISJflow.edge.ptr;
-Pointer to the parent flow edge.

end record;

*---/ ---------.--- ---- --- ---- ---- --- */

BEHAVIORAL VIEW *1

-/* The behavioral view describes the dynamic behavior of the */
--/* system under the controls. This view captures the operations */

-/*~ of the system at a diffrent time under the different situations */

-P/* and conditions. Similar to the functional view of the system, */

-/* this behavioral view represents states of the system and their

-- /* transitions as weli as the process activations in a graphical
--/* and hierachical way, such that the system engineers can analyze */

--/* the bahavioral construction of real-time informations of the

-/*~ system, such as deadline and reconfiguration.*---/ ------- -- ------- ------------------ */

type DIS...statetransitiondiagram;
type DIS...statetransitiondiagram.ptr is access DISstatetransitiondiagram;

- This is an open declaration for DIS state transition type
- to make a pointer to the dynamic storage location in memory.
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type DIS_processactivationtable;
type DIS-process activation.table-ptr is access DIS-processactivation-table;

- This is an open declaration for DIS process activation table type
- to make a pointer to the dynamic storage location in memory.

type DIS-behavioralview is

-/* Each behavioral view contains state transition diagram and
---/* process activation table. */

record
statetransitiondiagram DISstate transition diagram-ptr;

SPointer to the state transition diagram.

processactivationtable : DISprocess-activationtable-ptr;

- Pointer to the process activation table.

parentilogical-view : DISlogical-view-ptr;
-Pointer to parent logical view.

nextbehavioralview DISbehavioral-view.._ptr;
previousbehavioralview
-Pointers to the next and previous behavioral views.

end record;

type DIS-state-type;
type DIS.stateptr is access DISstatetype;

- This is an open declaration for DIS state type
- to make a pointer to the dynamic storage location in memory.

type DIS.transition_type;
type DIS-transitionptr is access DIStransitiontype;

- This is an open declaration for DIS transiticn table type
- to make a pointer to the dynamic storage location in memory.

type DIS-state_transitiondiagram is

•/* Each state transition diagram is a directed graph, in
I/* which nodes represent the states of the system and edges
-/* represent state transitions under the different situations */

--/* and conditions. */
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U record
statelist DISstateptr;
- Pointer to a list of the states.

transitionlist DIStransition-ptr;
- Pointer to a list of the transitions.

next_statetransition-diagram DIS_state_iransitiondiagram-ptr;
previous state_transitiondiagram • DIS state_transition diagram.ptr;

- Pointer to the next and previous available state transition
- table.

parent.behavioralview DISbevioralyview.ptr;
-pointer to parent behavical view.

end record;

type DIS-.,state-type is

Type of State. */

record
stateid DISstateidtype;
statename string(1..MAXLENGTH);

-Identifier and name of the state.

outgoing-edge-list DIStransition ptr;
- Pointer to a list of the transitions which start from

this state. These transitions are represented as edges.

nextstate DIS-state-ptr;
previousstate DIS_stateptr;
- Pointers to the next and previous available states.

parent -state-transitiondiagram : DISstatetransitiondiagram-ptr;

-Pointer to parent state transition diagram.

end record;

type DIS-transitiontype is

Type of Transition. */
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record
transitionid DIStransition-id-type;
transitionname string(L..MAXLENGTH);
- Identifier and name of the transition.

transitionfromstate DIS_state-id.type;
transitiontostate DISstate-id-type;
- Pointers to the states from which this transition starts
- and to which this transition ends.

transitionenablecondition string(1..MAXLENGTH);
transition._output_condition string(1..MAXLENGTH);

- Each transition may be labelled with enabling condition
- (i.e. input) and output condition, which becomes true
- as a result of taking this transition.

nexttransition DIStransitionptr;
previoustransition DIStransitionptr;
- Pointers to the next and previous available transitions.

parent state DIS.state-ptr;
-Pointer to parent state.
parent statetransitiondiagram DIS_state_transitiondiagram.ptr;

- Pointer to parent stransition diagram.

end record;

- Process activation table needs be further elaborated.

type activationtablejtype is array(1..MaxProcesses, L..MaxConditions)
of INTEGER;

- Activation table type as two dimensional arrays defined by
- the number of the processes and conditions.

type DIS-process-name-id-pairjtype;
type DIS-process-name-id-pair-ptr is access DIS.process-nameidpairjtype;
- This is an open declaration for DIS process name id pair type
- to make a pointer to the dynamic storage location in memory.

type DIS-processactivationtable is

Process Activation Table.

record
processnamejid_pairjlist DISprocess-name-idpair.ptr;
- Pointer to a list of process id pair.
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I
activationtable activationtable-type;

- Pointer to the activation table.

parent-behavioralview DISbehavioral-view.ptr;
pointer to parent behavioral view.

* end record;

type DIS-processname id.pair type is

Process name id pair type. */I --/*. */

record
processname string(1..MAX_LENGTH);
processid DIS-processjid-type;

I -- Identifier and name of the process name id pair type.

next.process name-id-pair DIS-process name-idpa.ir.ptr;
previous.process nameid-pair DIS-process-nameid-pair-ptr;
- Pointers to the next and previous available pais.

Spatentactivation_table : DISprocessactivation-table-ptr;
-Pointer to parent process activation table.

I end record;

3 end DIS logical-model;

IA
I

I
I
I
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#include <stdio.h>
#include <string.h>
#include "DISsystem.design factor.c"

SII DIS DECLARATION-LOGICAL MODEL

int MaxProcesses = 100;
int MaxConditions = 100;
int MAXLENGTH = 100;

M/ Should be set to the desirable number.

typedef int TBD;
// (To be determined) and assigned appropriate type or value.
/H This is only for compilation purposes.

typedef int diagram-id-type;
/ Is used to identify the flow diagram.

typedef int tooLidjtype;
/ Is used to identify the tool.

typedef int DISflow-objectJid-type;
/ Is used to identify the flow object.

typedef int DISflowedgeidtype;
I Is used to identify the flow edge.

typedef int DIStransition_id-type;
/ Is used to identify the transition.

typedef int DISstate-id-type;
HI Is used to identify the state.

typedef int DIS-process_id-type;
/H Is used to identify the process.

class String { public: String 0 (1; /H constructor
private: int len; char *str;I };IlSString class for naming structures
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/* . .. */

/* LOGICAL MODEL

/* As stated, the logical model describes the functional and
/* behavioral views of the system. The emphasis within this design
/* capture model is on what the system should do as opposed to how
/* it should do it. The logical model contains informations */
/* representing functional decomposition of system and the */

/* interactions between the decomposed functions of the system */

/* through the functional view, and the dynamic operations of the

/* decomposed functions at a different time under the different */

/* situations and conditions through the behavioral view of the */

/* system. */

class DISfunctionalview;
// This is an open declaration for DIS functional view class
H/ to make a pointer to the dynamic storage location in memory.

class DISbehavioralview;
// This is an open declaration for DIS behavioral view class
I/ to make a pointer to the dynamic storage location in memory.

class DISlogical-view {

/*Declaration for the logical model
/, */

DISfunctionalview *functionalview-list;
H/ Pointer to the functional view.

DISbehavioralview *behavioralview-list;
// Pointer to the behavioral view.

DISlogical-view *nextlogical view;
DISlogicalview *previous logical view;

/H Pointers to the next and
// previous available logical view.
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I
I /*-*/

1* */

FUNCTIONAL VIEW */
/* *1

I /* The functional view encapsulates the information captured when */

/* following the conventional structured analysis methodology for */
/* systems analysis. This view describes the system structure in */
/* such a way how functions in the system are decomposed and how
/* interact with each other. The representation of this view is */
/* graphical and hierachical such that the system engineers can */
/* analyze the functional strcuture of the system. */
/* Additionally, this view specifies the non-functional aspects */

I /* of the system with System Design Factor. */

class DISflowdiagram;
II This is an open declaration for DIS flow diagram class
/ to make a pointer to the dynamic storage location in memory.

class DISfunctional-view {
1 *. */

/* Each functional view contains a list of the flow diagram and
/* pointers of the linking relations. */

DISflow-diagram *flowdiagramlist;
II Pointer to a list of the flow
IIdiagram.

DISilogical-view *parent logicalview;
/ Pointer to a list of parent
/logical view.

I DIS functionalview *nextfunctionalview;
DISfunctionalview *previous-functional view;

/I Pointers to the next and previous
IH available functional view.

- class DISflow.objectjtype;
II This is an open declaration for DIS flow object class
II to make a pointer to the dynamic storage location in memory.
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class DISflowedge type;
// This is an open declaration for DIS flow edge class
II to make a pointer to the dynamic storage location in memory.

class DISflow.diagram{
/* */

/* The flow diagram is a directed graph represented by the
/* flow objects and flow edges, where the flow object implies */
/* a decomposed function of the system and the flow edges does */
/* the interactive relation between the flow object. */
/* */

diagramid.type diagram id;
String diagram_name(MAX_LENGTH);

H/ Identifier and name of the

H/ flow diagram

tooljid.type diagramtool_id;
H/ Identifier of the tools needed
// for this flow diagram.

DISflowobject.type *object-list;
/H Pointer to the list of the flow
/I objects belonging to this flow
/1 diagram.

DISflowedge-type *flowedgejlist;
i/ Pointer to the list of the flow
// edges belonging to this flow
/! diagram.

DISfunctionalview *parentfunctionalview;
I1 Pointer to the parent

I' I/Ifunctional view.
DISflowdiagram *nextflow_diagram;

DISflowdiagram *previous flow_diagram;

II Pointer to the previous
/I available flow diagram.
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I enum DISobjectutype (

S/* Types of the flow object.
/* */

FunctionalBubble,
// Functional description

Table,
H Internal table

Database,
H/ Database system

Note,

/ Display/report generation

HumanOperator,

// People

ExternalAgent
// Evironment

I class DIS_flow object.type {
/* */

I /* A flow object represents a decomposed function of the */I/1* system and contains the flow object informations as follow:
/* */

I/1* 1. The hierachical, sibling and nesting relations between
flow objects.

1/* 2. The nested flow object list including their flow edges.
/* */

DISflowobject-id-type object-id;
String object-name(MAXLENGTH);

// Indentifier and name of
* // 'flow object.

DIS objecttype object-type;I Type of the flow object.

int object viewlevel:
// View level specifies how deep
H/ it is from the root level.
/ It implies the decomposition
// level of the system.

* B- 5



DISflowedge_type *object flowedgelist;
// Pointer to a list of the nested
/ flow edges.

DISflowobject.type *children object list;
/H Pointer to a list of the nested
HI flow objects.

DISflowdiagram *parenttflowdiagram;
// Pointer to the parent flow
// diagram.

DISflowobjectjtype *parent-object;
HI Pointer to the parent flow object.

DISflowobject.type *next flow-object;
DIS_flowobject.type *previous-flow-object;

HI Pointers to the next and previous

"/I available flow objects.

TBD object-description;
II Description of the flow object.

TBD object.design-characterizationjlist;
HI List of the flow object
HI characterization.

DIS_SDF_Template object.design-factorjlist;
II List of the flow object design
// factor.

enum flowtype (
/* */

S/* Types of the flow object. */
I* *l

Control,
H This edge represents control flow information.

Data,
H This edge represents datalflow informatio.

Analog
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HI This edge represents analog data.

class DISflow edge_attributestype;
II This is an open declaration for DIS flow edge attribute class
II to make a pointer to the dynamic storage location in memory.

class DIS_.flow.edgetype ,

/* A flow edge represents the relation between decomposed
/* functions of the system or the flow objects in the flow */
/* diagram and contains the following flow edge informations: */

/* 1. The hierachical, sibling relations between flow edges.
/* 2. The direction of the flow under the predefined conditions. *

/* 3. The additional flow edge information including design */
*factor, such as frequency, duration, unit, acuuracy, etc.

/. */

DISflowedgejid-type flowedgeid:
String flowedge_name(MAX _LENGTH);

I/ Identifier and name of the
f/ flow edge.

flowtype flowedgejtype;
/I Type of the flow edge.

DISflowobjectjtype *flowedge.from;
DISflowobject.type *flowedgeto;

// Pointers to the flow objects
/from which this flow edeg
// starts and to which this edge ends.

String flowedge_condition(MAXLENGTH);
// Condition of the flow.

DISflowedgeattributes-type *flowedge_attributes:
// Pointer ot the flow edeg
// attributes.

DISSDFTemplate *flowedgedesign_factorlist;
// Pointer to a list of system
// design factor for flow edge.

DIS-flowdiagram *parent flowdiagram;
// Pointer to parent flow diagram.
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DISflowedge_type *next_flowedge;
DISflowedge-type *previousflow_edge;

H/ Pointers to the next and
/H previous available flow edges.

class DISflow.edge.attributes-type {
DISflowedge-idjtype flowedgejid;
String flowedge name(MAXLENGTH);

II Identifier and name of the
// flow edge attributes.

TBD flowedge_frequency;
TBD flowedge.duration;
TBD flowedge.unit;

TBD flow edgerange;
TBD flowedgejincrement;
TBD flowedge.accuracy;
TBD flowedge_format;

II Attributes of the flow edge
I/ and their types will be
I/ defined in the later stage
// of DIS development. These
I/ are only compilation purpose.

DISflowedge-type *parentflowedge;
// Pointer to the parent flow
I/ edge.

BEHAVIORAL VIEW

/* The behavioral view describes the dynamic behavior of the *1
/* system under the controls. This view captures the operations *!
/* of the system at a diffrent time under the different situations *!
/* and conditions. Similar to the functional view of the system, */
/* this behavioral view represents states of the system and their */
/* transitions as well as the process activations in a graphical */
/* and hierachical way, such that the system engineers can analyze */
/* the bahavioral construction of real-time informations of the */
/* system, such as deadline and reconfiguration. */
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class DISstatetransitiondiagram;
/H This is an open declaration for DIS state transition class
I/ to make a pointer to the dynamic storage location in memory.

class DIS-processactivation-table;
HI This is an open declaration for DIS process activation table class
/H to make a pointer to the dynamic storage location in memory.

class DISbehavioral_view {

/* Each behavioral view contains state transition diagram and
/* process activation table. */

DISstatetransitiondiagram *state transitiondiagram;
HI Pointer to the state
/H transition diagram.

DIS-processactivationtable *process activation-table;
/I Pointer to the process

/I activation table.

DIS-logicalview *parent logical-view;
/H Pointer to parent logical
// view.

DISPbehavioraltview *next-behavioraltview;
DISbehavioralview *previousbehavioralview;

b i vPointers to the next and previous
behaviora; views.

1;

class DISstatetype;
// This is an open declaration for DIS state class
/H to make a pointer to the dynamic storage location in memory.

class DIStransitiontype;
// This is an open declaration for DIS transition tablei class
// to make a pointer to the dynamic storage location in memory.

II
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class DISstatetransitiondiagram {
/* */

/* Each state transition diagram is a directed graph, in */
/* which nodes represent the states of the system and edges
/* represent state transitions under the different situations */
/* and conditions. */
/* */

DISstatetype *statelist;
// Pointer to a list of the states.

DIStransition-type *transition-list;
H/ Pointer to a list of the
/H transitions.

DISbehavioralview *parentbehavioral view;
// Pointer to parent behavioral
// view.

DISstatetransitiondiagram *nextstatetransition_diagram;

DISstatetransitiondiagram *previous statetransitiondiagram;
// Pointer to the next and previous
// available state transition table.

class DISstate-type
/* */

/* Type of State. */
/* */

DISstateid-type stateid;
String state_name(MAXLENGTH);

/H Identifier and name of the state.

DIStransition-type *outgoing edge-list;

/H Pointer to a list of the
/H transitions which start from
// this state. These transitions
// are represented as edges.
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I DISstatetransitiondiagram *parent state_transition_diagram;
// Pointer to parent state

j // transition diagram.

DISstatetype *nextstate;
DISstatetype *previous-state;

/H Pointers to the next and previous
/H available states.

class DIStransitionjtype a

cls /* Typ

Type of Transition. */i /, */

DIS_transition-id-type transition-id;
String transition.name(MAX_LENGTH);

/ Identifier and name of the
/H transition.

DISstateid-type transition from_state;
DISstateid-type '-ansition to_ ,

// Pointers to the states from
a which this transition starts

// and to which this transition ends.

String transitionenable_condition(MAXLENGH);
String transition.output.condition(MAX_LENGTH);

/H Each transition may be labelled
H/ with enabling condition (i.e. input)

// and output condition, which becomes
// true as a result of taking this
// transition.

DIS-statetype *parent state;
II Pointer to the parent state.

DISstatetransitiondiagram *parent statetransitiondiagram;
// Pointer to parent transition diagram.

DIStransition-type *nexttransition;
DIStransitionjtype *previoustransition;

/i Pointers to the next and previous
/H available transitions.
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H/ Process activation table needed to be further elaborated.

'typedef int activationtablejtype[MaxProcesses][MaxConditions];
/H Activation table type as two dimensional arrays defined by
// the number of the processes and conditions.

