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VHDL Glossary

This glossary contains brief, informal descriptions for a number of terms and phrases used to
define this language. The complete, formal definition of each term or phrase is provided in the
main body of thestandard.

For each entry, the relevant clause numbers [+of the VHDL Language Reference Manual,] in the
text are given. Some descriptions refer to multiple clauses in which the single concept is
discussed; for these, the clause number containing the definition of the concept is given in italics.
Other descriptions contain multiple clause numbers when they refer to multiple concepts; for
these, none of the clause numbersitatiized.

B.1 abstract literal : A of thejuniversal_reahbstrackypg or theluniversal_integéabstract
-§13.2,813.4,

B.2 accesstype: A [typd that provides access to [abject of a givenftypd Access to such an

is achieved by afaccessvalug returned by arfallocato} the [accessvalug is said to
[designatighelobject #83,813.3,

[ExampleE.1]

B.3 accessmode The mode in which a fillebjectis opened, which can be either read-only or
write-only. The access mode depends on the value supplied to the Opepakéanetgre§3.4.1,
814.3,.

B.4 accessvalue: A value of arlaccessypd This value is returned by fafiocatofanddesignatds
anfobjectswhich must be of a giverftypg A null access valydesignatdsolobject An
access value can orfiesignatieanfobjec} created by afallocatof it cannofdesignateanfobject
declared by abbjeclideclaratioh+83,3.3,

[ExampleE.1]

B.5 active driver: A that acquires a new value duringsianulationcyclg regardless of
whether the new value is different from the previous value. «§136226.4,

B.6 actual: An[expressionhalport alsignal or ajvariabl¢ associated with fformal port [formal |
[parametarorfformalgeneri¢ «81.1.1.1, 81.1.1.2, 83.2.1.1, §4.3.1.2, 84.3.2.2, §853.2,1.2,

B.7 aggregate

1. The kind offexpressioh denoting a value of [aompositetyped The value is specified by

giving the value of each of the elements of [f@mpositetypd Either alpositional]
[associatiojor ajnamedassociatiopmay be used to indicate which value is associated with
which element.
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2. A kind of target of fariabl¢assignment statementfgignalassignment statement assigning
a composite value. The target is then saidgan the form of aaggregate «87.3.1, §7.3.2,
87.3.4,7.3.5,87.5.2,

[ExampleE.2]

B.8 alias: An alternatghaméfor ajnamedentity} #84.3.3,

B.9 allocator: An operation used to crea@@onymougvariableobject$accessible by means of

*§3.3,87.3.6,

B.10analysis The syntactic and semantic analysis of source code in a and the

insertion of intermediate form representationgedignunitdinto aldesignlibran} 81 1.1, §11.2,
811.4,

B.11 anonymous The undefine@gimple naméof an item, which is created implicitly. The base

ftypd of ajnumerictypd or anfarraytypd isfanonymodssimilarly, theobjectdenoted by
[valugisfanonymouse8§4.1,

B.12 appropriate: A prefix is said to be appropriate fofyapd if theftypd of the prefix is thitypd
considered, or if thfypd of the prefix is araccesstypd whose[designatedypd is theftypd

considereds86.1,

B.13 architecture body: A body associated with gentity declaratiopto describe the internal
organization or operation of [design entity An [architecturebody is used to describe the

behavior, data flow, or structure +81,81.2,

B.14array object: Anfobjec}of arfarraytype «§3,
[[ExampleE.3]

B.15array type: A ftypg the value of which consists of elements that are all of the [sabtgpg
«and hence, of the sanftgpd. Each element is uniquely distinguished by an index efor a
one-dimensional array, or by a sequence of indexes ¢for a multidimensional array,. Each index

must be a value ofldiscretetypd and must lie in the corrdidexrangé «§3.2.1,
[[ExampleE.3]

B.16ascendingrange: AfrangéL to R.+83.1,

B.17 ASCII: The American Standard Code for Information Interchange. The package Standard
contains the definition of thHypg Character, the first 128 values of which represent the ASCII
character set. «§3.1.8§14.2,
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B.18 assertion violation: A violation that occurs when the condition of an assertion statement
evaluates to false88.2,

[ExampleE.4]

B.19 associateddriver: The singlgdrivel for afsignal in the eexplicit or equivalent, process
statement containing tfeignajassignment statemew§12.6.1,

