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1 ComponenDbjectModel

1

ComponentObject Model

com.h

Names
1.1 class CUnknown IUnknowninterfacewrapper ...... 3

The ComponentObject Model (COM) is an architectureand infrastructurefor
building fast,robust, and extensiblecomponent-basesbftware. SpecSinusesCOM
modelto specify documentandimplementvariousAPIs. ThecompleteCOM specifi-
cationis availablefrom Microsoft'swebsite (http://www.microsoft.com/com/).

At its lowestlevel, COM is merelya language-independehinary-level standard
defininghow softwarecomponentsvithin a singleaddresspacecanrendezwousand
interactwith eachotherefficiently, while retaininga sufficient degreeof separatiore-
tweenthesecomponentsothatthey canbe developedandevolvedindependentlyTo
achieve this goal, COM specifiesa standardormatfor dynamicdispatt tablesasso-
ciatedwith objects.Thesedispatchtablesaresimilarin functionto thevirtual function
tables(“vtables”) usedin C++, but they arespecifiedat the binarylevel ratherthanthe
languagdevel, andthey includeadditionalfunctionality: in particulay a standardized
run-timetype determination(“narrowing”) facility, and referencecountingmethods.
This minimal basisallows a software componento dynamicallydeterminehe types
of interfacessupportedy anotherunknovn componenaindnegotiatea common‘lan-
guage”or setof interfacesthroughwhich further interactioncantake place. (“Par
lez vousFrancais? SprecherSie Deutsch?”) COM builds a whole rangeof services
on top of this basicfacility, suchascross-address-spaB#C(MIDL), objectlinking
andembeddindOLE), scripting(OLE Automation),etc. However, it is primarily this
lowest-level facility thatis relevantto us.

SeeAlso: alsowww.microsoft.com/com
Author: JianwerZhu
Version: 1.0

1.1

class CUnknown

IUnknowninterfacewrapper
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1 ComponenDbjectModel
Inheritance
1.1
CUnknavn

2.1

—> CThread
2.2

—>] CSched
2.3

—> CNative
3.4

L > CDeEngine
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2 Native ThreadAPI

2
Native Thread API
nativeh

Names
2.1 class CThread: publicCUnknowvn

IThreadinterfacewrapper ........ 5
2.2 class CSched: public CUnknovn

ISchedinterfacewrapper ......... 6
2.3 class CNative: public CUnknowvn

INativeinterfacewrapper ......... 7

The purposeof the native threadAPI is to abstractaway the implementatiorde-
tail of differentmulti-threadingpackagesve might use,for example,the POSIX, the
QuickThreagackagemongothers.While sharinga similarfunctionality, thesepack-
agesdiffer in both performanceand portability. Sincechoicesof the multi-threading
packageo useon differentplatformsmay vary, it is bestthat we establishan multi-
threadingAPI thatcanwrap arounddifferentpackagesFurthermoresincethe func-
tionality we needandonly needfrom thethreadlayeris a simpleabstractiorof execu-
tion context aswell asthe mechanisnto performnon-preemptie context switch, we
canusethis API to maskaway the otherfunctionalitiesthe packagemayprovide,or to
createtheabstractiorusingthe packages native primitives.

This sectiondescribeslefineshe native threadAPI.

Author: JianwerZhu
Version: 1.0

21

class CThread: public CUnknavn

IThreadinterfacewrapper
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2 Native ThreadAPI

Inheritance
1.1

CUnknavn W

2.1
CThread

TheIThread interfaceabstractshebehaior of theclientthreadobject(userof the
native threadAPI), which essentiallydefinesa setof call backfunctionsfor INative.