I class DIS processnameid-pair type;
II This is an open declaration for DIS process name id pa" type
HI to make a pointer to the dynamic storage location in memory.

class DIS-process-activationtable

/* Process Activation Table. */

DIS-process-nameid-pair.type *process-nameid.pairjlist;
I/H Pointer to a list of process id pair.

activation-table.type activation-table;I // Pointer to the activation table.

DISbehavioralview *parentbehavioral_view;
//I Pointer to parent hebavioral view.

Sclass DIS-process-namejid-pair type {
/* *

I/1* Process name id pair type. */
1* */

String process name(MAX_LENGTH);
DIS-process-id-type processid;

/ Identifier and name of the
/H process name id pair type.

DIS-processactivationtable *parentactivation-table;
// Pointer to parent process
// activation table.

I
I
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jDIS...process-namejid_pairjtype *next-process-nameid~pair;

DIS-..process-name-id-pair...type *pre vious~process-name-id..pair;
HI Pointers to the next and

HI previous available pair.

I DS-logical-model0II/*end of DISjIogical_model*/
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I

I with Text_io;
use Textio;

I package DIS implementationmodel is

- DIS DECLARATIONS - IMPLEMENTATION MODEL.

MAXLENGTH : INTEGER := 100;
- Should be set to the desirable number.

subtype TBD is INTEGER;
-(To be determined) and assigned appropriate type or value.

I subtype DISid-type is INTEGER;
- Is used for type of indenfication. If it is necessary to
- modify indentifier of type, this type can be changed as

- to the desired type.

subtype DISsw-structurediagramid is INTEGER;
-Is used to identify the software structure diagram.

subtype DIS sw moduleid is INTEGER;
-Is used to identify the software/ module.

subtype DISsw moduleedgeid is INTEGER;
-Is used to identify the software module edge.

subtype DIS sw-taskid is INTEGER;
-Is used to identify the software module task.

subtype DISswtaskedgeid is INTEGER;
-Is used to identify the software task edge.

subtype DIS hw structure diagramjid is INTEGER;
-Is used to identify the hardware structrure diagram.

subtype DIShw group-nodeid is INTEGER;
- Is used tw identify the hardware group node.

subtype DIShwgrouplinkid is INTEGER;
-Is used to identify the hardware group link.

subtype DIShwnodeid is INTEGER;
- Is used to identify the hadware node.

subtype DIShwlinkid is INTEGER;
-Is used to identify the hardware link.
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subtype DISmapping-view id is INTEGER;
- Is used to identify the mapping view.

I subtype DISallocationtoolid is INTEGER;
- Is used to identify tool id.

subtype DIS-preference-range is INTEGER;
- Is used to define range of the preference value.

subtype DISdataattributeid is INTEGER;
-Is used to identify the DIS data attribute.

U subtype DIS-datasize is INTEGER;
- Is used to represent DIS data size.

I subtype DIS-resourceamount is INTEGER;
- Is used to represent DIS resource amount.

I subtype DIS-userextensible-type is INTEGER;
- Is used to represent the type of DIS-userextensible.
- This type will be defined in the later stage of
- the implementation specification development.

subtype DISuserextensiblevalue is INTEGER;
- Is used to represent the value of DIS userextensible type.
- This type will be defined in the later stage of

- the implementation specification development.

subtype FIELDS is string(1..MAX_LENGTH);
-Is used to define string type, especially names.

I -IMPLEMENTATION VIEW

I type DIS_implementationview
type DIS-implementation view-ptr is access DIS-implementation-view

- This is an open declaration for DIS implemenation view type
- to make a pointer to the dynamic storage location in memory.

type DISswstructurediagram;
type DISsw_structure-diagram-ptr is access DIS sw structurediagram:

- This is an open declaration for software structure diagram type

- to make a pointer to the dynamic storage location in memory.

type DIS hw structurediagram;
type DIShwstructure diagram-ptr is access DIS-hw-structurediagram:
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- This is an open declaration for hardware structure diagram type
- to make a pointer to the dynamic storage location in memory.

type DIS-mapping_view;
type DIS-mapping_view-ptr is access DISmappingoview;

- This is an open declaration for mapping view type to make
- a pointer to the dynamic storage location in memory.

type DIS-implementationview is

I /Declaration for the implementation model

N record

swstructurediagram . DIS sw structurediagramptr;
- Pointer to the software structure diagram
hwstructurediagram . DIS_hw_structure_diagramptr;

- Pointer to the hardware structure diagram

imp-mappinglist . DIS-mappingview-ptr;
- Pointer to the mapping view

implementationviewnext • DISmplementation.view-ptr;
- Pointer to the next implementation view: successor view

implementation.view-previous : DIS-impleme ntation-view-ptr;
- Pointer to the previous implementation view: predecessor

* - view.

end record;

I•-mplementationviewlist • DISimplementation view-ptr;

I
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fl --/*SOFTWARE STRUCTURE */

--/* Each software structure diagram is represented by a list of3 -/* modules and a list of edges between modules. Modules can be */
-/* nested and each module includes its own task graph. The Task */

/ graph c-,rinot be nested since the node of a task graph cannot */I~/* be a module; however, nested relations between tasks can be
•~/* captured using nested modules. The task represents a */3 --/* computational entity. */

i type DIS-sw-module
type DIS-sw-module.ptr is access DIS sw module

- This is an open declaration for software module type to make

- a pointer to the dynamic storage location in memory.

type DIS-sw-moduleedge
type DISswmoduleedge-ptr is access DISswmodule edge

- This is an open declaration for software module edge type to make
- a pointer to the dynamic storage location in memory.

type DISSDFTemplate;
type DISSDFTemplate-ptr is access DIS_SDFjTemplate

-This is an open declaration for system design factor template
- type to make a pointer to the dynamic storage location in memory.

type DIS-sw.structurediagram is

i-/* The software structure diagram is used to reference aI-/* collection of directed graphs, drawn with respect to a
-/* selected methodology, that captures information about a set */

I-/* of components and their relations along with any hierachical *I

-I/* decomposition. For example, a tree of data flow diagrams */
-/* may be considered as one type of structure diagram.I /,*/

record

swstructurediagramid DISswstructurediagramid
swstructure-diagram.name FIELDS;

-Identifier and name of software structure diagram
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I swmodulelist DIS sw-module-ptr;

- Pointer to the double-linked list of the software modules
I -- as children of this software stucture diagram

swmodule edge_list DIS sw moduleedge_ptr;
- Pointer to the double-linked list of the software moduleI- edges interconnecting the children moaules of this software
- stucture diagram

parent_implementationview: DISjimplementationview-ptr;
- Pointer to the parent implementation view of this software

I -- structure diagram.
next sw diagram . DIS sw-structurediagram_ptr;

Pointer to the next software structure diagram: successor

previous-swdiagram . DIS sw structurediagramptr;
- Pointer to the previous software structure diagram:
- predecessor

I end record;

type DIS-swtasknode;
type DIS-sw task.node-ptr is access DIS sw tasknode;

- This is an open declaration for software task node type to
- make a pointer to the dynamic storage location in memory.

type DISsw_taskedge,
type DISswtask-edge-ptr is access DIS sw-taskedge;

- This is an open declaration for software task edge type to
- make a pointer to the dynamic storage location in memory.

type DISuserextensible;
type DISuserextensibleptr is access DISuserextensible;

- This is an open declaration for user extensible variable
- type to make a pointer to the dynamic storage location in

* -memory.

type DIS sw module is
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--/**/
--/* A software module class contains the following information: */

-/* 1. The hierachical, sibling and nesting relations between
modules. */

--/ *2. The identity of task graphs that belong to the module. */

--/* In addition, there are two special kind of edges (called */

-/* entry-superedge and exit-super.edge). They are used to

-/* identify the entry and exit points of the task graph at */I-/* the module level.

record

moduleid : DIS sw module id
modulename : FIELDS;

- Identifier and name of software module

parent sw structure : DIS sw structurediagramptr;
- Pointer to parent software structure diagram

parent-module : DIS sw moduleptr;
-Pointer to the parent software module if any

nextmodule : DIS sw module-ptr;

previousmodule : DIS sw moduie_ptr;
- Pointer to previous/next software modules asI- successor/predecesso

submodulelist : DIS sw module-ptr;
-- Pointer to the list of the children submodules

- define links between super edges of the submodules

moduleedge_list • DIS sw module edge_ptr;
- Pointer to the list of software module edge defining links
- between super edges of the submodules

task node_lis : DIS sw task-node-ptr;
task-edge_list : DISsw task-edge_ptr;
- Pointers to the lists of the software task nodes belongs

- to this module and of software task edges defining links
- between tasks: that is, the task graph. A task graph is a

- directed graph: each node denotes a schedulable
- computational entity and an edge represents a precedence

- relation between two nodes.
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entry-super.edge_lis DIS sw task.edge-ptr;
exitsuper-edgelist DIS sw task-edge-ptr;
- Two special kinds of edges, called enter super edge &
- exit-super-edge, are pointers to the lists of software
- task edges that are to be visible outside the current module.

- A super edge to an entering to or from exiting node of
-- task graph. Each entry-super-edge and exitsuperedge are
- either a task edge or a entrysuper~edge/exit~super_edge

- of a submodule.

modulesdf DISSDFTemplate-ptr;
Pointer to System Design Factor Template for this module

userextensiblevar DISuserextensible-ptr;
- Pointer to the DISuserextensible type

end record;

type DIS-sw-module.edg, is

-/* The sort,,vare module edge represents the link between
|--/* moduies, and supports the hierachical orders/relations of */
-- * the software module organization as well as the list of

--/* super edges belonging to this software module edge.

record

moduleedgeid DIS sw moduleedge-id
modulesedge-name FIELDS;

-Identifier and name of the software module edge

attributes FIELDS;
- Attribute of the software module edge

parent swstructure.diagram : DISsw-structurediagram;
- Pointer to the parent software structure diagram

frommodule DISsw-module-ptr;
tomodule DISsw-module-ptr;

- Source and destination pointer for the software module edge

super edge-list DIS sw task-edge-ptr;
- Point to the list of the super edges belonging to this

- software module edge.
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nextmoduleedge • DIS-swmodu!e-edgeptr;
previous-module edge • DIS-sw-moduleedge_ptr;
- Pointers to the next/previous module edges:
- successor/predecessor

module-edge-sdf • DISSDFTemplate-ptr;
- Pointer to the system design factor template for software
- module edge

user-extensible var • DIS-userextensible_ptr;
- Pointer to the DISuserextensible type

end record;

type DISdataattribute
type DISdataattribute.ptr is access DISdataattribute

- This is an open declaration for software data attribute type
- to make a pointer to the dynamic storage location in memory.

type DISresource
type DISresource-ptr is access DISresource

- This is an open declaration for software resource type to
- make a pointer to the dynamic storage location in memory.

type tjtype is (Relative,Absolute);

-/* This specfies the type of DIS time, such that Absolute */
-/*~ represent the clock time while Relative represents relative */

/* utime length from some events. */

type DIStime-type is

--/* Specifies the type of DIS time and its value */

record
timekind :t_type
timevalue "integer;

end record;

type DIS log operators is (log and,log-or);
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m/* This is a flag specifying the conditions for executing of
--/* a task: whether all conditions (or output) data are needed

-I/* (or generated) by the certain task. */

type DISswtasknode is

-- /* The software task node class specifies DIS sw tasknode
-/* structure. There is an input list to identify input data
-/* and an output list to identify output data generated by

-I/* the task. In addition, predecessor list identifies tasks
-/* that execute before the task and successor list identifies */
-I/* task that execute after the task. There is an and/or flag
--/* associated with the above four task lists that specifies */
•/* whether all input (or output) data are needed ( or */

•/* generated) by the task. This information is required by
-/* some optimization algorithms. Each task may include timing */

-/* information such as ready time, deadline and duration.
-/* In addiion, it identifies resources it needs. For resource */
|•/* needs, resource type identifies the resource a task needs
-- / and amount it needs. */

record
taskid : DIS sw task_id
taskname : FIELDS;

Identifier and name of software task node

parentmodule : DIS sw module;

Pointer to the parent software module

taskstructure • TBD;
taskdescription • TBD;

- Structure ans description of the task node will be determined
- in later stage of development.

taskedge_list • DIS sw-taskedgeptr;
-Task-edge's from or to this tasknode

taskinput.and.or •DIS:logoperators;
taskinputjlist • DISdataattribute-ptr;

taskoutput.andor • DISlog-operators;
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taskoutputjlist DISdataattribute-ptr;

- Data dependencies

taskbeforeandor DIS logoperators;

taskbeforelist DIS-sw tasknodeptr;
taskafter_and_or DISlogoperators;

taskafter_list DISsw_tasknodeptr;

- Task precedence relations

taskready-time DIS_timetype ;

taskdeadline DIStimetype ;

task-period DIStimetype ;
- Timing information

taskresourceneeds DISresource-ptr;

- Resource needs

taskbuddy-task DISsw-tasknodeptr;
- The cooperating tasks

taskmax-replication integer;

task-importance integer;

taskexecution-probability "TBD;

taskcommunication-delaymatrix . TBD;

- These fields will be defined in later stage.

error cumulation integer;

imprecise errorconvergence integer;

- Univ. Illinois imprecise computation support.

nexttask DIS-swtasknode_ptr;

previous-task DISswtasknode_ptr;
- Pointer to the next/previous task edges

tasksdf . DISSDFTemplate-ptr,

- Pointer to the Task Design Factor template

user.extensiblevar . DIS-userextensible-ptr;

-e Pointer to the DISuserextensible type

end record;

type direction is (noway, oneway, two-way);
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1/* The direction of data flows in the task edge

type DIS sw taskedge is

--/* The software task edge specifies the relations between

-/* software task nodes and software module nodes. For each
-/* task edge, taskdataedoe identifies the data associated

--/* with the edge along with the duration of availability of
-/* the data. In addition, fromtasknode and totasknode

•/* specifies the source and destination of the edge.I __ ,*/

record
taskedoe_id DIS sw task edge_id;

task edge_name FIELDS;
Identifier and name of the software task edge

parentmodule DISsw moduleptr;
parentmoduleedge DIS sw module_edgeptr;

-Pointer to ther parent software module and module edge

tasked2e_data DISdataattribute-ptr;
- Pointer to the data attributes associated to thisdge

1 fromtasknode DIS-sw task-node-ptr;
totasknode DIS-sw-task-nodeptr;

- Pointer to the source and destination software task node.

flowdirection direction;
- Direction of the data flow in the task edge.

nexttaskedge DIS sw task edge~pt

previous_taskedge DIS_sw k skedgeptr;

- Pointer to the next/previous task node in task edge list
- where this edge belongs to.

taskedge_sdf DISSDFTemplate-ptr;I- Pointer to the system design factor template.

userextensiblevar : DISuserextensible-ptr;SPointer to the DISuserextensible type

end rec',rd;
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type d is (Msg, SharedMemory);

--/* The type of data based on the paradigm of message-passing */
--/* or shared memory. */I ,.*/

type DISdataattribute is

I_/ */
•/* The data attribute specifies the type and size of data

--/* being communicated through edges between tasks. It points
-I/* to the list o, sender/receiver tasks specified by the list
-/* of their respective edges between them. In addtion, it */

-/* lists the resource needed for this data attribute as well
-- /* as the timing constraint of data-deadline and data
-/* frequency (to be defined in the later stage of the

--4/* development. */

record

dataattributeid DISjid-type
dataattributename string(l..MAX_LENGTH);

-Identifier and name of the data attributes

datakind d ;
datasize integer;

-The kind and size of the data in this data attribuets.

task-edge-list DISswtask_edgeptr;
- The list of the software task edges through which data
- being transmitted.

senderkind DIS log operators;
datasender list DIS sw task node-ptr;
receiverkind DISlogoperators;
datareceiverlist DIS sw task-node-ptr;
-Kind of log-operation ("and" or "or") for senders and

-receivers, and lists of senders and receivers.

dataresourceneedlist : DISresource-ptr;
- The list of the resources needed for this data attribute

data-frequency TBD;
dataeadline DIStimetype
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- The timing constraint of data deadline and data frequency to
- be determined in the later stage of development.

userextensiblevar : DIS userextensible_ptr;
- Pointer to the DISuser-extensible type

end record;

type DISresource-type is (CPU, Memory, 10, Communication);

Kind of resource */

type DISresourceu is (KIPS, MIPS, Bytes, KBytes,
MBytes, Sec, Millisec, MicroSec);

-- /* Unit time of each resource type: */
KIPS, MIPS, or spec marks for CPU specification, */
Bytes, KBytes, MBytes for memory, */
(Bytes, KBytes, MBytes) per (Sec, MiliSec, MicroSec) */

for 10 and communication. */

type DISresourceunit is

-/ *Resource unit and its amount */

record
Resourceunit : DISresource-u

resourceamount • integer;
end record;

type DIShw-node
type DIShwnode.ptr is access DIS-hw-node

- This is an open declaration for hardware node type to make a
- pointer to the dynamic storage location in memory.

type DISresource is

C-13



--/* Resource specifies its size and units and pointers to the
--/* related nodes, edges, and data attributes. It also contains */