B.20 associated inwhole: When a singlfassociatiorelemerijtof a compositformal supplies the
association for the entifermal +§4.3.2.2,

B.21 associatedndividually : A property of dormal port, generic, gparametgiof ajcompositg
ftypd with respect to sonfassociatioristt A compositdformal whose association is defined by
multiple [associatiorelementsin a singlgassociatiorist] is said to beassociatedndividually in
that list. The formats of sudissociatiorelementsmust denote non-overlappifgbelementor

[slicegof thefformal +84.3.2.2,

B.22 associationelement An element that associates[actudlor local with a local
*84.3.2.2,

B.23 associationlist: A list that establishes correspondences betwesanal or [local por{ or
[parametdinamekand local ofactudnameporiexpressions84.3.2.2,

B.24 attribute: A definition of some characteristic of [gamedentity}y Some attributes are

predefined foftypes values/signal$ and functions. The remaining attributes are user
defined and are alwajg®nstanis+§4.4,

[ExampleE.5]

B.25 base specifier. A lexical element that indicates whetherba string literal is to be
interpreted as a binary, octal, or hexadecimal vaR{3.7,

B.26 basetype: Theltypd from which gsubtypgdefines a subset of possible values, otherwise
known as fonstraint This subset is not required to be proper. The fyaekof aftypd is theftypd
itself. The basfypd of a[subtypgis found by recursively examining tiygod mark in thdsubtypg
indication defining th{subtypg If theftypd mark denotes thatitypd is the basfypd of the
otherwise, thftypd mark is and this procedure is repeated on

+§3, Seealso[ subtypé

[ExampleE.6]

B.27 basedliteral : An[abstraciiteral expressed in a form that specifies the base explicitly. The
base is restricted to the range 2 to+§3.3.4.2,
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B.28basicoperation: An operation that is inherent in one of fblowing:

1. An assignment ¢in an assignment statement or initialization,;

2. An

3. Alselectechamé¢ an indexefhamé or

4. A qualification «in a qualifiedexpressiopn an explicitftype conversioh afformal or [actual
[designatdin the form of dype conversiohor an impliciftype conversiotof a value ofypd
[universal integg¢orfuniversal reato the corresponding value of anothemerictypg or

5. A lnumericliteral «for a universatypg, thelliteral null «for anaccesgypsq, alstringliteral, a
[bit stringliteral, anaggregateor a predefinegdttribute 83,

B.29 basicsignal: A[signalthat determines thriving valuegfor all otheisignal$ A [basicsignal

IS

Either a scaldsignalor aresolvedsignal
Not alsubelemenof aresolvedsignal

Not animplicit signajof the forn{S'StablesT,, S'QuieteT,, oiS'Transactiohand
Not animplicit signal GUARD| *812.6.2,

B.30belong sto arange,: A property of a value with respect to sdmegé The value V is said

to belong to arangeif the relationsflower boundi<= V, and vV <=[upperbound are both true,

wherelower boundlandupperboundare the lower andpperboundk respectively, of thiangé
+83.1,83.2.1,

B.31belong sto asubtype,: A property of a value with respect to sgeubtypg A value is said
to belong to asubtypeof a givenltypq if it belongs to thdtypd and satisfies the applicable

[constraint +§3,83.2.1,

B.32binding: The process of associatinfflasignentity and, optionally, an architecture with an

instanckof a component. Bindind can be specified in an explicit or a deffifidingd indication.
*81.3,85.2.1, 85.2.2, 812.3.281,2.4.3,

B.33 bit string literal : A [litera] formed by a sequence [ektendeddigitd enclosed between two

quotation «", characters and preceded bfpasespecifief Theftypd of albit_string literal is
determined from the context. «§7.381,3.7,

[ExampleE.7]

B.34 block: The representation of a portion of the hierarchy of a desidgolody is either an
ora *§1,81.1.1.1,81.1.1.2,81.2.1, 8§81.3, §1.8113.2,
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[[ExampleE.8]

B.35 bound: A label that is identified in the instantiation list ofcanfiguratiofispecificatiofp
*85.2,

B.36 box: The symbol <> in afndex subtypgdefinition, which stands for an undefineahgé
Differentjobjectsof theftypg need not have the same bounds and direct@n2.1,

B.37 bus. One kind ofjguardedsignal A bus floats to a user-specified value when all of its
are turned off. «§4.3.1.84.3.2,