2.2

class CSched: public CUnknavn

ISchedinterfacewrapper

Inheritance
1.1

CUnknavn W

2.2
CSched

The ISched interfaceabstractghe behaior of the client schedulerobject (user
of the native threadAPI), which essentiallydefinesa setof call back functionsfor
INative.
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2 Native ThreadAPI

23

class CNative : public CUnknavn

INativeinterfacewrapper

Inheritance

11

CUnknavn W

2.3
CNative

TheINative interfaceabstractshefunctionality of the underlyingmultithreading
packagehatis neededy SpecCsimulation.
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3 DiscreteEventAPI

3
Discrete Event API
deh
Names
3.1 typedefvoid*
DeThread anopaquedatatype .............. 8
3.2 typedefvoid*
DeClosure anopaquedatatype .............. 9
3.3 typedefvoid*
DeEwvent anopaquedatatype .............. 9
3.4 class CDeEngine: CUnknavn
IDeEngineWrapper .............. 9

The DiscreteEvent(DE) API abstractgshe behaior of a discreteeventsimulation
engine thatsenesasthebasisfor VHDL, Verilog andin our case SpecC.

This sectiondescribeghe public headeffile thatdefinesDE API.

Author: JianwerZhu
Version: 1.0

3.1

typedefvoid* DeThread

anopaquedatatype

The opaguadatatype Threadrepresentthreadghatcanbe executedconcurrently
They areusuallyimplementedasthe clientthreadof native threadAPI by implement-
ing the IThread interface.
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3 DiscreteEventAPI

3.2

typedefvoid* DeClosure

anopaquedatatype

DeClosurerepresentfight-weightthreads.They areessentiallyfunctionsthatcan
be executedatomically (thereis no context switchbeforethe completionof its execu-
tion).

3.3

typedefvoid* DeEwvent

anopagquedatatype

DeEwent representgvents. They senes asthe synchronizatiorpoints between
threadexecutions. A threadcanwait on an event, whoseexecutionwill be blocked
until theeventis notified

3.4

class CDeEngine: CUnknavn

IDeEngineWrapper

Inheritance
1.1
CUnknavn - - :L
3.4
CDeEngine
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3 DiscreteEventAPI

Public Members
3.4.1 Jerror start (void) initialization .................... 11
3.4.2 Jerror end ( void) finalization ...................... 11
3.4.3 Jerror newEwent ( EventKindkind, JintnSrcs, IGeneric*pe)

Ccreateanevent .................. 12
3.4.4 Jerror newValueEvent ( IGenericsrc, IGenericdst, Jintsize,

DeEwent* pe)

createavaluedsignal ........... 12
3.4.5 Jerror delEvent ( DeEwente)

deleteanevent .................. 12
3.4.6 Jerror propEvent ( DeEwentesrc, Jintid, DeEventedst)

propagateoneeventto another .... 13
3.4.7 Jerror unpropEvent ( DeEwentesrc, DeEventedst)

cancelthe propagation of one event

toanother ....................... 13
3.4.8 Jerror newThread( RunProcaun, void* arg, DeThread*pt)

createathread .................. 13
3.4.9 Jerror delThread( DeThread )

deleteathread ................... 14
3.4.10 Jerror getThreadDoneEent ( DeThread, 1Generic*pe)

getthetherad completiorevent .... 14
3.4.11 Jerror goThread( DeThread )

executethetherad ............... 14
3.4.12 Jerror abortThr ead( DeThread )

abortthethreadexecutition ...... 15
3.4.13 Jerror freezeThead( DeThread )

freezehethreadexecutition ...... 15
3.4.14 Jerror unfreezeThead( DeThread )

resumethe executition of a frozen

thread ............ ..ol 15
3.4.15 Jerror wait ( DeEwente) block theexecutitionof a threaduntil

aneventis notified ............... 16
3.4.16 Jerror waitfor ( Time delay)

block theexecutitionof a threaduntil

sometimédater ................... 16
3.4.17 Jerror notifyDelta ( Jintid, DeEente)

notifyanevent ................... 16
3.4.18 Jerror notifyOne (Jintid, DeEwente)
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3 DiscreteEventAPI