--/* pointers to the hardware node where it can be defined by a */
i-/*~ hL Jware configuration. */

i record
resourceid DIS id type;
resourcename FIELDS;
- Resource type and unit

resourcekind DISresource-type;
resourceunits DISresource-unit;
tasknodelist DIS sw task-node-ptr;
task_edge-list DISsw task -edge-ptr;
dataattribute-list DISdataattribute-ptr;
- Pointer to the taske node, edge, and data attributes

- related to this resource or that need this resource.

hwnodelist DIS-hw-node-ptr;
- Hardware node being extracted from the hardware structure

next-resourceneed DISresource-ptr;

previous-resourceneed DISresource-ptr;
- Pointer to the next/previous resource available or required

- in the list.

user._extensiblevar DISuserextensibleptr;
-Pointer to the DIS_userextensible type

I end record;

I
I
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HARDWARE STRUCTURE

--/* A hardware structure diagram defines a hardware configuration. */

S-/* Each hardware structure diagram is represented by a */

--/* list of group nodes and a list of group links with their */

--/* communication topology bewteen group nodes. Group nodes can */
--/* be nested and each group node includes its own hardware node */

-/* graph. Unlike task graph in software structure, hardware node
--/* graph can be nested. Our view is that the hardware
--/* node represents a hardware component in a computer architecture, */

--/* such as a processor, CPU, memory, 10, etc. */

type DIS-hw group-link
type DIShwgroupjlink-ptr is access DIShw group-link
- This is an open declaration for hardware group node type to make a
- pointer to the dynamic storage location in memory.

type DIShw group-node
type DIShw group-node-ptr is access DIS_hw__groupnode
- This is an open declaration for hardware group link class to make a
- pointer to the dynamic storage location in memory.

type DIS_hwgroup_link topology is (

--/* The various ways of physically connecting hardware group */

.•/* nodes with communications. Here are the generally known
-/* types of communication topology existing today. */

fullyconnected,
- All group nodes are directed linked with all other
- group nodes.

partially-,connected,

- Some group nodes are directly linked with some other
- groups nodes, but not all.

hierachical,
- Group nodes are organied or linked as s tree.

star,

- One of the group nodes is connected to all other group
- nodes. Node of the other nodes are connected to each other.
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S~ring,
Each group node is phisically connected to exactly two other

S- group nodes.

multi_access_bus);
- There is a single shared hardware group links. All group
- node in the system are directly connected to that group link.

type DIShwstructurediagram is

--/* Each view of DIShardwarestructure consists of */
- a list of group node, */

- a list of group edges and communication */
--/* topology between group node. */

•~/* Similar to the software module in the hierachical view, */
S- roup nodes can be nested recuesively. Each group node*/

-/* may include its own hardware node graph with its */

S-/* specific internal communication topology. Different
---/* from software task node in hierachical perspective of */

-/* configuration, the hardware node can be nestedI •/* recursively.

record
hwstructurediagram-id DIS hw-structurediagram_id;
hwstructurediagramx name FIELDS;

- Identifier and name of hardware structure diagram

paretntjimplementation-view : DIS-implementation.viewptr;
-- Pointer to parent implementation model

hw_.group-nodelist DIShw...group nodeptr;

- Pointer to the double-linked list of hardware group nodes
- belonging to this hardware structure diagram

Shw group-link-list DIS_hw_.group_linkptr;
-Pointer to the double-linked list of hardware group links

- inter connecting hardware group nodes of this hardware

- structure diagramIhwgroup-link-topology DIS_hw lrouplink topology;

- Communication topology of hardware group nodes

nexthw-diagram DIShw-structurediagram.ptr;

previoushwdiagram DIShw structurediagram-ptr;
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- Pointers to the next/previous hardware structure diagram:
- successor/predecessor

end record;

type DIS-hwlink
type DIShwlink ptr is access DIShwlink

- This is an open declaration for hardware link type to make a
- pointer to the dynamic storage location in memory.

subtype DIShw-link-topology is DIShwgroupjlink-topology;
-Internal hardware link topology

type DIShw__group node is

--4* A hardware-groupnode class contains the following

--/* informations: */
1. The hierachical, sibling and nesting relations

between hardware group nodes
-- /* 2. The identity of hardware node graphs

that belong tothis hardware group node. */
-- /* For both graph, the communication topology
-- /* can be specified. In addition, there are two special kinds*/

--/* of links (called entry-superjink and exit.superjlink). They*/
-I/* are used to identify the entry and exit points of the node */

•~/* graph at the group node level.

record

hw-group-nodejid . DIShw oroupnodejid;
hw.group-node.name . FIELDS;
- Identifier and name of hardware group node

parent hw structure . DIShw_structure_diagramptr;
-- Pointer to parent hardware structure diagram

parent hw_.groupnode . DIShwgroupnodeptr;

-- Pointer to parent fardware group node

next hw-group.node . DIShwgroup.node ptr;
precious.hw__group-node • DIShwgroup-node-ptr;
- Pointer to next/previous hardware group node:
- successor/predecessor

subhw.group.node . DIShwgroup-node-ptr;
- Pointer to list of sub-group nodes as children of this

- group node
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sub_hw.groupjlink DIShw groupjlink-ptr;
hw ...group link topology DIS_hwgroupinkjtopology;

Pointer to list of hardware group links defining physical
-data communication link between subgroup nodes and their

- topology

-NODE GRAPHS belongs to this group node

hwnodelist • DIS hw nodeptr;

hwlink_list . DIShw_linkptr;

hwnodelinktopology • DIS hw linkjtopology;
- Hardware node graph belongs to this hardware group node:
- nodes, links, and their link topology

entry-superjink-list . DIShwlink ptr;
exitsuper.linklist . DIS hw link-ptr;
- There are two special kinds of links, called
- enter...super_link and exit.superlink, that are to be
- visible outside the current group. A super link to an

-entering or from exiting node of the group-node.
- Each entry-superjink is either a hwlink or a
- entry-superlink of a sub group node. Each exit -superjlink
- is either a hwlink or a enter-superjlink of a
- sub-group-node.

groupnodesdf . DISSDFTemplate-ptr;
-Pointer to system design factor template

user_extensible_var • DISuserextensibleptr;
- Pointer to the DISuser-extensible type

end record;

type DIShwgroupjlink is

--/* The hardware group link represents the physical */
--/* communication between hardware group nodes, and support */

-- /* the hierachical orders/relations of the hardware group */
-/* organization with its respective topology. It also points */
-/* to the list of the super links belonging to this
-- /* hardware group link.

record
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I hw_.group-link-id DIShwgroup_linkid;
hw...group linkname FIELDS;

- Identifier and name of hardware group link

parenthwstructure : DIShwstructurediagram_ptr;3 - Pointer to parent hardware structure diagram
fromhw.group-node DIS_hwgroupnodeptr;

tohw_.group node DIShw...group.node.ptr;

-Pointer to the source/destination of this hardware group link

super_link_list DIShwlinkptr;
-Pointer to list of super links belonging to this group node
nexthwgrouplink DIS_hwgrouplinkptr;

previous hwgroupjlink DIShw_groupjlink-ptr;
- Pointers to nest/previous hardware group links:
- successor/predecessor

group_linksdf DISSDF Template-ptr;
-Pointer to system design factor template for hardware

- group link

userextensiblevar DISuserextensibleptr;
- Pointer to the DISuserextensible type

end record;

type DIS hwlink-g is (Bus, LAN);

I•/* The genetic type of the hardware link

type DIShwlink-spec is (NotKnown,Ethernet,TokenRing);

-/*~ The specification of the hardware link

I type DIS hw node_.g is (Processor, CPU, Memory, LOchannel, Other);

I _ _ __/*_ _ _ _ _ _ _ _ _ _ _ _ _/_ _

•/* The genetic type of the hardware node

I type DIS hwnode.spec is (NotKnown,Sun,RISC,Sparc);
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--/* The specification of the hardware node */

type DIS hw node is

-/ A hardware node graph is a directed graph: each node*/
t•/* denotes an actual hardware component in computer */
-4* architecture as stated and link represents the physical
-/* communication line or bus between hardware components. */

•~/* Each hardware node identifies its type, specification */
--/* and available resources. Unlike task graph in software */

--/* structure, it can be nested recursively. Super links in */
-I/* this level indicate hardware link to hardware node in */
--/* the different hardware nodes or group nodes. */

record

hwnodeid : DIShwnode_id

hwnodename . FIELDS;
- Identifier and name of hardware node

hwnode-generickind . DIS_hw_nodeg g
- Node specific identifies which known hardware component
- it is. It serves a key to database containing known
- hardware information.

hwnode.specific : DIShwnode.spec;
- What resources are provided by this hwnode.
- resourceavailable and resource-need should be merged.

hwnoderesourceavailable : DISresource-ptr;
- Pointer to list of resource are provided by this hwnode.
- resource-available and resourceneed should be merged.

hwlinklist : DIShwlink-ptr;
- Pointer to list of hardware links to which this node
- is connected.

next hw node . DIS hw nodeptr;
previoushw-node : DIS hw node ptr;
- Pointer to next/previous hardware node in the current
- hardware graph.
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hwnodeinternalnode-list . DIShwnode-ptr;
hw node_internaledge_list . DIShw_linkptr;
- Pointers to sub-component nodes and links with their
- topology, if this hardware node is built from many
- sub-components.
parent hw group node • DIShwgroup.node.ptr;

parenthwnode . DIShwnode_ptr;
- Pointers to parent hardware group node or parent

- hardware node.

hwnode-sdf • DISSDFTemplate-ptr;
SPointer to system design factor of hardware node.

userextensiblevar • DISuserextensibleptr;
Pointer to the DISuserextensible type

end record;

type DIShwlink is

record
hwlinkid • DIS-hw-link-id
hw linkname • FIELDS;

- Identifier and name of hardware link.

hwlink..genericjkind DIS-hw-linkg;
hwjlink-specific • DIS_hw_link.spec;
- Generic type and specification of hardware link.

hw link-data rate . TBD;
hw linkdatalatency • TBD;
hw link-protocol TBD;

-Data rate and latency of hardware link and its protocol
parent hwgroup-node . DIShwgroupnodeptr;

parent hw node • DIShwnodeptr;
parent hwgroup-link • DIShwgroupjlink-ptr;

Pointers to parent hardware group node or parent hardware
- node, and parent hardware group link.

nexthwlinknext . DIShwlink-ptr;
previouslhw-link_next . DIShwlink-ptr;
- Pointers to next/previous hardware node in current

- haraware link

hw-linksdf . DISSDF_Template-ptr;

- Pointer to system design factor for hardware link
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userextensiblevar : DISuserextensible-ptr;
- Pointer to the DIS-userextensible type

end record;

MAPPING ASSIGNMENT */

|•/* The goal of the mapping assignment is to assign each task */
-/*~ in the software structure to the specific hardware node
-P/* in the hardware structure with some constraints imposed among */
--/* tasks or tasks and hardware node. A mapping assignment *1

-/' consists of mapping constraints and task assignment . There are */
-/* two types of mapping constraints: timing constraint and
•~/* placement constraint. Each mapping constraint includesa preference */

/ value that specifies the importance of meeting the mapping */
-/* constraint; the magnitude of the value. */

type DIShardw-softw-pair
type DIShardw-softw-pair-ptr is access DIShardwsoftwpair

- This is an open declaration for hardware and software pair type
- to make a pointer to the dynamic storage location in memory.

subtype DIShardwid is DIShwnode-id;
- renaming of DIShardwareid type to DIShardwid in
-MAPPING VIEW

subtype DISsoftwid is DISsw_taskid;
- Renaming of DIS sw..taskjid type to DIS hardw id in

- MAPPING VIEW

type DIShardw-softw-pair is

- /* Ro*/
•/* A mapping pair of a task in software structure and */

-/*~ node in hardware structure is used to specify a task and*/
•~/* module assignment to a hardware component, and to */

-/* specify assignment preferences. */

record

hardwid : DIShardw_id
-Hardware node identifier

C-27



softwid DISsoftwid
- Software task identifier

parent.:mappingv:iew DIS-mapping-viewptr;
SPointer to mapping view

nexthardwsoftw.pair DIShardw-softwpair ptr;
previous hardwsoftw-pair DIShardw-softw-pair-ptr;
- Pointers to next/previous hardwsoftwpair

end record;

type DISsoftwidjist
type DISsoftwid list.ptr is access DISsoftw_id_list

- This is an open declaration for software list type
- to make a pointer to the dynamic storage location in memory.

type DIStimeconstraint
type DIStimeconstraint-ptr is access DIStimeconstraint

- This is an open declaration for time constraint type to make a
- pointer to the dynamic storage location in memory.

type DIS.placesconstraint ;
type DIS-placesconstraint ptr is access DISplaceconstraint

- This is an open declaration for place constraint type to make a
- pointer to the dynamic storage location in memory.

type DISsoftwidjlist is

•-/* List of software task identifiers with timing and placement*/

- /* constraints to match them to the specific hardware node.*/p--/* */

record
softwid . DISsoftwid
SSoftware task identifier.

time-constraint . DIS_timeconstraintptr;
- The timing constraint

placeconstraint : DISplaceconstraint_ptr;
-Placement constraint.

next softwid . DISsoftwjidjlistptr;

placesoftwid DISsoftw.id-list-ptr;

- Pointer to next/previous software task in list.
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end record;

type DIShardwidJist
type DIShardw-idjlist-ptr is access DIShardwidlist-

- This is an open declaration for hardware list type to make a
- pointer to the dynamic storage location in memory.

type DIShardwidlist is

•~/* List of hardware node to be matched to software tasks.

record
hardwid DIShardwjid
- Hardware node identifier

nexthardwid DISjhardw-id.list-ptr;
previoushardwid DIShardwjidjlist-ptr;
- Pointers to next/previous hardware identifier in list.

end record;

type DIS-mapping-constraint;
type DIS-mappingconstraint.ptr is access DIS-mapping.__.constraint;

- This is an open declaration for mapping constraint type to
- make a pointer to the dynamic storage location in memory.

type DIS_timeconstraintkind is (

The types of timing constraints */

complete_within,
- Tasks A,B,...,C should complete within timevalue

* start-within,
- Tasks A,B,...,C should start within time-value

completepathwithin,
- Sequence of tasks, A,B,....C should complete within
- time-value

complete_start_within);
- For two tasks, A and B, B should start within timevalue

- after the completion of A.
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type DIStimeconstraint is

--/* The timing constraint class. It consists of its constraint
--/* kind, preference value specifying the importance of meeting*/
--/* the mapping constraint, and list of software tasks in the */

-P/* current timing contraint. It also includes hierachical */
--/* relations with mapping constraint. */

recordtimeconstraintkind 
. DIStimeconstraintkind;

- Type of timing constraint

preferencevalue • DIS-preference rangeI - Preference of timing constraint

timevalue • DIStimetype;

-- Time value of constraint

softw id list . DISsoftw idjlist-ptr;
- Pointer to list of software task in current timing

-- constraints

parent-mappingconstrain t: DIS-mappingconstraint-ptr;
- Pointer to parent mapping constraint

nexttimeconstraint : DIStimeconstraint-ptr;

previoustimeconstraint . DIStimeconstraint-ptr;
- Pointer to the next and previous time constraints.

user extensiblevar : DISuserextensibleptr;
- Pointer to the DISuserextensible type

end record;

type DIS-placesconstraintkind is (

The type of the placement constraint. */I /,*/

place-together,
STasks A,B,..,C should be assigned to the same hardware

place-separate,
STasks A,B,..,C should be assigned to different hardware
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3 place-at);
- Tasks A,B,..,C should be assigned to the particular hardware

type DIS-place-constraint is

I -I"' The placement constraint for software tasks to be placed*/
-/* at certain hardware node. This consists types of
-P'/* placement constraint, preference value, list of software */

-/*~ tasks and hardware node identifier. It also includes
-/*~ pointer to parent mapping constraint. */I /,*/

record
place~constraintkind . DIS place_constraint_kind:
preferencevalue • DIS-preference-range
- For place-at constraint, we need to specify hardwid

hardwid : DIShardw_id
- Identifier of hardware to which some tasks are assigned.

softwid-list : DISsoftw-id-list;
- Pointer to the list of task identifiers which are assigned

- to the above hardware component.

parent-mapping-constrain t: DIS-mappingconstraintptr;
- Pointer to the parent mapping constraint.

next.placeconstraint . DIS-place constraint.ptr;
previous.place-constraint • DIS-place constraintptr;
-Pointers to the next and previous placement constraint.

userextensiblevar : DISuserextensible.ptr;
- Pointer to the DISuserextensible type

end record;

type DIS-mappingconstraint is

--/* The mapping constraint consists of timing and placement */

-/* constraints, including pointer to parent mapping view. */I /**/

record
timingconstraint • DIStimeconstraint-ptr;

- Pointer to the timing constraint.

C-26



placement.contraint : DIS.place-constraint ptr;
- Pointer to the placement constraint.

parent.mapping-view : DISmapping viewptr;
-Pointer to the parent mapping view.

end record;

type DISuser-extensible is

i-/* This will be the extensible types or variables defined by */
-/*~ user beside the predefined fields in each type, such as
-- /* software module, software module edge, task node, task */
-/*. edge, hardware node, hardware link, etc. User can define
--/* the unique id, name, type, and value of this variable for */
--/* his/her own specification on those types. And these will */

i-/* be linked to define multiple types or variables. */

record
id : DISidtype;
name . FIELDS;

-Identifier and name of this user extensible type.

exttype . DISuserextensible-type;
-Type of this user extensible type.

value . DIS_userextensible value;
- Value of this user extensible type.

nextuser extensible • DISuserextensible-ptr;
- Pointer to the next user expensible type.

end record;

type DISSDFQuantification;
type DIS_SDFQuantification-ptr is access DISSDFQuantification;

- This is an open declaration for System Design Factor
- Quantification type to make a pointer to the dynamic
- storage location in memory.

type DIS_SDFConsistencyRule;
type DISSDFCoisistencyRule.ptr is access DIS_SDF_Consistency_Rule:

SThis is an open declaration for System Design Factor
- Consistency Rule type to make a pointer to the dynamic

- storage location in memory.
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type DIS_SDFTemplate is

I -/* This System Design Factor(SDF) is to optimize the design */

-I/* to meet the requiremments and desired measure of
--/* effectiveness. The design goals and criteria in this SDF */

---- are specified by the system designers and analysists to
-- /* qualify the various aspects of the design and to perform */

-/* the trade-offs among different design goals. Respect to
-/* the type of the system, it describes the properties, */

--/* attributes and characteristics of the system. Each SDF */

-P/* must have its own merit to gauge every detail of the */
-/*~ system. This merit describes the weakness and strengths
-- /* of a specific area in the design. In turn, the
--/* correlation of the SDF characterizes the completeness and */

/* robustness.

record
Temp-id • DISidtype;
Temp.name • STRING(1.. 128);
Tempjtype . STRING(1..20);
Temp-range . STRING(1..50);
Temp- units • STRING(L..20);
Tempmethod-or_principle . STRING(1..240);
Temp-priority . STRING(1..20);
Temp.accuracy • STRING(1..20);
Temp.rational . STRING(1..80);
Tempjrelationship . STRING(1..60);
Temp-quantification DISSDFQuantification-ptr;
Temp-consistencyrule • DISSDFConsistencyRule ptr;
Temp-reference • STRING(1..240);
Temp.definition . STRING(L..240);
Temp-annotation . STRING(L..240);
nextSDFjtemplate .DISSDL-Template-ptr;,

end record;

type DISSDFQntyFormula;
type DISSDFQntyFormula-ptr is access DISSDFQntyFormula;

type DISSDFQuantification is
record

Qnty-type "integer;

Qntyformula . DISSDF_QntyFormula-ptr;
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end record;

type DISSDFQnty_Formula is
record

Fmroaggregate STRING(L 10);
Fm_varlist STRING(1..20);
nextformula DISSDFQntyFormulaptr;

end record;

type DISSDFConsistencyRule is
record

Conaggregate . STRING(1.. 10);
Contype STRING(1..200);
Con design_factor . STRING(1..20);
Conview STRING(1..20);
Concomponent . STRING(1..20);

end record;

STHIS IS THE RESULT OF AN ALLOCATION ALGORITHM.

type DIS.mapping view is

I --4* Mapping view mainly consists of mapping constraint and */

-- /* assignment of hardware task to the hardware nodes. It
N-/* also includes allocation tool to be determined in later
-/* stage of development, as well as pointer to the */
-/* parent implementation view and to sibling mapping views
'/* in mapping list. */

record
mapping-viewid . DIS.mappingview_id;

-Identifier of this mapping view.

parent-implementationview . DISimplementation-view;
- Pointer to the parent implementation view of this mapping
- view.

allocationtoolid • DISallocation-toolid;

- Identifier of allocation tool to be defined in the later
- stage of developement.

constraints D DIS-mappingg_constraint-ptr:
- Pointer to the mapping costraint which contains the timing
- and placement constraints.
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U assignments . DIShardwsoftwpair ptr;

- Pointer to the hardware node and software task mapping

- pair.

nextmapping-view DISmapping-view-ptr;

previous-mapping-view • DISmapping-view-ptr;

SPointers to the next and previous mapping views.

i end record;

end DIS_implementationmodel;

I
I
iI
II

I
I
I
I
I
I
I
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#include <stdio.h>
#include <string.h>

// SYSTEM DESIGN FACTOR FILE

#include "sdf -spec.cc"

DIS DECLARATIONS-IMPLEMENTATION MODEL

IISHOULD BE SET TO THE DESIRED NUMBER.
I I int MAXLENGTH = 100; II (To be determined) and assigned

II appropriate type and value

I typedef int TBD; II To be determined.

typedef int id-type; I Is used for type of identification.
H If it is necessary to modify
/ identifier of type, this type can
// be changed as to the desired type.

typedef id type DIS-sw structurediagramd; // Is used to identify the
/H software structure diagram.

typedef idcltype DIS-sw-module-id; / Is used to identify the software
HI module.

typedef idctype DIS-sw moduleedgeid; / Is used to identify the software

I/module edge.

typedef id-type DIS-sw-taskid; / Is used to identify the software
H module task.

typedef id-type DIS-sw-task_edge-id; // Is used to identify the software

H task edge.

typedef id-type DIShwstructurediagram id // Is used to identify the

// hardware structure diagram.

typedef id_type DIShwgroup-nodejid; / Is used to identify the hardware
//group node.

typedef idjtype DIShw_grouplinkid; /Is used to identify the hardware
/C group link.

typedef id-type DIShwnodeid; /Is used to identify the hardware node.

typedef idjtype DIShwlinkid; / Is used to identify the hardware
I /link.
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typedef id-type DISmapping-viewid; / Is used to identify the mapping view.
typedef int DISallocationtoolid; / Is used to identify the software

H/ module diagram.

typedef int DIS-preference-range; // Is used to identify the software
// module diagram.

typedef id_type DISdataattribute-id; / Is used to identify the DIS data
// attribute.

typedef int DIStimevalue; // Is used to represent DIS time value.

I typedef int DISdatasize; // Is used to represent DIS data size.

typedef int DISresourceamount; / Is used to represent DIS resource
* // amount.

typedef int DIS_user_extensible_type /H Is used to represent the type of
H/ DIS_user_extensible. This type will be
// defined in the later stage of the
/H implementation specification development.

I typedef int DISuserextensiblevalue / Is used to represent the value of
// DISuserextensible type. This type will
"// be defined in the later stage of the
H/ implementation specification development.I 1,

class DISname { public: DISname(int); II String constructor
private: int len;char *str;

IMPLEMENTATION VIEW

*- class DIS sw structurediagram; // This is an open declaration for

// software structure diagram class
I//to make a pointer to the dynamic
HI storage location in memory.

I class DIS hw structure-diagram; H/ This is an open declaration for
// hardware structure diagram class
H/ to make a pointer to the dynamic

/1 storage location in memory.

U class DIS-mapping-view; // This is an open declaration for
// mapping view class to make a pointer
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// to the dynamic storage location in
/H memory.

class DIS-implementation_view

// Class for the implementation model declaration

DIS sw structure diagram *swstructurediagram;
// Pointer to the software structure
I/diagram

DIShw_structuredia-ram *hwstructurediagram;
H/ Pointer to the hardware structure
// diagram

DISmapping view *imp mapping list;
/H Pointer to the mapping view

DISimplementationview *next-implementation-view;
// Pointer to the next implementation
HI view: successor view

DISimplementationview *previous-implementationview;
I I/ Pointer to the previous

// implementation view: predecessor view

SOFTWARE STRUCTURE
/* *

/* Each software structure diagram is represented by a list of modules
/* and a list of edges between modules. Modules can be nested and each */
/* module includes its own task graph. The task graph cannot be nested
/* since the node of a task graph cannot be a module; however, nested
/* relations between tasks can be captured using -'ested modules.
/* The task represents a computational entity. */
/* */

class DIS-sw-module; /H This is an open declaration for
HI software module class to make
// a pointer to the dynamic storage
// location in memory.

class DISsw module-edge; /H This is an open declaration for
// software module edge class to make
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/H a pointer to the dynamic storage

/H location in memory.

class DIS-swstructurediagram

/* The software structure diagram is used to reference a
/* collection of directed graphs, drawn with respect to a
/* selected methodology, that captures information about a set
/* of components and their relations along with any hierarchical */
/* decomposition. For example, a tree of data flow diagrams */

/* may be considered as one type of structure diagram.

DIS sw structurediagram-id swstructurediagram_id;
DISname swstructurediagram.name;

// Identifier and name of software

/H structure diagram

DIS-sw module *swmodule-list;
H/ Pointer to the double-linked list

// of the software modules
// as children of this software
/H structure diagram

DIS sw moduleedge *swmoduleedge list;
// Pointer to the double-linked list
HI of the software module edges
// interconnecting the children
// modules of this software structure
// diagram

DISimplementationview *parent implementation-view;
H/ Pointer to the parent implementation
// view of this software

// structure diagram.

DIS sw structure-diagram *next sw-diagram;
// Pointer to the next software

// structure diagram: successor

DIS sw structure-diagram *previous-sw diagram;
// pointer to the previous software
// structure diagram:predecessor
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class DIS sw task-node; // This is an open declaration for
// software task node class to make
// a pointer to the dynamic storage
// location in memory.

class DIS sw taskedge; // This is an open declaration for
I // software task edge class to make

I/ a pointer to the dynamic storage
/ location in memory.

class type DISuserextensibleptr; // This is an open declaration for user
// extensible variable type to make a
H/ pointer to the dynamic storage
/ location in memory.

II class DIS sw module
/* */

I /* A software module class contains the following information: */
/* ,/

/* 1. The hierarchical, sibling and nesting relations between */

/* modules. */
/* 2. The identity of task graphs that belong to the module. */1l•I/* *1/

/* In addition, there are two special kind of edges (called
* /* entry-super-edge and exitsuper-edge). They are used to */

S/* identify the entry and exit points of the task graph at the
/* module level. */

-- /* ,,*/

DISswmodule id modulejid;
DIS-name module-name;

H/ Identifier and name of software
H/ module

I DIS sw-structurediagram *parent sw structure;
// Pointer to parent software

II structure diagram

DIS sw module *parentmodule;
// Pointer to the parent software
II module if any

DIS sw-module *nextmodule;
DIS sw module *previousmodule;

// Pointer to previous/next software
II modules as successor/predecessor
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DIS sw module *submodule_list;
// Pointer to the list of the children

1 // submodules

DIS swmoduleedge *moduleedges;
// Pointer to the list of software
II module edge defining links

i // between super edges of the submodules

DIS-sw-tasknode *tasknodelist;
DIS sw taskedge *taskedge_list;

// Pointers to the lists of the
// software task nodes belongs to this

// module and of software task edges
// defining links between tasks:

SII that is, the task graph. A task
// graph is a directed graph: each
/I node denotes a schedulable

// computational entity and an edge
// represents a precedence relation

S// between two nodes.

DISswtask.edge *entry-superedge_list;
DIS-swjtask-edge *exit super edgelist;

II Two special kinds of edges, called
// enter.superedge & exit-superedge,

// are pointers to the lists of
// software task edges that are to be
// visible outside the current module.

// A super edge to an entering to or
/from exiting node of task graph.
// Each entry super edge and exit super
// edge are either a task edge
// or a entry-super-edge/exit super
// _edge of a submodule.

i DISSDFKTemplate *module_sdf;
// Pointer to System Design FactorI // Template for this module

DISuserextensible.ptr *userextensible_var;
// Pointer to the DISuserextensible type
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I class DISswmoduleedge {

/*. */

/* The software module edge represents the link between */
/* modules, and supports the hierarchical orders/relations of */
/* the software module organization as well as the list of super
/* edges belonging to this software module edge. */

/* */

DIS sw moduleedge_id moduleedgejid;
DISname moduleedge-name;

// Identifier and name of the software
// module edge

DISname attributes;
// Attribute of the software module
// edge

DIS sw structure-diaoram *parent sw-structure;
// Pointer to the parent software1 // structure diagram

DIS-sw-module *frommodule;
DIS sw module *tomodule;

// Source and destination pointer for
i // the software module edge

DIS swtaskedge *super-edge-list;
H/ Point to the list of the super

/ edges belonging to this
// software module edge.

DIS sw-moduleedge *nextmoduleedge;
DISswmoduleedge *previousmodule_edge;

// Pointers to the next/previous
// module edges: successor/predecessor

DISSDFTemplate *moduleedge-sdf;
// pointer to the system design factor

Su e// template for software module edge

DIS_user_extensible~ptr *userextensiblevar;
// Pointer to the DISuserextensible type
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class DISdataattribute; // This is an open declaration for
// software data attribute class to
H/ make a pointer to the dynamic
I/ storage location in memory.

class DISresource; // This is an open declaration for
H/ software resource class to make
// a pointer to the dynamic storage
// location in memory.

enum DIStime {Relative, Absolute};
/, */

/* This specifies the type of DIS time, such that Absolute
/* represent the clock time while Relative represents relative
/* time length from some events. */I /* */

class DIStimekind {

/* This specifies the type of DIS time and its value */

DIStime timekind;
DIStime-value timevalue;

enum DIS log operators {logand, log or};

/, */

/* This is a flag specifying the conditions for executing a */

/* task: whether all conditions (or output) data are needed

/* (or generated) by the certain task.
/, */

class DIS sw tasknode

/, */

/* The software task node class specifies DIS sw tasknode */
/* structure. There is input list to identify input data and an

/* output list to identify output data generated by the task. */
/* In addition, predecessor list identifies tasks that execute */

/* before the task and successor list identifies task that

/* execute after the task. There is an and/or flag associated

/* with the above four task lists that specifies whether all
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I
/* input (or output) data are needed ( or generated) hy the

/* task. This information is required by some optimization */

/* algorithms. Each task may include timing information such as
/* ready time, deadline and duration. In addition, it identifies
/* resources it needs. For resource needs, resource type
/* identifies the resource a task needs and amount it needs.
/, */

DIS sw taskid taskid;
DISname taskname;

/ Identifier and name of
// software task node

DIS sw module *parentmodule;
H/ Pointer to the parent software module

TBD taskstructure;

TBD task-description;
// Structure and description of the
/ task node( will be determined
II in later stage of development.

DIS sw taskedge *taskedge_list;
// Taskedge's from or to this tasknode

DISlogoperators taskinputandor;
DISdataattribute * task inputjlist;
DISlogoperators taskoutand or;

DISdataattribute *task-output list;
HI Task data dependencies

DISlog.operators task_before_and or;
DISswtasknode *taskbeforej ist;
DISlogoperators taskafterandor;
DISswtasknode *taskafterlist;

// Task precedence relations

DIStime task-ready-time;

DIStime taskdeadline;
DIStime taskduration;

H Timing information

DISresource *tak_resourceneeds;
/I Ricource needs

DIS sw tasknode *taskbuddytask;I/ The cooperating tasks
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3 TBD taskmaxreplication;
TBD task-priority;
TBD taskexecution-probability;
TBD taskcommunication_delaymatrix;

I the fields will be defined in
//later stage.

DIS sw tasknode *next task;
DIS sw tasknode *previous_task;

// Next/previous task in the linked list

I TBD taskerrorcumulation;
TBD task-imprecise errorconvergence;

H/ Univ. Illinois imprecise
// computation support

DISSDFTemplate *task sdf;
IH Pointer to the Task Design Factor

* // template

DISuserextensible.ptr *userextensible-var;
1; // Pointer to the DISuserextensible type

I class DISsw-task.edge
/* */

/* The software task edge specifies the relations between */
/* software task nodes and software module nodes. For each task
•* edoe, taskdataedge identifies the data associated with the

/* edge along with the duration of availability of the data. */
/* In addition, fromtask node and totasknode specifies the

/, source and destination of the edge. */
/, */I DIS-sw-taskedgeid taskedge_id;

DISname task_edgename;
H/ Identifier and name of the software

/ task edge

DIS sw module *parentmodule;
DIS sw moduleedge *parent_moduleedge,

II Pointer to the parent software
// module and module edge
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DISdataattribute *taskedge_data;
// Pointer to the data attributes
// associated to this edge

DISswtasknode *fromtask-node;
DIS-sw tasknode *totasknode;

// Pointer to the source and
/H destination software task node.

DISswtaskedge *nexttaskedge;
DIS sw taskedge *previoustask_edge;

H/ Pointer to the next/previous task

// node in task edge list
H/ where this edge belongs to.

DISSDFTemplate *taskedge_sdf;
H/ Pointer to the system design factor

// template.
1;

enum DIS-d {Msg, SharedMemory};
/* */

/* The type of data based on the paradigm of message-passing */

/* or shared memory. */
/, */

class DISdataattribute {
/, */

/* The data attribute specifies the type and size of data being

/* communicated through edges between tasks. This points to the

/* list of sender/receiver tasks specified by the list of their */

/* respective edges between them. In addition, it lists the */

/* resource needed for this data attribute as well as timing */

/* constraint of data-deadline and data frequency (to be */

/* defined in the later stage of the development. */

/, */

DISdataattribute id dataattributeid;
DISname dataattributename;

// Identifier and name of the data
// attributes

DISd datakind;

DISdatasize data-size;
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I/ The kind and size of the data in
// this data attributes.