notifyanevent ................... 17
3.4.19 Jerror newClosure ( RunProaun, void* arg, IGeneric*pt)
createaclosue .................. 17
3.4.20 Jerror delClosure ( DeClosurec)
deleteaclosue .................. 17
3.4.21 Jerror waitClosure ( DeClosurec, DeEwente)
scthedulea closue for executionon
thenotificationofanevent ........ 18
3.4.22 Jerror unwaitClosure (DeClosurec, DeEwente)
cancelaclosue ................. 18
3.4.23 Jerror waitforClosure ( DeClosurec, Time delay)
schedule a closue for execution
sometimelater .................. 18
3.4.24 Jerror getCurrentTime ( Time* pt)
getthecurrentsimulationtime .... 19
3.4.25 Jerror dump ( void) dumpthe stateof the enginefor de-
buggingpurpose ................. 19
3.4.1
Jerror start ( void)
initialization
Return Value: 0if success;1if failed
3.4.2
Jerror end ( void)
finalization
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3 DiscreteEventAPI

Return Value: 0if success;1 if failed

3.4.3

Jerror newEwent ( EventKindkind, JintnSrcs,|Generic*pe)

createan event

Return Value: 0if success;1 if failed

3.4.4

Jerror newValueEwvent ( IGeneric src, IGeneric dst, Jint size,

DeEwent* pe)

createa valuedsignal

Return Value: Oif success;1 if failed

3.45

Jerror delEvent ( DeEwente)

deletean event

Return Value: Oif success;1 if failed
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3 DiscreteEventAPI

3.4.6

Jerror propEvent ( DeEwentesrc,Jintid, DeEwventedst)

propagateoneeventto another

Return Value: Oif success;1 if failed

3.4.7

Jerror unpropEvent ( DeEwentesrc,DeEventedst)

cancelthe propagationof oneeventto another

Return Value: Oif success;1 if failed

3.4.8

Jerror newThread ( RunProaun,void* arg, DeThread*pt)

createa thread

Return Value: 0if success;1 if failed
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3 DiscreteEventAPI

3.4.9

Jerror delThread( DeThread )

deletea thread

Return Value: Oif success;1 if failed

3.4.10

Jerror getThreadDoneEent ( DeThread, IGeneric*pe)

getthetherad completiorevent

Return Value: Oif success;1 if failed

3.4.11
Jerror goThread( DeThread )

executethetherad

Return Value: 0if success;1 if failed

This page has been automatically generated with DOC++
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3 DiscreteEventAPI

3.4.12

Jerror abortThread ( DeThread )

abortthethreadexecutition

Return Value: Oif success;1 if failed

3.4.13

Jerror freezeThead ( DeThread )

freezehethreadexecutition

Return Value: Oif success;1 if failed

3.4.14

Jerror unfreezeThead ( DeThread )

resumehe executitionof a frozenthread

Return Value: Oif success;1 if failed

This page has been automatically generated with DOC++
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3 DiscreteEventAPI

3.4.15

Jerror wait ( DeEwente)

block the executitionof a threaduntil an eventis notified

Return Value: 0if success;1 if failed

3.4.16

Jerror waitfor ( Time delay)

block the executitionof a threaduntil sometiméater

Return Value: 0if success;1 if failed

3.4.17

Jerror notifyDelta ( Jintid, DeEwente)

notify an event

Return Value: 0if success;1 if failed

This page has been automatically generated with DOC++
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3 DiscreteEventAPI

3.4.18

Jerror notifyOne ( Jintid, DeEente)

notify an event

Return Value: 0if success;1 if failed

3.4.19

Jerror newClosure ( RunProaun, void* arg, IGeneric*pt)

createa closue

Return Value: 0if success;1 if failed

3.4.20

Jerror delClosure ( DeClosurec)

deletea closue

Return Value: 0if success;1 if failed

This page has been automatically generated with DOC++
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3 DiscreteEventAPI