DIS sw taskedge *task edge_list;
/H The list of the software task
// edges through which data
// being transmitted.

DISlog_operators sender-kind;
DIS sw tasknode *datasender list;
DISlog operators receiverkind;
DISsw.tasknode *data receiverlist;

// Kind of log operation (and/or) for
// receiver/sender, and lists of
// senders/receivers.

DISresource *dataresourceneedlist;

/H List of the resources needed for
// this data attribute

DIStime data_deadline;
TBD data-frequency;

/H The timing constraint of data

// deadline and data frequency to be
// determined in the later stage of
// development.

DIS_user_extensibleptr *userextensible var;
H/ Pointer to the DISuserextensible type

enum DISresourcetype (CPU-r, Memory-r, 1O, Communication};

/* Kind of resource

enum DISresource u {KIPS, MIPS, Bytes, Kbytes, Mbytes, Sec, MilliSec,
MicroSec };

/* Unit time of each resource type: */
KIPS, MIPS, or spec mark for CPU specification.

S/* Bytes, KBytes, MBytes for memory, */
(Bytes, KBytes, MBytes) per (Sec. MilliSec, MicroSec) */
for 10 and communication. */
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class DIS-resource-unit
/* */

Resource unit and its amount */
/* *1

DISresourceu resourceunit;
DISresourceamount resourceamount;

);

class DIShwnode; // This is an open declaration for
// hardware node class to make a
// pointer to the dynamic storage
// location in memory.

class DIS_resource
/* ,/

/* Resource specifies its size and units and pointers to the */
/* related nodes, edges, and data attributes. It also contains */
/* pointer to the hardware node where it can be defined by a
/* hardware configuration. */
/* ,/

DISresource-type resourcekind;
DISresourceunit resourceunits;

// Resource type and unit

DISsw-tasknode *task-node_list;
DIS swjtask&edge *task edge list;
DISdata-attribute *resourcedataattribute;

// Pointer to the task node, edge,
// and data attributes related to this
// resource or that need this resource.

DIShwnode *hwnodelist;
// Hardware node being extracted from
// the hardware structure

DISresource *nextresourceneed;
DISresource *previous resourceneed:

H/ Pointer to the next/previous
// resource available or required
// in the list.

DISuser-extensible-ptr *user_extensiblevar:
// Pointer to the DISuserextensible type
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/* HARDWARE STRUCTURE

/* A hardware structure diagram defines a hardware configuration. Each
/* hardware structure diagram is represented by a list of group nodes

I /* and a list of group links with their communication topology between
/* group nodes. Group nodes can be nested and each group node includes */

/* its own hardware node graph. Unlike task graph in software structure, */

/* hardware node graph can be nested. Our view is that the hardware

/* node represents a hardware component in a computer architecture,

I /* such as a processor, CPU, memory, 10, etc. */
/, */

class DIShwgroupnode; // This is an open declaration for
// hardware group node class to make a

// pointer to the dynamic storage
H/ location in memory.

class DIShwgrouplink; // This is an open declaration for
I/ hardware group link class to make a
/H pointer to the dynamic storage
/ location in memory.

enum DIS_1' h'_groupjlink-topologyI /* */

/' The various ways of physically connecting hardware group */
/" nodes with communications. Here are the generally known

/ types of communication topology existing today. */

.,lIly_connected, // All group nodes are directed linked
// with all other group nodes.

L ,.rtiallyconnected, // Some group nodes are directly linked
// with some other groups nodes, but

// not all.

hierarchical, // Group nodes are organized or linked
// as s tree.

star, // One of the group nodes is connected
H/ to all other group nodes. Node of
// the other nodes are connected to

// each other.
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ring, // Each group node is physically
H/ connected to exactly two other
// group nodes.

multiaccessbus // There a single shared hardware group
/ links. All group nodes in the system

/H are directly connected to that group
/ link.

P class DIShwstructure_diagram

/* */

/* Each view of DIShardwarestructure consists of '1/
- a list of group node,

*- a list of group edges and communication topology */I /*between group node. */

/* Similar to the software module in the hierarchical view, */
/* group nodes can be nested recursively. Each group node may
/* include its own hardware node graph with its specific */
/* internal communication topology. Different with the software */
/* task node in hierarchical perspective of configuration, the
/* hardware node can be nested recursively. am

DIS name hw structure-diagram-name;

DISIhw-structurediagram id hwstructurediagramid;
/H Identifier and name of hardware
//I structure diagram

DISimplementationview *parent-implementationview;
// Pointer to parent implementation

// model

DIShw_ roupnode *hw_groupnode-list;
// Pointer to the double-linked list
// of hardware group nodes belonging

S// to this hardware structure diagram

DIShw.groupjlink *hw grouplinklist;
H/ Pointer to the double-linked list

// of hardware group links inter-
// connecting hardware group nodes
// of this hardware structure diagram
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DIShw group link topology hwgroup link topology;
// Communication topology of hardware
/H group nodes

DIShwstructure.diagram *nexthwdiagram;
DIShwstructure-diaoram *previous hwdiacram;

// Pointers to the next/previous
// hardware structure diagram:

// successor/predecessor

class DIShwlink; IH This is an open declaration for
II hardware link class to make a

IH pointer to the dynamic storage
// location in memory.

typedef DIShw_grouplink_topology DIS_hw_nodelinktopology;
I/Internal hardware link topology

class DIS_hw_.groupnode 
{

/ * */

/* A hardware.group-node class contains the following */
/* informations: */
/ 1* 1. The hierarchical, sibling and nesting relations */
/* between hardware group nodes */

2. The identity of hardware node graphs that belong to
/* this hardware group node. */
/* For both graph, the communication topology can be specified. */

/* In addition, there are two special kinds of links (called
/* entry-superjlink and exit super link). They are used to */
/* identify the entry and exit points of the node graph at the
/* group node level. */I/* */

DIShw._group-nodeid hwgroup nodeid;
DISname hwgroup-node-name;

// Identifier and name of hardware
// group node

DIShwstructurediagram *parent_hw structure;
// Pointer to parent hardware
// structure diagram
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DIS_hw__groupnode *parent-hw__roupnode;
// Pointer to parent hardware
/H group node

DIShwgroup.node *nexthwgroup-node;

DIS_hwgroup-node *previous-hw.groupnode;
/H Pointer to next/previous
// hardware group node:
// successor/predecessor

DIS_hwgroupnode *sub_hw__group_node;
// Pointer to list of sub-group nodes
// as children of this group node

DIShw..grouplink *subhwgrouplink;

DIS_hw group-link-topology hw__group-link-topology;
I/ Pointer to list of hardware group

H links defining physical data
// communication link between sub-

C/ group nodes and their topology

H/ NODE GRAPHS belongs to this group node

DIS hw node *hwnodelist;

DIShwlink *hwlinklist;

DIShwnodelink-topology *hwnode_linkjtopology;
// Hardware node graph belongs to
// this hardware group node: nodes,
H /links, and their link topology

DIShwlink *entry.superlink-list;3 DIShwlink *exit-super-link-list;
II There are two special kinds of

/I links, called entersuper-link and

// exitsuperlink, that are to be
// visible outside the current group.

3 // A super link to an entering or from

// exiting node of the groupnode.
// Each entry-superjlink is either a

// hwlink or a entrysuperlink
// of a sub group node.
//Each exit-super-link is either a

// hwlink or a entersuper_link
// of a subgroupnode.
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3 DIS..SDFTemplate *group-node-sdf;

// Pointer to system design factor

DISuser extensible-ptr *userextensibleyvar;
// Pointer to the DISuserextensible type
I template

I class DIShwgroup-link {
/* */

/* The hardware group link represents the physical *1
/* communication between hardware group nodes, and support the */
/* hierarchical orders/relations of the hardware group */3* organization with its respective topology. It also points to */
/* the list of the super links belonging to this hardware
/* group link. */
/* */

3 DIS hw.groupjlinkjid hw__groupjlinkid;
DISname hw.groupjlink_name;

// Identifier and name of hardware

/1 group link

DIS hw structure-diagram *parent-hw-structure;
// Pointer to parent hardware
// structure diagram

I DIS hw group-node *from_hw__ node;

DIShw.group.node *tohwgroup node;3 // Pointer to the source/destination

// of this hardware group link

DIS hw link *super-link-list;
// Pointer to list of super links
// belonging to this group node

DIShw-groupjlink *nexthwgroup-link;
DIS hw group link *previous hw Oroup link;

// Pointers to nest/previous hardware
I/ group links:successor/predecessor

DISSDFTemplate *group-edge sdf;
II Pointer to system design factor

SI// template for hardware group link

D-1 8



DISuserextensible.ptr *user._extensiblevar;
// Pointer to the DISuserextensible type

enum hw-link__g (Bus, LAN);

/* */

/* The genetic type of the hardware link */

I enum hw_linkspec (NotKnown_l, Ethernet, TokenRing);/, */

I/ '* The specification of the hardware link

enum hwnode g (Processor, CPUhw, Memory-hw, JOchannel, Other);

/* The genetic type of the hardware node */

enum hw-node-spec {NotKnownn, Sun, RISC, Sparc};

/* */

/* The specification of the hardware node *
/ * */

class DIShwnode {

/* A hardware node graph is a directed graph: each node denotes*/
/* an actual hardware component in computer architecture as */
/* stated and link represents the physical communication line */

/* or bus between hardware components. Each hardware node */

/* identifies its type, specification and available resources. */

/* Unlike task graph in software structure, it can be nested */
/* recursively. Super links in this level indicate hardware link*/
/* to hardware node in the different hardware nodes or group*/
/* nodes. */

DISname hwnodename;
DIShwnodeid hwnode-id;

// Identifier and name of hardware

// node
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hwnode__g hwnodegeneric;
hwnode-spec hw-node-specific;

H/ Specific identification of node
// as known hardware component.
// This serves a key to database
H/ containing known hardware
/ information.

DISresource *hwnoderesourceavailable;
H/ Pointer to list of resource are
// provided by this hwnode.
// resourceavailable and
// resourceneed should be merged.

I DIShwlink *hwlink;
// Pointer to list of hardware links3 // to which this node is connected.

DIShwnode *next hwnode;
DIShwnode *previous-hwnode;

// Pointer to next/previous hardware
// node in the current hardware graph.

DIS-hw node *hwnodeinternalnode_list;
DIS-hw-link *hw nodeinternallink-list;

// Pointers to sub-component nodes and
// links with their topology, if this
H/ hardware node is built from many

// sub-components.
DIShw_.group-node *parent hw_g roupnode;

DIShwnode * parenthwnode;
// Pointers to parent hardware group
// node or parent hardware node.

I
I
I
I
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DIS_SDFTemplate *hwnodesdf;
// Pointer to system design factor

// of hardware node.

DIS_user_extensible-ptr *userextensible.var;
// Pointer to the DISuserextensible type

class DIShw_link
DIShwlinkid hwlinkid;

DISname hwlinkname;
// Identifier and name of hardware
/ link.

hw_link_.. hwlink-generickind;

hwlink-spec hwjlink-specific;
H/ Generic type and specification

// of hardware link.

TBD hw_linkdata_rate;

TBD hwlinkdatalatency;

TBD hwjlink.protocol;
// Data rate and latency of hardware
IH link and its protocol

DIShwgroup-node *parent hwgroupnode;

DIShwnode *parent hw_node;
DIS_hw.group-link *parent hwgroup_link;

HI Pointers to
// parent hardware group node or

// parent hardware node, and parent

// hardware group link.

DIShwlink *nexthwlink;

DIShwlink *previous-hw-link;
H/ Pointers to next/previous hardware

// node in current hardware link

DIS_SDFLTemplate *hwlinksdf:
I/ Pointer to system design factor

I/for hardware link
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F /*- */

-* MAPPING ASSIGNMENT

/* The goal of the mapping assignment is to assign each task in the
/* software structure to the specific hardware node in the hardware

S /* structure with some constraints imposed among tasks or tasks and
/* and hardware node. A mapping assignment consists of mapping */
/* constraints and ,ask assignment . There are two types of mapping */

/* constraints: timing constraint and placement constraint. Each mapping */
/* constraint includes a preference value that specifies the importance */

I /* of meeting the mapping constraint; the magnitude of the value */
/* reflects its importance. And a task assignment is result of running */
/* an allocation algorithm on a pair of software structure and hardware
/* structure within a set of timing and placement constraints. Task
/* assignment are stored in DISmapping-resulttype. *1

typedef DIShwnodeid DIShardwid;
nI/Renaming of DIShardware i d type

I to DIShardwid in MAPPING VIEW

n typedef DIS sw taskid DISsoftwid;
/1 Renaming of DIS sw taskid type
/to DIShardwid in MAPPING VIEW

SI class DIShardw-softw-pair

/* a pair of rr.appinp_ bet ,•.. c . LasK in software structure and
/* node in hardware structure. *1

DIShardwid hardwid;

SI// Hardware node identifier

DISsoftwid softw_id;
m // Software task identifier

DISmappingview *parent-mapping view;
H/ pointer to mapping view

DIShardwsoftw-pair *next hirdw-softw-pair;
DIShardwsoftwpair *previous-hardwsoftw-pair;

// Pointers to next/previous

// hardwsoftw-pair
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class DIStimeconstraint; // This is an open declaration for
/H time constraint class to make a
H/ pointer to the dynamic storage
// location in memory.

class DIS-placeconstraint; // This is an open declaration for
// place constraint class to make a

// pointer to the dynamic storage
H/ location in memory.

class DIS_softw id list

/* *

/* List of software task identifiers with timing and placement */
/* constraints to match them to the specific hardware node.
1 *. */

DISsoftwid softwid;
// Software task identifier.

DIStime_constraint *time-constraint;
// The timing constraint

DIS-placeconstraint *placeconstraint;
H/ The placement constraint.

DISsoftw-id-list *nextsoftw_id;
DISsoftw-id-list *previous softw-id;

/H Pointer to next/previous software
// task in list.

1;

class DIShardw idjlist

/* List of hardware node to be matched to software tasks.
/* */

DIShardw id hardwid;
II Hardware node identifier

DIShardwidlist *nexthardwid;
DIShardw-id-list *previoushardwid;

II Pointers to next/previous
II hardware identifier in list.
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enum DIStimeconstraintjkind

/* */

/* The types of timing constraints */
/* ,/

completewithin, // Tasks A, B,....C should complete
// within timevalue

startwithin, // Tasks A, B,...,C should start
// within timevalue

complete-path-within, // Sequence of tasks, A,B,....C
// should complete within timevalue

completestartwithin // For two tasks, A and B, B should
// start within timevalue after

/ the completion of A.
1;

class DIS-mapping.constraint; // This is an open declaration for
// mapping constraint class to make a

/H pointer to the dynamic storage
/H location in memory.

class DIStimeconstraint

/*. *1

/* The timing constraint class. This consists of its constraint */
/* kind, preference value specifying the importance of meeting */
/* the mapping (.onstraint, and list of software tasks in the
/* current timing constraint. This also includes hierarchical
/* relations with mapping constraint. */
/* */

DIStimeconstraint kind timeconstraintkind;
// Type of timing constraint

DIS-preferencerange preferencevalue;
// Preference of timing constraint

DIStime *time-value;
// Time value of constraint

DISsoftw id list *softwidlist;
// Pointer to list of software task
// in current timing constraints
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DISmappingsconstraint *parent-mapping-constraint;
H/ Pointer to parent mapping constraint

I DIStimeconstraint *nexttimeconstraint;
DIStimeconstraint *previous timeconstraint;

HI Pointer to next/previous timing
II constraint.

DISuserextensible-ptr *userextensible-var;
II Pointer to the DIS userextensible typeII;

enum DIS-place constraintikind
/* ,*/

/* The type of the placement constraint. */
/* */

place-together, /I Tasks A,B,.. ,C should be assigned
// to the same hardware

place-separate, // Tasks A,B,.... ,C should be assigned
/ to different hardware

place-at /1 Tasks A,B,.. ,C should be assigned
I to the particular hardwareI);

class DIS.placesconstraint

/* The placement constraint for software tasks to be placed at

/* certain hardware node. This consists types of placement *i
/* constraint, preference value, list of software tasks, and */
/* hardware node identifier. This also includes pointer to parent */

I /* mapping constraint. */
1* *

DISplaceconstraintkind placeconstraint;
DIS-preference-range preferencevalue;
DIShardwid hardwid;I/ For placeat constraint, we need

/ to specify DIS-hardw_id
DISsoftw id list *softw id list;

DISmappingsconstraint *parent-mapping-constrainit;
DIS-placeconstraint *next-placeconstraint;

DIS-placeconstraint *previousplace_constraint;
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DIS_user_extensibleptr *userextensiblevar;
// Pointer to the DISuserextensible type

class DIS-mapping_constraint

/* */

/* The mapping constraint consists of timing and placement
/* constraints, including pointer to parent mapping view. */

/* ,/

DIStimeconstraint *timing-constraint;
DIS.placeconstraint *placementconstraint;
DISmapping view *parent mappingview;

class DISuserextensible {

/* This will be the extensible types or variables defined by
/* user beside the predefined fields in each type, such as
/* software module, software module edge, task node, task
/* edge, hardware node, hardware link, etc. User can define
/* the unique id, name, type, and value of this variable for */
/* his/her own specification on those types. And these will */
/* be linked to define multiple types or variables.
/* *

DISidtype id;
FIELDS name;

/ Identifier and name of this

// user extensible type.

DIS.user extensible-typext-type;
// Type of this user extensible type.

DISuserextensiblevalue value;
// Value of this user extensible type.

DIS-userextensible-ptr nextuserextensible;
// Pointer to the next user extensible type.

D;
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I l THIS IS THE RESULT OF AN ALLOCATION ALGORITHM.

class DIS-mapping-view

/* Mapping view mainly consists of mapping constraint and assign- */

/* ment of hardware task to the hardware nodes. This also includes */
/* allocation tool to be determined in later stage of development, */
/* as well as pointer to the parent implementation view and to

/* sibling mapping views in mapping list. */
/* *1

I DISmapping-viewid mapping-view_id;
DISimplementationview *parent implementationview;
DISallocationtoolid allocationtool_id;
DISmapping.._constraint *constraint;
DIShardwsoftw pair *assignment;
DISmapping view *next mapping_view;

DISmapping view *previous-mapping-view;

DIS-implementation-model ( { I

I
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with Textio;
use Textio;

package DIS_systemdesignfactor is

- DIS DECLARATIONS - SYSTEM DESIGN FACTOR

MAXLENGTH : INTEGER := 100;
- Should be set to the desirable number.

- To be determined and assigned appropriate type.
- This is only the compilation purpose.

subtype TBD is INTEGER;

subtype DISRational is TBD;
subtype DISMorP is TBD;
subtype DISReference is TBD;
subtype DISDefinition is TBD;
subtype DISComments is TBD;
subtype DISSDF is TBD;

subtype DISRanges is TBD;
subtype DISUnits is TBD;
subtype DIS-Qnty is TBD;

subtype DISAggregate is TBD;

subtype DISVariable is TBD;
subtype DISCAggregate is TBD;
subtype DISCType is TBD;
subtype DISCView is TBD;
subtype DISCDFactor is TBD;
subtype DISCComponent is TBD;
subtype DISDOF is TBD;
subtype DISReliabilityScale is TBD;

subtype DISPerformanceScale is TBD;
subtype DISSecurityScale is TBD;

subtype DISHumanFactorScale is TBD;
subtype FIELDS is string( I..MAXLENGTH);
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SYSTEM DEIGN FACTOR TEMPLATE

--/* This System Design Factor(SDF) is to optimize the design */
--/* to meet the requiremments and desired measure of */
--/* effectiveness. The design goals and criteria in this SDF */
--/* are specified by the system designers and analysists to */
--/* qualify the various aspects of the design and to perform */
--/* the trade-offs among different design goals. Respect to */

-/* the type of the system, it describes the properties, */
--/* attributes and characteristics of the system. Each SDF */
--/* must have its own merit to gauge every detail of the

-- /* system. This merit describes the weakness and strengths */
--/* of a specific area in the design. In turn, the */
--/* correlation of the SDF characterizes the completeness and
--/* robustness.

type DIS_SDFTemplate;
type DISSDFTemplate-ptr is access DIS_SDFTemplate;

- This is an open declaration for System Design Factor
- Template type to make a pointer to the dynamic
- storage location in memory.

type DISAttribute;
type DISAttribute.ptr is access DISAttribute;

-- This is an open declaration for System Design Factor
- Attribute type to make a pointer to the dynamic
- storage location in memory.

type DISQuantification;
type DISQuantification-ptr is access DISQuantification;

- This is an open declaration for System Design Factor
- Quantification type to make a pointer to the dynamic

- storage location in memory.

type DISConsistency;
type DISConsistency-ptr is access DISConsistency;

- This is an open declaration for System Design Factor

- Consistency type to make a pointer to the dynamic
- storage location in memory.

type DISQualityReq;
type DISQualityReq-ptr is access DISQualityReq;
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I - This is an open declaration for System Design Factor
- QualityReq type to make a pointer to the dynamic
- storage location in memory.

type DIS_SDFTemplate is
3 record

Name(MAXLENGTH) FIELDS;
Attributes . DISAttribute.ptr;

Rational . DISRational;
Method_Or_Principle DISMorP;
Quantification . DIS_Quantify-ptr;

Consistency . DISConsistencyptr;
QualityRequirements DISQualityReq-ptr;3ReferenceList DISReference;
Definitions . DISDefinition;

Annotations . DISComments;

NextTemplate • DISSDFTemplate-ptr;
PreviousTemplate DISSDFTemplatepptr;

3 end record;

type DISProperties;
3 type DISProperuies-ptr is access DISProperties;

- This is an open declaration for property type of

- SDF attribute to make a pointer to the dynamic
- storage location in memory.

type DIS_RelationShip is (Functional, Logical);
-This is a relationship type for SDF attribute.

type DISAttributes is
record
RelationShip . DISRelationShip;

Properties • DISProperties-ptr;

NextAttribute DISAttribute-ptr;
end record;

type DISProperties is
record
type . DISSDF;

Ranges . DISRanges;

Units . DISUnits;

end record;

type DISFormula;

type DISFormula-ptr is access DISFormula;
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- This is an open declaration for formula type of
- SDF qualify to make a pointer to the dynamic
- storage location in memory.

type DISQuantify is
record
type DISQnty;
Formula DISFormula-ptr;

end record;

type DISFormula is
record
Aggregates DISAggregate;

VariableList DISVariable;
NextFormula DISFormula-ptr;
PreviousFormula DISFormula-ptr;

end record;

type DISConsistency is
record

Aggregates DIS CAggregate;

ByType DIS-CType;
ByView DISCView;
ByDesignFactor DISCDFactor;
ByThisComponent DISCComponent;

end record;

type DISUsability;
type DISUsabilityptr is access DISUsability;

SThis is an open declaration for usability type of
SSDF quality requirement to make a pointer to the dynamic
- storage location in memory.

type DISQualityReq is
record
DegreeOfFunctionality DISDOF;
Usability DISUsability-ptr;

end record;
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type DISUsability is
record
Reliability DISReliabilityScale;

Performance DISPerforrnanceScale;

Security DlSSecurityScale;

HumanFactors DIS-HumanFactorSC ale;

end record;
end DIS-system-designfactor;
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#include <stdio.h>
#include <string,.h>

H/ DIS DECLARATIONS - SYSTEM DESIGN FACTOR

H/ Should be set to the desired no.
int MAXLENGTH = 100;

HI To be determined and assigned appropriate type.

HIb Tis is only the compilation purpose.

typedef int TBD;
typedef TBD DIS-Rational;
typedef TBD DIS-.MorP;
typedef TBD DISReference;
typedef TBD DISDefinition;
typedef TBD DISComments;
typedef TBD DIS...SDF;
typedef 1IBD DISRanges;
typedef TBD DISUnits;
typedef TBD DIS...Qnty;
typedef TBD DIS-.AC-gregate;
typedef TBD DIS-Yariable;
typedef TBD DIS...Ag gregcate;

typedef TBD DIS-.CType;
typedef TBD DIS-CView;
typedef TBD DISCDFactor;
typedef TBD DIS-CComponent;
typedef TBD DIS-DOF;
typedef TBD DISReliabilityScale;
typedef TBD DISPerformanceScale;
typedef TBD DIS-SecurityScale;
typedef TBD DISHumanFactorScale;

IIString, class for names of the structures

class String (public: String() {) 1constructor
private: int len; char *str;
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I /,*/

/* SYSTEM DEIGN FACTOR TEMPLATE

/* This System Design Factor(SDF) is to optimize the design */
/* to meet the requiremments and desired measure of */
/* effectiveness. The design goals and criteria in this SDF */
/* are specified by the system designers and analysists to */

I /* qualify the various aspects of the design and to perform
/* the trade-offs among different design goals. Respect to */
/* the type of the system, it describes the properties, */
/* attributes and characteristics of the system. Each SDF
/* must have its own merit to gauge every detail of the

I /* system. This merit describes the weakness and strengths */
/* of a specific area in the design. In turn, the
/* correlation of the SDF characterizes the completeness and */

I /* robustness.

I class DISAttribute;
-/ This is an open declaration for System Design Factor
-/ Attribute type to make a pointer to the dynamic

__ storage location in memory.

class DISQuantify;
/1 This is an open declaration for System Design Factor
// Quantification type to make a pointer to the dynamic

* // storage location in memory.

class DIS_Consistency;
S// This is an open declaration for System Design Factor

/H Consistency type to make a pointer to the dynamic
// storage location in memory.

class DISQualityReq;
// This is an open declaration for System Design Factor
/ QualityReq type to make a pointer to the dynamic
// storage location in memory.

class DISSDFTemplate {
String Name(MAXLENGTH);
DISAttribute *Attributes;
DISRational Rational;
DISMorP MethodOrPrinciple:
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DISQuantify *Quantification;
DISConsistency *Consistency;
DISQualityReq *QualityRequirements;
DISReference ReferenceList;
DISDefinition Definitions;
DISComments Annotations;
DISSDFLTemplate *NextTemplate;

1;

class DISProperties;
// This is an open declaration for pr')perty type of
/H SDF attribute to make a pointer to the dynamic
// storage location in memory.

enum DISRelationShip {Functional, Logical);
j // This is a relationship type for SDF attribute.

class DISAttributes {J DISRelationShip RelationShip;
DISProperties *Properties;
DISAttribute *NextAttribute;

class DISProperties
DIS_SDF type;
DISRanges Ranges;
DISUnits Units;

class DISFormula;
// This is an open declaration for formula type of
// SDF qualify to make a pointer to the dynamic
// storage location in memory.

class DISQuantify I
DISQnty type;
DISFormula *Formula;
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I class DIS-Formula
DIS_ Aggregate Aggregates;
DISVariable VariableList;

DISFormula *NextFormula;

class DISConsistency{
DISCAgg(regate Aggregates;I IM_ 11 M
DISCType ByType;
DISCView By View;
DISCDFactor ByDesignFactor;

DISCComponent BymhisComponent;

class DIS_ýUsability
//IThis is an open declaration for usability type ofI IH SDF quality requirement to make a pointer to the dynamic
HI storage location in memory.

I class DIS-QualityReq I{
DISDOF Degree_OfFunctionality;1DISUsability Usability;

I class DISUsability {
DISReliabilityScale Reliability;
DISPertormanceScale Performance;
DISSecurityScale Security;
DISHumanFactorScale HumanFactors;

IF-;
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Appendix G

This Appendix contains the following Ada packages:

1. DIS-twk-mapper

2. DIS-twkjispec

3. WriteDIS-file

4. DIS-resource-actions

5. DIS-timini!-constraint-actions

6. DIS-placement-constraint-actions

7. DIS_sdf~actions

8. DIS~resource...support

9. DIS-..placement constraint...support

10. DIS-timning-constraint..support

11. DIS_sdf~template~support

12. DIS-files

13. DIS-tae...patch

14. DIS-twk-etd

15. DIS-twk-intf

16. DIS-twk-constraint



IGi. DIS....wk...mapper

with text -io; use textjio;
-with DIS-twkIntf; use DIS-twk_Intf;Iwith DIS-imp...model; use DIS~imp..model;

package DIS-twk_mapper is

I MAXNOEDGES INTEGER :=200;
DISSWRoot DIS-sw-structure diagram-pa;I DIS_-SW_-SDiagram EMS-sw-structure-diagram-ptr;
DISSWModules DIS-sw-module~ptr;
DIS_R"tr EMS-sw-structure-dia-ram-pir;

Itype EdgeArray is array( 1.. MAXN&-EDGES) of DIS-twk-flows;

procedure MapSWSDiagramn;I procedure MapSWModules;
procedure LinkSubModules;I procedure MapModuleEdges;
procedure LinkTasks;
procedure LinkTaskEdges;

I procedure LinkModuleEdges(PSWPtr in DIS-sw-structure_diagram~pt;
NPtr in out DIS-sw-module-ptr;
Dfdld in INTEGER;3Nedges in EdgeArray);

procedure GetModuleEdges(Dfdld in INTEGER;
Nid in INTEGER;

Nedges in out Edg-eArray);

E procedure TwkGetParent(Index in INTEGER;
Dfdlndex, Nid in out INTEGER);

I procedure AddToTask(MdlPtr in out DIS-sw-module_ptx);

procedure MapTaskEdges(EArray in EdgeArray;
PPtr in out DISsw-module-par);

procedure MapEntrySEdges(EntrySEdges in EdgeArray;
PPtr in out EMS-sw-module-par);

procedure MapExitSEdges(ExitSEdges in EdgeArray;IPPtr in out EMS-sw-module-par);

procedure GetS WDMPtr(Dfdld in INTEGER;

IRetMPtr out DIS-sw-module-ptr);
procedure GetS WDPtr(Dfdld in INTEGER;IRetSDPtr out DIS sw structure diagram-pt);
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procedure GetMEPtr(NId in INTEGER;
Dfdld in INTEGER;
RetMEPtr out DIS-sw-module-ptr);

procedure GetParentNode(p..nid, dfd-id in INTEGER;IRetPNPtr out DIS-sw-module-ptr);

procedure GetNodePtr(Eld in INTEGER;
NPtr in DIS-sw-module-ptx;
RetNPtr out DIS-sw-task-node-ptr);

J function EntrySuperEdoe(TWKEd-es in DIStwfow.pr

DfdPtr in DIS-sw-module-ptr)
return BOOLEAN;I function ExitSuperEdge(TWKEdges in DIS twk~fOpr

DfdPtr in DIS-sw-module~ptr)I return BOOLEAN;

function TaskEdges(TWKEdge in DIS-twk-flow..ptr;IPNPtr in DISSW-module-ptr)
return BOOLEAN;

Iend DIS-twk...mapper;
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G2. DIS-twkjispec

with io~exceptions; use io-exceptions;
with Twk_ada dba; use Twk_ada_dba;
with Math; use Math;
with DIS_twksconst; use DIS-twk -const;
with DIS-twk -intf, use DIS-twk-intf;
with Textjio; use text~o;

package DIS-twk ispec is

Status Twk-statusjt
Pi twk_object-ptr...t (Twk-process-indexjtype);

- * process index ptr for the model *

DDi twk-objecLptrt(twk..sldindex...tYpe);
- /* dd index ptr for the model *

procedure Initialize (Path String);

functin Reacprocessjindex(modeflnameStng
return Twk...process,_ndex..Lptr;

function Read_latest dfd(model~name, Dfd-name :String)

return Twk-dfcLj-ptr;

procedure Get-bubbles-in-one-dfd(Dfd :in Twk_dfd_t_ptr;
bubble count :in out Integer);

procedure Get_bubbles-in-aflldfds(model_name :in STRING;

Pi :Twkprocessjindexjtptr);

procedure Get_flow_in_one_dfd(Dfd :in Twk_dfcLt~ptr;
data -flow__count :in out Integer,
dfIndex :in out Integer);

procedure Get-flow-in-all-dfd(modeL-name :in STRING;
Pi :in Twk...process-index-t-ptr);

procedure get -twk_nodes(model_name :in String;
config-name :in String);

procedure get_twk_flows(model_name :in String;

config-name :in String);

procedure clean-name(instr :in out string);