3.4.21

Jerror waitClosure ( DeClosurec, DeEwente)

schedulea closue for executionon the notificationof an event

Return Value: 0if success;1 if failed

3.4.22

Jerror unwaitClosure (DeClosurec, DeEvente)

cancela closue

Return Value: 0if success;1 if failed

3.4.23

Jerror waitforClosure ( DeClosurec, Time delay)

schedulea closue for executionsometimelater

Return Value: 0if success;1 if failed

This page has been automatically generated with DOC++
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3 DiscreteEventAPI

3.4.24

Jerror getCurrentTime ( Time* pt)

getthe currentsimulationtime

Return Value: 0if success;1 if failed

3.4.25

Jerror dump (void)

dumpthe stateof theenginefor delugging purpose

Return Value: Oif success;1 if failed
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4 SpecCSimulationAPI
4
SpecCSimulation API
specc.h
Names
4.1 class _specc _speccnamespace ............... 20
4.2 class _specc:.eent SpecCeventor signaldatatype ... 26
4.3 class _specc::behaior  Rootclassof SpecChehaviorclasses
................................. 27
4.4 class _specc::.channel  Rootclassof SpecCchannelclasses 29
4.5 class _specc::brk Encapsulatorof Concurent Behav-
o 30
4.6 class _specc::exceptionblock
SpecCexceptionhandler ......... 31
4.7 class _specc::try_block  SpecGxceptionmonitor ......... 32

SpecCdefinesan application-programminnterface ( SpecSimAPI) for simula-
tion. The goal of the simulationAPI is to separatesimulatorimplementationfrom
compilerimplementationin thisway, C++ codeproducedy ary SpecCcompilercan
belinkedwith any SpecCAPI compliantsimulationlibrary to produceanexecutable.

This sectiondescribeghe public headeffile thatdefinesSpecSimAPI.

Author: JianwerZhu
Version: 1.0
4.1
class _specc

_speccnamespace
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4 SpecCSimulationAPI

Names
4.1.1 static void start (void) Finalization ..................... 21
4.1.2 static void end(void) Initialization .................... 22
4.1.3 static void abort ( constchar*formatString, ...)

Abortion ...l 22
4.1.4 static void par ( fork* first, ...) Parallel execution................ 22
4.1.5 static void pipe (fork* first, ...)

Pipelinedexecution .............. 23
4.1.6 static void tryTrapinterrupt (try_block*t, exceptionblock*f, ...)

Exceptiorhandling .............. 23
4.1.7 static void waitfor ( Time delay)

DelayedExecution ............... 24
4.1.8 static void wait (event*first, ...)

Bloking ...............ooovnt 24
4.1.9 static void notify (event*first, ...)

Eventnotification ................ 25
4.1.10 static void notifyone( event*first, ...)

Eventnotification ................ 25
4.1.11 static Time getCurrentTime ( void)

Simulationtime .................. 25

411
static void start ( void)
Finalization

This methodinitializes SpecSims privatedatastructure.

Return

Value:

none

This page has been automatically generated with DOC++
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4 SpecCSimulationAPI

41.2

static void end (void)

Initialization
This methodfinializesSpecSins privatedatastructure.
Return Value: none
41.3
static void abort ( constchar* formatString,...)
Abortion
This methodabortsthe simulationprocessith amessage
Return Value: none
Parameters: formatString — is aprintf styleformatstring

— variablelength agumentswhich give the content
of the message. Must conformto what have specifiedin
formatString.

41.4

static void par ( fork* first,...)

Parallel execution

This methodexecutesthe specifiedsubbehsiors in parallel (fork). It terminates
whenall the subbehgiors terminategjoin).

This page has been automatically generated with DOC++
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4 SpecCSimulationAPI

Return Value: none
Parameters: first — thefirst subbehaior encapsulateih afork object
... — anull-terminatedist of subbehsiors
4.1.5

static void pipe ( fork* first, ...)

Pipelinedexecution

This method executesthe specified subbehwiors in piplelined fashion. The
method will never return unless it is aborted by an exception initiated by

_specc::tryTrapInterrpt.

Return Value: none
Parameters: first — thefirst subbehwior encapsulateih afork object

... — two null-terminatedists. Thefirst list specifieshe
rest of subbehdgiors. The secondlist specifiesthe set of

pipedvariables.

4.1.6
static void tryT rapinterrupt ( try_block *t, exceptionblock *f,

)

Exceptiorhandling

Thisfunctionexecutesabehaior with exceptionhandlersandinterrupthandleset
up. During the executionof the behaior, if anexception(oneof the eventsspecified
in the _specc: :exception_block object)occurs,dependinguponthe natureof the
exception,differentactionwill betaken. If it is antrap,the behaior will be aborted
andthe exceptionhandlerswith be executed.If it is aninterrupt,the behaior will be
freezeduntil the correspondingnterrupthandlercompletests execution.
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4 SpecCSimulationAPI

Return Value: none

Parameters: t — the _specc: :try_block objectwhich encapsultethe
informationon the behaior to be executedandmonitored.
e — the _specc: :exception block objectwhich encap-
sulategheinformationof the exceptionhandler
... — anull-terminatedist of exceptionhandlers.

41.7

static void waitfor ( Time delay)

DelayedExecution

This methoddelaysthe executionof the calling behaior for the specifiedamount
of simulationtime.

Return Value: none
Parameters: delay — the amountof simulationtime that the behaior
shouldbedelayed.
4.1.8

static void wait ( event*first, ...)

Blocking

This methodblocksthe executionof the calling behaior until oneof the specified
eventsis notified.

Return Value: none
Parameters: first — thefirst events
... — anull-terminatedist of events
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4 SpecCSimulationAPI

419

static void notify ( event*first, ...)

Eventnotification

This methodnotifiesa setof eventsso thatfor eachevent,all the blockedthreads
canresumeexecution.

Return Value: none
Parameters: first — thefirst events
. .. — anull-terminatedist of events

4.1.10

static void notifyone( event*first, ...)

Eventnotification

This methodnotifies a set of eventsso that for eachevent, one of the blocked
threadscanresumeexecution.

Return Value: none
Parameters: first — thefirst events
. .. — anull-terminatedist of events

4111

static Time getCurrentTime ( void)

Simulationtime
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4 SpecCSimulationAPI

This methodreportsthe currentsimulationtime.

Return Value: none
Parameters: first — thefirst events
. .. — anull-terminatedist of events
4.2

class _specc:.&ent

SpecCeventor signaldatatype

Public Members

421 event (void) SpecCeventconstructor ... ....... 26
4.2.2 event ( void* src, void* dst, int size)
SpecGsignalconstructor ......... 27
4.2.3 ~event (void) SpecCeventor signaldestructor .. 27
421
event (void)
SpecCaventconstructor

This constructoinitializesa SpecCeventdatatype.

Return Value: none
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4 SpecCSimulationAPI

422

event ( void* src,void* dst,int size)

SpecGsignalconstructor

This constructoinitializesa SpecCsignal(with VHDL signalsemantics).

Return Value: none

Parameters: src — theplaceholdefor the currentvalueof thesignal
dst — the placeholdefor the next valueof the signal
size — thesize(numberof bytes)of signalvalue

423

~event (void)

SpecCeaventor signaldestructor

This destructodestrys a SpecCeventor signal.

Return Value: none
Parameters: none —
4.3

class _specc::behaior

Rootclassof Specthehaviorclasses

This page has been automatically generated with DOC++
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4 SpecCSimulationAPI

Public Members

431 behavior (void)  SpecCbehaviorconstructor ....... 28

4.3.2 virtual ~behavior (void) Specehaviorconstructor....... 28

4.3.3 virtual void main ( void) FunctionSpecification............ 29
431

behavior (void)

SpecCbehaviorconstructor

This constructoinitializesthe SpecChehaaior object

Return Value: none

43.2

virtual ~behavior ( void)

SpecCbehaviorconstructor

This destructoffinalizesthe SpecCbehaaior object.