Exit-failure :exception;

end DIS_twkjispec;
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G3. WriteDIS-rle

with text_io; use text-io;,
with DIS-files; use DIS -files;
with DIS-imp-model; use DIS-imp-model;
with DIS-twksconst; use DIS-twk_const;

package writeDIS files is

procedure write_DIS~resource_file
(resource : in out DIS-resource ptr);

procedure writeDIS-data-attribute_file
(data -attribute : in out DIS-data-attribute-ptr);

procedure writeDIS-sw-task-edoc-file
(sw task .. edge : in out DIS_sw_task edge~ptr);

procedure writeDIS-sw-task-node-file
(swjtask_node : in out DIS_sw-task-node~ptr);

procedure writeDIS-sw module edge_file
(sw-Module~edge : in out DISsw-module~edge~ptr);

procedure writeDIS-sw-module-file
(swjnodule : in out DIS-sw_module_ptr);

procedure writeDIS-sw-structure-dia~yraxn-file
(DIS .SWRoot: in out DIS sw structure diacram-.ptr);

procedure write_-DIS -hw -link -file

(hwjlink : in out DIS-hw-link-ptr);
procedure write_DIS-hw-node-file

(hw-node : in out DIS-hw-node-ptr);

procedure write_DIS_ýhw_2roup-link-file

(hw..group-link : in out Ihwgopin-t;

procedure writeDIS-hw .group_node-file
(hw -roup-node : in out JINS-hw-group-nodept)

procedure writeDIS-bw-structure-dia Hm~ie
(hw-.struc..diag : in out DIS-hw-structure-diagram-ptr);

procedure set_DIS_file..pointers;

procedure closeDIS-files;

end writeDlSjfiles;
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G4. DIS_resource-actions

with text-io; use textio;
with DIS-files; use DISjfiles;
with Unix; use Unix;
with DIS-imp...model; use DlS-imp-model;

package DIS-resource-actions is

MAXRECORDLENGTH INTEGER :=1635;
Resource DIS-resource-ptr;
FoundFlag, Boolean;

procedure writeRES-file(NId in STRING);
procedure readRES~file(Njld in STRING);
procedure read-writeRES-files(task~id in STRING);

end DIS-resource-actions;
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G5. DIS-timing...constraint-actions

with text-io; use text_io;
with DIS-files; use DIS-files;
with unix; use unix;
with DIS-imp..model; use DIS-imp-model;

package DIS...timin-gsonstraint-actions is

Time_Constraint DIS-time-constraint-ptr;
FoundFlagy BOOLEAN;

procedure writeTC-.file(Njld in STRING);
procedure readTC-file (Nild in STRING);

end DIS timing constraint-actions;
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G6. DISý-placement-constraint-actions

with text_io;' use text-io;
with DIS-files; use DISjfiles;
with unix; use unix;
with DIS-imp-model; use DIS-imp-model;

package DIS-placement constraint-actions is

PlaceConstraint DIS-place-constraint-ptr;
FoundFlag BOOLEAN;

procedure writePC~jile(Njld in STRING);
procedure read_-PC-file (Nild in STRING);

end DlS-placement constraint_actions;
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IG7. DIS-sdf~actions

I with text~io;, use text-o;
with DIS-files; use DIS-files;
with DiS-twk-const; use DIS-twk-const;I with unix; use unix;

package DIS sdf~actions is

IMAXRECORDLENGTH INTEGER :=1268;

type DIS..SDF -Template is
record

Node id INTEGER;
Factor INTEGER;IsUBfACTor INTEGER;
Name STRING(1..80);
Type...T STRING(1..20);

Range_-T STRIhJG(..20);
Units STRIiNG(1L20);
Priority STRING(1..20);
Accuracy STRING(1..20);
MethPrin STRLNG1.. 100);
Defn STRING(1..100);
Rational STRLNG(1..50);
Relationship STRING(1..50);IQuantTypelI STRINGOl.. 10);
QuantValuelI STRING(1.. 10);
QuantFormulal STRING(1..50);IQuantType2 STRING(1.. 10);
QuantValue2 :STRING(1..10);
QuantFormula2 :STRING(1..50);

QuantType3 :STRING(1.. 10);
QuantValue3 :STRLNG(1..10);
QuantFormula3 :STRING(1..50);
QuantType4 :STRING(.1.0);
QuantValue4 :STRING(1.. 10);
QuantFormula4 :STRING(1..50);
QuantType5 :STRING(1.. 10);
QuantValue5 :STRING(1..10);IQuantFormula5 :STRING(L..50);
ConTypel :STRING(1.. 15);
Con-valulI STRING(1.. 10);ICon-form 1 STRING(1..50);
ConType2 :STRINGOl.. 15);
Con-valu2 :STRLINGO1.. 10);
Con-form2 :STRING(1..50),
Con...Type3 :STRING(1..15),
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Con-valu3 STRING1.. 10);
Con-form3 STRING(1..50);
ConType4 STRING(1.. 15);
Con-valu4 STRING(L.10);
Con-form4 STRING(L..50);
ConType5 STRING(1.. 15);
Con-valu5 STRING(1..10);
Con-formS STRING(1..50);
Annotation STRING(1..50);

end record;

OKButton BOOLEAN FALSE;
NodeNameI INTEGER 10;

DISSD)FTemplate DISSDF-Tem plate;

FoundFlag BOOLEAN;

procedure ReadSDFJFile(NodeNo in STRING;
Fid in INTEGER;

ISFid in INTEGER);

procedure Write_SDF...File(Node_ýNo in STRING;
Fid in INTEGER;I _SFid in INTEGER);

end DIS sdf -actions;
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G8. DIS~..esource support

with tae; use tae;
with XWindows;
with textjio;
with DIS_reource_actions; use DIS-resource-actions;

with DIS -imp-model; use DlS-imp-model;

with DIS-.files; use DISjfiles;

with DIS-twk -const; use DIS-twk-const;

with COMMANDLINE; use COMMANDLINE;

package DlSjresource-support is

package taefloat -io is new text-io.float-io (taefloat);

procedure initializePanels (file : in string); - NOTE: params changed

-BEGIN EVENTHANDLERs
proedue ISESESCANEL(info :in tae_wpt~eventscontexpt ');

procedure DISRESRESCACLOEL(no :i tapee otxpr)

procedure DISRESRESCOK E (info :in tae_wpLeventscontext~ptr);

procedure DISRESRESPRK (info :in tae-wptevent-contextptr);,

procedure DISRESRESNEXT (info :in tae-wpt~event -contexLptr);

procedure DISRESRESNAEX (info :in tae_wpt~eventsContext-ptr);

procedure DISRES_ýRESUNITTYE (info in tae-wpt.eventscontext-ptr);

procedure DIS_RES_ýRES_ýUNITAMNT (info :in tae-WpLeventscontexLptr);

procedure DIS_RES_RES_UTYPE MN (info :in tae -wptevent -contexLptr);

- END EVENTHANDLERs

end DIS-resource..support;
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G9. DIS...placement constraint-Support

with tae; use tae;
with XWindows;
with textjo0;
with DIS-imp...model; use DISjimp...model;
with DlS-placement-constraint-actions; use DIS-placement-constraint-actions;
with COMMAND_LINE; use COMMAND_-LINE;
with DIS_files; use DIS-files;
with DIS-twk-const; USE dis-twk-const;

package DIS..placement constraint-support is

package taefloat-io is new text-io.floa,,-o (taefloat);Iprocedure initializePanels (file :in string); -NOTE: paramns changed

-BEGIN EVENT_-HANDLERS
procedure DIS_PC_PC_HW (info :in ae-wpt.event-contextrptr);

prcdr __-P-CK-N (inf in ta-p~vn_cotx_ p

procedure DISPCPCOKi (info :in tae...wpt.event context-ptr);

procedure DISPCPCCANCEL (info :in tae -wpt.event contextrptr);,
procedure DISPC_PCTASK_LIST (info :in tae-wpt.event context-ptr);
procedure DISPCPCPREFVAL (info :in tae~wpt.event -context-ptr);
procedure DISPCPCHELP (info :in tae-wpt.event context-ptr);

-END EVENTHANDLERs

Iend DIS-placement constraint-support;
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G10. DIS-tmiingsconstraint~support

with tae, use tae;
with XWindows;
with text-io;
with DIS-iinp-.model; use DISjimp~modeI;
with TC_actions; use TC-actions;
with DIS-files; use DIS-ijies;
with DIS-twk-const; use DIS -twk -const;
with COMMANDLINE; use COMMAND-LINE;

package DlS timing constraint support is

package taefloat io is new textjio.floatio (taefloat);
procedure initializePanels (file :in string); - NOTE: params changed

- BEGIN EVENTHANDLERs
procedure DISTCTCOK (info :in tae_wpt.event -context-ptr);
procedure DISTCTCCANCEL (info :in tae_wpt.event context..ptr);
procedure DISTCTCPREFVAL (info :in tae-wpt.eventscontext-ptr);
procedure DISTCTCTMTYPE (info :in tae-wpt.event-sontext-ptr);
procedure DIS_-TC_TC_TM_UNITAMNT(info :in tae_wpt.event context-ptr);
procedure DISTC_-TC_-TASK_-LIST (info : in tae-wpt.event-context~ptr);
procedure DIS_TCTCKIND (info :in tac-wpt.event context-.ptr);
procedure DISTCTCCLOSE (info : in tae-wpt.event-sontext-ptr);

- END EVENT _HANDLERs

end DiS-timing-constraint...support;
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IG11. DIS_sdf template-..supportIwith tae; use tae;-
with XWindows;
with textjo0;
with DIS -files; use DIS_files;
with DIS-tae...patch; use DIS-tae...patch;
with DIS-sdf~actions; use DIS_sdf-actions;
with COMMANDLINE; use COMMANDLINE;
with DIS_twk-const; use DIS-twk-const;

package DIS-sdf...temnplate...support is

package taefloat io is new text io.floatjio (taefloat);
procedure initializePanels (file in string); - NOTE: paramns changed

-BEGIN EVENTHANDLERs
procedure sdf jp..sdfpfm (info :in tae-wpt.event context_ptr);
procedure sdfjp..sdfjtm (info in tae-wpt.event context-ptr);
procedure sdftp-sdfdep (info :in tae_wpt.event context~ptr);
procedure sdftp-sdf hmw (info :in tae~wpt.event context~ptr);
procedure sdf tp-.sdf..phq (info :in tae-WpLevent context_ptr);
procedure sdf tp..sdfisec (info :in tae~wpt.event context-ptr);
procedure sdf tp..sdfjrq (info : in tae-wpt.event context-ptr);
procedure sdfjtp..sdfjcy (info : in tae-wpt.event -context~ptr);
procedure sdf jp..sd~frq (info : in tae_wpt.event context-ptr);
procedure sdf p-sdLprq (info : in tae-Wpt~event context-ptr);
procedure sdfjp...sdljfnc (info : in tae-wpt.event context-ptr);
procedure sdf - ptp-ok (info : in tac-wpt.event context-ptr);
procedure sdfjpjtp..cl (info : in tae_wpt.event context-ptr);
procedure sdfjtpjtp..hp (info : in tae-wpt.event context-ptr);
procedure sdf pf..pLirst (info : in tae_wpt.event context-ptr);
procedure sdf p-pf-cpy (info : in tae_wpt.event context-ptr);,
procedure sdf .pLpLspd (info : in mae-wpt.event context-ptr);
procedure sdf .pf..pfjpt (info : in mae_wpt.event context-ptr);
procedure sdf pLpfjcy (info : in mae-wpt.event context-ptr);
procedure sdf~pf...pfjbc (info : in mae_ýwpt.event-context-ptr);
procedure sdf .. ~f....gdcg (info : in tae...pvn cotetptr);

procedur sd -pf.ppy (inf :nm_wpt.event contextpt)
procedure sdf~pfpf....o (info : in mae-wpt.event context-ptr);
procedure sdf pfýpfcl (info : in tae_wpt.event -context-ptr);
procedure sdfjpLpf-hp (info : in mae-wpt.event context-ptr);
procedure sdf-rtfi~hns (info : in tae-wpt.event context-ptr);
procedure sdf-rt-rt-hdl (info : in mae-wpt.event context-ptr);
procedure sdf-rt-ii-sdl (info : in tae-wpt.event-context-ptr);
procedure sdf_ii_rt-tdt (info : in ae-wpt.event -context-ptr);,
procedure sdf-rt-rt-mdl (info : in mae_wpt.event context-ptr);
procedure sdf_ii_rt-tns (info : in mae-wpt.event context-ptr);

G- 13



prcdrId tr-t if i a~p~vn-otx-t)
procedure sdLrt~rptyg (info in tae_wpt.eventscontext-ptr);
procedure sdf-rtrt-gdt (info in tae_wpt.event -context-ptr);
procedure sdf-rt-ri-ok (info in tae_wpt.event context-ptr);
procedure sdf-iirt-rcih (info in tae_wpt.event context-ptr);
procedure sdf~pr-pr-m (info in tae_wpt.event context_ptr);
procedure sdf..pr...pr -mpn (info in tae_wpt.event context-ptr);
procedure sdLpr-pr....un (info in tae-wpt.event context-ptr);
procedure sdf...pr.pr...pty (info in tae_wpt.event context-ptr);
procedure sdf pr...prjrcpo (info in tae-wpt.event context-ptr);
procedure sdf pr-prjrc (info in tae-wpt.event-context-ptr);
procedure sdfpr-prmsp (info in tae-wpt.event context-p~r);
procedure sdf-pr..prokl (info in tae_wpt.event context-p~r);
procedure sdf pr...pr...c (info in tae_wpt.event context-ptr);
procedure sdf pr...p-rt.h (info in tae-wpt.event context-ptr);
procedure sdf-dp-.dp....ry (info in tae_wpt.event -context_ptr);
procedure sdf-dpjpacyn (info in tae-wpt.event context-ptr);
procedure sdfdp-dpjgtn (info in tae-wpt.event-context_ptr);
procedure sdfdp-dprcygd (info in tae_wpt.event context-ptr);
procedure sdLdp...dp....ry (info in tae_wpt.event context_ptr);
procedure sdL~dp...dpaty (info in tae-wpt.event context-ptr);
procedure sdf dp-dpqty (info in tae_wpt~event-context-ptr);
procedure sdfdp...dp...o (info in tae-wpt.event context-ptr);
procedure sdf-dp-dpcl (info in tae-Wpt.event context-ptr);
procedure sdfdp..dphpl (info in tae wpt.event context pr)
procedure sdfStSt-cty (info in wae-wpt.event context-ptr);
procedure sdf...st..stypt (info in tae-.wpt.event context-ptr),
procedure sdf-st-st-ptm (info in tae-wpt.event context_ptr);
procedure sdf-st-st-ety (info in wae-wpt.event context-ptr);
procedure sdf-st-st-irq (info in tae-wpt.event context-p~r);
procedure sdf st_st-ok (info in wae-wpt.event context-ptr);
procedure sdf-st-st-ci (info in tae-wpt.event context-ptr);
procedure sdf-stpstmhp- (info in tae-wpt.event context-ptr);
procedure sdf jmp-tmp-o.c (info in tae wpt.event context pr)
procedure sdfjtmp-mpoh (info in tae-wpt.event context-ptr):
procedure sdf -mp-tmp-md. (info in tae-wpt~event context_ptr):
procedure sdfjmp-tmpmd (info in tae-wpt.event context-ptr);
procedure sdfjtmp-mp....n (info in tae-wpt.event context_ptr);
procedure sdfjtmp-jmpjy (info in tae-wpt.event context-p~r);,
procedure sdfjtmp-tmprg (info in tae-wpt.event context-pir):

procedure sdfjtmp-trnp-rl (info in wae-wpt.event context-ptr);
procedure sdfjmrp-tmprt. (info in wae-wpt.event context pr)
procedure sdfjtmp-mp-at (info in tae-wpi.event context_ptr);
procedure sdfjtmp-tmp~pr (info in wae-wpt.event context-ptr);
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prcdr dIm~m~c(no i a~p~vn-otx-t)
procedure sdfImp-tmpac (info in tae_wpt.event-context~ptr);

procedure sdfjtmp-mpqt (info in tae-wpt~event-Context-ptr);
procedure sdfjtmpjnip-v (info in mae-wpt.event-context-ptr);
procedure sdfjtmp-tmp...l (info in tae_wpt.event-context-ptr);
procedure sdf trpjmpjnipj (info in tae_wpt.event-context-ptr);
procedure sdfjmp...tmpsro (info in mae_wpt~event-context-ptr);
procedure sdf - mp-rnp-vo (info in tae_wpt~event-context-ptr);
procedure sdftmpm..oam2 (info in tae_wpt~event-context-ptr);
procedure sdfjtmp-NoName23 (info in mae_wpt.event-context-ptr);
procedure sdf -tmp-t.N~m e24t (info in mae_wpt~event-context-ptr);
procedure sdfjmp..jmpstl (info in mae_wpt~event context-pw);
procedure sdf - mp-tmpdf2 (info in mae_wpt.event -context~ptr);
procedure sdfjmp-tmp-f2 (info in mae-wpt~event-context-ptr);
procedure sdf -tmp-tmp-f (info in mae_wpt.event context-ptr);
procedure sdf..tmpjmrpj45 (info in tae_wpt~event-context-ptr);
procedure sdLtmpj-nip-y (info in mae_wpt~eventscontext-.ptr);
procedure sdfjmp-..tmnp..v2 (info in mae-wpt~event-context-ptr);
procedure sdfjtmp...tmp...y (info in mae-wpt.event-sontext~ptr);
procedure sdIL-tmpjtmp-v4 (info in mae_wpt~event -context-ptr);
procedure sdfjtmpjtmp.... (info in mae_wpt.eventcontext-ptr);
procedure sdf -mp-tmp..t2 (info in mae_wpt.eventscontext..ptr);
procedure sdf..tmp..jmp-t (info in mae_wpt.event-context-ptr);
procedure sdfjtmp-nipj45 (info in tae..wpt.event-context-ptr);
procedure sdfijmp-tmp-c5 (info in mae_wpt.event -context-ptr);
procedure sdfjtmp-mp..c 1 (info in mae-wpt.eventscontext-ptr);
procedure sdftmp~tmps23 (info in me.-wpt~event - ontext-ptr);
procedure sdf-tmp~jmps 3 (info in mae.wpt.event-context-ptr);
procedure sdfjtmp-tmp-c4 (info in mae..wpt.event-context-ptr);
procedure sdfjmp..tmps5v (info in mae-wpt.event-context-ptr);
procedure sdfjirp-tmp-cvl (info in mae_wpt.event context-ptr);
procedure sdfjmrp-mp--cv (info in mae-wpt.event-context-ptr);
procedure sdf - mp-tnp-cv3 (info in mae_wpt~eventscontext-ptr);
procedure sdfjmptmp-cv4 (info in ae-wpt.event-context-ptr);,
procedure sdf-tmp...tmp-cv5 (info in tae-wpt.eventscontext-ptr);
procedure sdfjtmp-mpsct2 (info in mae-wpt.event-context-ptr);
procedure sdfjtmp-mp-ct3 (info in mae-wpt.eventscontext~ptr);
procedure sdf-tp-mp-ct4 (info in mae-wpt.event context-ptr);
procedure sdtmp-Q.Tmp-ct5o (info in tae wt.event context ptr);
procedure tmp..QTp-No.qteok (info in mae_wnr.event-context-ptr);.