Return Value: none
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4 SpecCSimulationAPI

433

virtual void main (void)

FunctionSpecification

This method containsthe functionality of the SpecCbehaior. Note that this
methodhasto be madevirtual.

Return Value: none

4.4

class _specc::channel

Rootclassof SpecCchannelclasses

Public Members
441 channel( void) SpecCchannelconstructor ....... 29

4.4.2 ~“channel(void)  SpecCchanneldestructor ......... 30

44.1

channel( void)

SpecCchannelconstructor

This constructoinitializesthe SpecCchannebbject

Return Value: none

This page has been automatically generated with DOC++
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4 SpecCSimulationAPI

442

~channel( void)

SpecCchanneldestructor

This constructofinalizesthe SpecCchannebbject

Return Value: none

45

class _specc::brk

Encapsulatoiof ConcurentBehavior

Public Members

451 fork ( behaior *b) SpecConcurentbehaviorconstruc-
tor o 30
452 ~fork (void) SpecCconcurient behaviordestruc-
tor o 31
45.1

fork ( behaior *b )

SpecCconcurentbehaviorconstructor

This constructoinitializesthe fork object

Return Value: none
Parameters: b — theconcurrenbehaior to beforked
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4 SpecCSimulationAPI

452
~fork (void)

SpecCconcurentbehaviordestructor

This destructoffiinalizesthe fork object

Return Value: none

4.6

class _specc::exceptionblock

SpecGxceptionhandler

Public Members
4.6.1 exceptionblock ( boolisTrap, behaior* b, event*el,

SpecCexceptionhandlerconstructor

4.6.2 ~exceptionblock ( void)
SpecCexceptionhandlerdestructor 32

46.1

exceptionblock ( boolisTrap,behaior* b, event*el,...)

SpecCexceptionhandlerconstructor

This constructoinitializesthe exceptionhandlerobject.

This page has been automatically generated with DOC++
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4 SpecCSimulationAPI

Return Value: none
Parameters: isTrap — indicateswhetheris a trap (TRUE) or interrupt
(FALSE) handler

b — thehandleehaior
el — thefirst triggerevent
... — anull-terminatedist of triggerevents

46.2

~exceptionblock ( void)

SpecCaxceptionhandlerdestructor

This destructoffinalizesthe exceptionhandlerobject.

Return Value: none

4.7

class _specc::try_block

SpecGaxceptionmonitor

Public Members

4.7.1 try _block ( behaior* b)
SpecGxceptionmonitorconstructor

................................. 33
4.7.2 ~try _block (void) SpecGexceptionmonitordestructor 33
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4 SpecCSimulationAPI

47.1

try _block ( behaior* b)

SpecGaxceptionmonitorconstructor

This constructoinitializesthe exceptionmonitorobject.

Return Value: none
Parameters: b — indicateshebehaior to bemonitored
4.7.2

~try _block (void)

SpecGaxceptionmonitordestructor

This destructoffinalizesthe exceptionmonitorobject.

Return Value: none
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ClassGraph

ClassGraph

1.1
CUNKNGVN | e e 3
2.1
—> CThread | i e e 5
2.2
—> CSched | 6
2.3
—>1 CNative | 7
34
L —>] CDEENGINE | oo e 9
4.2
LSPECCIBENT | i e e e 26
4.3
SPECC:DENADr | e e 27
4.4
_SpecCiChannel | L e 29
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ClassGraph

4.5
speccfork | e e 30
4.6
_specc:gceptionblock | . 31
4.7
speccitryblock | e 32
This page has been automatically generated with DOC++ 35

DOC++ is @1995 by  Roland Wunderling
Malte Zockler