procedure tmp-QTp-qtp...rd (info in tae~wpt.even tcon text-ptr);
procedure tmpCTp.CTp__,ok (info in ae-wpt~eventscontext~ptr);
procedure tmp-CTp...CTp-cI (info in ae~wpt. even t..con tex t-ptr);
procedure tmp-CTpCTpjtp (info in ae~wpt.event-cornext-pr);

-END EVENTHANDLERs
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G12. DIS-files

with text_io; use text-io;

package DIS-files is

subtype FNamejType is STR[NGO-..lO);
Model-.Name FName Type;
ModelNLength NATURALý ;

TargeL-Dir FNameType;
Target.DLength NATURAL;
Confi '_-FName STRING(1.. 128);
Configj- Length INTEGER;
File..NLength INTEGER;
Temp...FName FName-Type;,
Temp-SDF.FName constant STRING "DISTempSDFile';
DISSDFFNamne constant STRING "_sdf";

function (letFileName(Instr in STRING) return STRING;

function Open-File(FileName: in STRING;
FMode :in text-io.file-mode)
return text_io.file_type;

end DIS-files;
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G13. DIS-tae..patch

with tae; use tae;
with DIS -actions; use DIS-actions;
with text-io; use text-io'

package DISjtae-.patch is

procedure Read Write (PnlPtr in out tac-wpt.event context..ptr);
procedure InitPnl (PnlPtr in out tae-wpt.event context-ptr);
procedure DepressBtn (PnlPtr in tae-wpLevent-context-ptr;

Itemld in string);

end DIS-tae-patch;
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G14. DIS-twk-etd

with text-1o; use text-jo;
with COMMANDLINE; use COMMANDLINE;
with DIS_twk-const; use DIS_twk-const;

with DIS-twkjispec; use DlSjtwkjispec;
with DIS-twk..mapper; use DISjtwk~mapper;
with writeEDA-files; use writeEDA-files

package DIS-twk-etd is
begin

model-name(l..argv(1).s'last) argv(1).S;
model-nlength :=argv(1).s'last;

target...dir( 1.. 17) :=". ./exportjimportP';
targetLDlength 17;
t_length 17;

config~name (1..argv(2).s/last) argv (2) .s;
c_last argv (2).s'last;

get_twk_nodes(model -name, config...narne);
get twk_flows(model name, config name);

MapS WSDiagram;
MAPS WModules'
LinkSubModules;
MapModuleEdges;
LinkTasks;
LinkTaskEdges;

get EDA-file...pointers;
writeEDAsw-structure-diagramjfile (DIS_SW_Root);
closeEDA-files;

end DIS-twk..etd;
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G15. DIS_twk-intf

package DISjtwk-jntf is

type DIS-twk-node;
type DIS_twk-node-ptr is access DIS-twk-node;
type DIS-twk-node is

record
node-id INTEGER; - Instance #

node-name STRING(1.. 100); - Text bound to the node.
node-no INTEGER; - Holds good only for bubbles (not stores).
node-type INTEGER; - 1-process, 2-store, 3-others.
next-node DIS-twk-node-ptr;

end record,

type DIS-twk -flows;
type DIS-twk -flow-ptr is access DIS-twk-flows;
type DIS-twk-flows is

record
flow-id INTEGER; - Instance #

flow-name STRING(1.. 100); - Text bound to the flow.
flow-type INTEGER; - 1 - data, 2 - Control.
flow-start INTEGER; - Instance # of the flow st pt.
flow-start~obj INTEGER; - 1-process, 2-store, 3-others.
flow-end INTEGER; - Instance # of the flow end pt.
flow...end...obj INTEGER; - 1-process, 2-store, 3-others.
next-flow DIS-twk_flow_ptr;

end record;

type twk-node-type is anray(1INTEGER range <>) of DIS_twk-node~ptr;
type twk-flow-type is array(INTEGER range <>) of DIS_twk-flow~ptr;

twk extract variables

type DIS-twk-dfd-nodes is array(INTEGER range <>) of DISjtwk-node~ptr;
type DiS-twk dfd edges is array(INTEGER range <>) of DIS twk flow~ptr;

DISMAXLAYERS INTEGER 50;

DISNAMELENGTH INTEGER 100;
DIS-twkCLayers INTEGER 0;
DIS_twk_CELayers INTEGER 0;
DIS-twkNLayers INTEGER -1;

twk-nodes DIS-twk-node_ptr;
twk...edges DIS-twk-flow-ptr;
twk-rootnodes DISjtwk-node-ptr;
DIS-twkjlayers-nd DIS_twk-dfd-nodes(0..DIS_MAXLAYERS);
DlS-twkjlayers-ed DIS-twk-dfd-edges(0..DIS_MAXLAYERS);
DIS-twkLNames array(0. .DIS_.MAXLAYERS) of

STRING(1..DISNAMELENGTH);
end DIS_twk_intf;
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IG16. DIS-twk-constraint

Ipackage DIS-twk-const is

subtype FNAME_TYPE is STRING(1..100);Imodelname :FNAMETYPE;
target-dir :FNAMETYPE;
model nlength :NATURAL;I Uength :NATURAL;
target - length :NATURAL;
config...name :STRIING1.. 128);I c -last :INTEGER;
c.,default :constant STRING "/home/twk4Ol/cadre/tsa/confio--file";

Bend DIS-twk-const;
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U Appendix H

IThis Appendix contains the following packages:

1. Software-structure-diagram-file

2. Software-module-file

3. Software-module-edge-file

4. Software-task-node-file

5. Software_task~edge~file

6. Data-atrribute-file

7. Hardware-str-ucture-diagram-file

8. Hardware..group...node-file

9. HardwareGYroup link file

*10. Hardware-node-file

11. Hardware-link-file

12. Resource-file

13. Timingsconstraint-fU.,

14. F ýIrement-constraint-file

15. Syst- 'n_,sign-factor. * mplate

16. Syste;, rsign factor attribute

17. System-,.esi-n-factorqun ication



I
I

* SOFTWARE STRUCTURE DIAGRAM FILE *

FILE NAME: software-structurediagram file

/FIELD #/FIELD NAME /DATA TYPE /FIELD SIZE

F1 id integer 10

F2 name char 100

F3 parent-implementationview pointer 16

F4 sw-module-list pointer 16

F5 swmoduleedge-list pointer 16

F6 next sw-diagram pointer 16

F7 previous sw_diagram pointer 16
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I
I
I * SOFTWARE MODULE FILE *

I FILe NAME: softwaremodulefile

I/FIELD #JFIELD NAME /DATA TYPE /FIELD SIZE

I F1 id integer 10

F2 name char 100

F3 parent sw structure pointer 16

I F4 parentmodule pointer 16

F5 nextmodule pointer 16

F6 previous-module pointer 16

I F7 submodulelist pointer 16

F8 moduleedge_list pointer 16

F9 task-nodelist pointer 16

i FlO task-edge-list pointer 16

F11 entry-superedge_list pointer 16

F12 exit-super-edgelist pointer 16

I F13 modulesdf pointer 16
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* SOFTWARE MODULE EDGE FILE *

FILE NAME: softwaremodule edgejfile

/FIELD #/FIELD NAME /DATA TYPE /FIELD SIZE

IFl id integer 10

F2 name char 100

F3 attributes char 100

F4 parentswstructure pointer 16

F5 frommofule pointer 16

F6 tomodule pointer 16

F7 super-edgelist pointer 16

F8 nextmoduleedge pointer 16

F9 previous-moduleedge pointer 16

F1O moduleedge_sdf pointer 16
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I

* SOFTWARE TASK NODE FILE *

FILE NAME: software-tasknodefile

/FIELD #/FIELD NAME /DATA TYPE /FIELD SIZE

Fl. id integeer 10

F2 name char 100

F3 parent-module pointer 16

F4 taskstructure pointer 16

F5 task-description pointer 16

F6 taskedgejlist pointer 16

3 F7 task inputand-andor integer 4

F8 task-inputlist pointer 16

F9 taskoutandor integer 4

I FI0 task-output_list pointer 16

F Ii taskbeforeandor integer 4

I F12 taskbeforelist pointer 16

SF 13 taskafterand or integer 4

F14 taskafterlist pointer 16

I F15 task readytime integer 4

I F16 taskdeadline integer 4

F17 task duration integer 4

F18 taskresourceneeds integer 16

F19 taskbuddyjlist pointer 16
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I
I F20 taskmaxreplication integer 4

F21 task-priority integer 4

F22 taskexecution-probability integer 4

F23 taskcommunication.delaymatrix integer 4

F24 nexttask pointer 16

F25 previoustask pointer 16

F26 taskerrorcumulation integer 4

F27 task-imprecise error convergence integer 4

F28 task_sdf pointer 16

I

I-



I
I

[I * SOFTWARE TASK EDGE FILE *

U FILE NAME: softwaretask-edgejfile

I/FIELD #/FIELD NAME /DATA TYPE /FIELD SIZE

I Fl id integer 10

i F2 name char 100

F3 parentmodule pointer 16

I F4 parentmoduleedge pointer 16

F5 task-edge-data pointer 16

F6 from_task_node pointer 16

E F7 totasknode pointer 16

F8 next-task-edge pointer 16

I F9 previoustaskedge pointer 16

FIO taskedge_sdf pointer 16

I
I
I
I
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* DATA ATTRIBUTE FILE

FILE NAME: dataattributejfile
/'FIELD #/FIELD NAME DATE TYPE SIZE IN BYTES

F1 id integer 10

F2 name char 100

F3 data-kind integer 4

F4 taskedge_list pointer 16

F5 senderkind integer 4

F6 datasenderlist pointer 16

F7 receiverkind integer 4

F8 datareceiver-list pointer 16

F9 dataresourceneedlist pointer 16

FIO datadeadline integer 4

F11 data-frequency integer 4

I
I
I
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I * HARDWARE STRUCTURE DIAGRAM FILE *

FILE NAME: hardware structurediagram file

/FIELD #/FIELD NAME /DATA TYPE /SIZE IN BYTES

Fl id integer 10

F2 name char 100

F3 parent-implementationview pointer 16

F4 hw-group-nodelist pointer 16

I F5 hwgrouplinklist pointer 16

F6 hwgroupjlink-topology pointer 16

F7 nexthw_diagram pointer 16

l F8 previous hwdiagram pointer 16I

I
I
I
I
I
I
I
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I * HARDWARE GROUP NODE FILE *

FILE NAME: hardware..group-node-file

/FIELD #/FIELD NAME /DATA TYPE /SIZE IN BYTES

F1 id integer 10

F2 name char 100

F3 parenthwstructure pointer 16

F4 parenthwgroup node pointer 16

F5 next_hwgroup-node pointer 16

F6 previous hw group node pointer 16

F7 subhw._groupnodelist pointer 16

F8 subhw__grouplinklist pointer 16

F9 hwgroup-link-topology integer 4

I FI1 hw nodelist pointer 16

FII hw linklist pointer 16

F12 hw nodelink topology integer 4

F13 entry superlisklist pointer 16

F14 exit_super_linklist pointer 16
F15 group node sdf pointer 16
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HARDWARE GROUP LINK FILE *

SFILE NAME: hardwaregroup-link-file

/FIELD #/FIELD NAME /DATA TYPE /SIZE IN BYTES

Fl id integer 10

F2 name char 100

I F3 parenthwstructure pointer 16

F4 fromhw_.group-node pointer 16

F5 to-hw groupnode pointer 16

F6 superlink list pointer 16

F7 next-hw groupjlink pointer 16

F8 previous hw_.group-link pointer 16

F9 group-link-sdf pointer 16

I
I
I
I
I
I
I
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I

* HARDWARE NODE FILE *

FILE NAME: hardwarenodefile

/FIELD #/FIELD NAME /DATA TYPE /SIZE IN BYTES

F1 id integer 10

F2 name char 100

F3 hw-nodegoeneric integer 4

F4 hw-node-specific integer 4

F5 hwnoderesourceavailable pointer 16

I F6 hw link list pointer 16

3 F7 nexthwnode pointer 16

F8 previous-hw node pointer 16

F9 intemalhwnodelist pointer 16

FLO intemalhwlinklist pointer 16

Fl parent hw__roup-node pointer 16

F12 parenthw node pointer 16

F13 hwnodesdf pointer 16
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******************************* •c****************************************~******

I * HARDWARE LINK FILE *

FILE NAME: hardwarelink file

/FIELD #/FIELD NAME [DATA TYPE /SIZE IN BYTES

F1 id integer 10

F2 name char 100

F3 generic integer 4

F4 specific integer 4

F5 data-rate integer 4

F6 datalatency integer 4

I F7 protocol integer 4

F8 parent hwgroup-node pointer 16

F9 parent hw node pointer 16

I F10 parent hw group_link pointer 16

I Fl 1 nexthwlink pointer 16

F12 previous-hw-link pointer 16

F13 hw link-sdf pointer 16

I-
Ui

11- 12



I * RESOURCE FILE *

FILE NAME: resourcefile

/FIELD #/F"ELD NAME DATA TYPE SIZE IN BYTES

Fl. id integer 10

F2 name char 100

F-3 tasknodelist pointer 16

F4 task-edge-list pointer 16

F5 hw_nodelist pointer 16

* F6 nextresourcenode pointer 16

F7 previous-resource-node pointer 16

I
I
I

I
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I

I * TIMING CONSTRAINT FILE *

FILE NAME: timingsconstraint file

FIELD #/FILED NAME /DATA TYPE /DATA SYZE IN BYTES

F1 id integer 10

F2 constraintkind integer 4

F3 preferencevalue integer 4

F4 time type integer 4

F5 timevalue integer 4

I F6 software id list char 100

3 F7 parentmapping-constraint pointer 16

F8 nextconstraint pointer 16

I F9 previousconstraint pointer 16

I
I
I
I
I
I
U
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* PLACEMENT CONSTRAINT FILE *

FILE NAME: placement_constraint_file

FIELD #/FILED NAME [DATA TYPE [DATA SYZE IN BYTES

F1 id integer 10

F2 constraintkind integer 4

F3 preferencevalue integer

F4 hardware-id char 100

F5 softwareidlist char 100

F6 parent-mappingconstraint pointer 16

F7 nextconstraint pointer 16

F8 previous_constraint pointer 16
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I

* SYSTEM DESIGN FACTOR TEMPLATE *

FILE NAME: sdfjtemplate

FIELD #/FIELD NAME /DATE TYPE SIZE IN BYTES

I F1 id integer 10

F2 name char 128

F3 Attributes pointer 16

F4 Rational char 80

F5 Method or-principle char 240

F6 Quantification type integer 4

SF7 Quantificationformula pointer 16

F8 Consistency-aggregat char 10

F9 Consistency-type char 200

3 FlO Consistency-design-factor char 20

F11 Consistency-view char 20

F12 Consistency-component char 20

3 F13 QualityReq-.type char 20

F14 QualityReqUsabilityReliability char 20

I F15 QualityReqUsabilityPerformance char 20

3 F 16 QualityReq_.Usability-Security char 20

F17 QualityReqUsabilityHumanFactors char 20

SF18 ReferenceList char 240

m F19 Definitions char 240
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I
U F20 Annotations char 240

SF21 next_sd f__tem plate poin ter 1 6

U
I
I
I
I
I
U
I
I
I
I
I
I
I
I
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* SYSTEM DESIGN FACTOR ATTRIBUTE *

I_
FILE NAME: sdf attribute

I FIELD #/FILED NAME /DATA TYPE /DATA SYZE IN BYTES

F1 id integer 10

F2 RelationShip integer 4

F3 Properties-type char 20

F4 Properties-range char 50

F5 Properties-units char 50

F6 nextattributes pointer 16
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* ~SYSTEM DESIGN FACTOR QUANTIFICATION*

FILE NAME: sdfquantification

I FIELD #/FIELD NAME /DATE TYPE SIZE IN BYTES

i F1 id integer 10

F2 aggregate char 10

I F3 variablelist CHAR 20

F4 next_formula pointer 16

I end DIS_sdfjtemplate.support;

9
I
I
U
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