B.38 character literal : A [literal of thelcharactetypg Character literals are formed by enclosing
one of the graphic characters ¢including the space and nonbreaking space characters, between twc
apostrophe ', characters. «81382,3.5,

B.39 character type: An |enumerationtypg with at least ondcharacterliteral among its
l[enumeratioriteralg ¢83.1.1,83.1.1.1,

B.40 closely relatedtypes: Two [typd marks that denote the saftypd or twolnumerictypes
Two [arraytypegmay also be closely related if they have the same dimensionality, if their index

ftype$ at each position are closely related, and iffdh@y type$ have the same elemdiypes

Explicitjtype conversiofis only allowed between closely related typ&3.3.5,

B.41 complete A loop that has finished executing. Similarly, an iteration scheme of a loop is
complete when the condition of a while iteration scheme is FALSE or all of the values of the
[discreterangéof a for iteration scheme have been assigned to the iteration parag@&r.

B.42 completecontext A|declaratiop ajspecificatioh or a statement; complete contexts are used
in overload resolutiorr810.5,

B.43 compositetype: A ftypd whose values have elements. There are two classes of composite
typeslarraytypesandrecordtype$ +83,83.2,

[[ExampleE.3]

B.44 concurrent statement A statement thggxecutdsasynchronously, with no defined relative
order. Concurrent statements are used for dataflow and structural descrigons.

[[ExampleE.9]

B.45 configuration: A construct that defines how componf@nstancesin a givenbloc are
[bound to design entities in order to describe how design entities are put together to form a
complete design. +81, 8132,
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B.46 conform: Two|subprogranspecificationsare said to conform if, apart from certain allowed
minor variations, botlspecificationsare formed by the same sequence of lexical elements, and
corresponding lexical elements are given the same meaning by the visibility rules. Conformance
is defined similarly fodeferredconstarjdeclarations*§2.7,

B.47 connected A [formal[por{ associated with dactudlpor or[signal A fformal[pori associated
with the reserved wordpenis said to beinconnecte®81.1.1.2,

B.48 constant Anobjeciwhose value may not be changed. Constants mayiiitly declared,
[subelementsof |explicitly declared constants or interface constants. Constants declared in
packages may also jpeferredconstantse§4.3.1.1,

B.49 constraint: A subset of the values offtgpd The set of possible values for [abjec}of a
givenftypd that can be subjected to a condition call§gbastrairt A value is said t{satisfy the

constraint if it satisfies the corresponding condition. There [iladex constraints range |

constraintsand size constraints§3,

B.50 conversionfunction: A function used to convert values flowing through associations. For
interfacelobject$ of [modg in, conversion functions are allowed only For interface
[objectbof [nodéout or buffer, conversion functions are allowed only [lmmmalg For interface
lobjectsof[modginout or linkage, conversion functions are allowed on bffdhmalgandactuals
Conversion functions have a sinfdarametgrA conversion function associated with [actua
accepts thlgypd of thelactudland returns thigypd of thefformal A conversion function associated
with afformal accepts thlgypd of thefformal and returns thg/pd of thelactual +84.3.2.2,

B.51 convertible: A property of an operand with respect to s@iype An operand is convertible
to somdtypdif there exists an implicit conversion to tfiapd +§7.3.5,

B.52 current value: The value component of the singl@nsactiohof a|drive whose time
component is not greater than the current simulation time. «§12.6. 12.6.1, 88226623,

B.53 decimal literal : An [abstractliteral that is expressed in decimal notation. The base of the
is implicitly 10. Thefiteral may optionally contain an exponent or a decimal point and
fractional parts§13.4.1,

B.54 declaration: A construct that defines a declared entity and associates an identifier <or some
other notation, with it. This association is in effect within a region of text that is call¢stdipe

of the declaration. Within tHecopgof a declaration, there are places where it is possible to use
the identifier to refer to the associated declared entity; at such places, the identifier is said to be

the[simple naméof thejnamedentity The[simple naméis said tddenotgthe associatgdamed|
-84,
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B.55 declarative part: A syntactic component of certaufeclarationsor statements ssuch as
[entity declarationsfarchitecturebodie$ andplocH statements,. Thigleclarativepart defines the
lexical area eusually introduced by a keyword suclisand terminated with another keyword
such asbegin, within which [declarationsmay occur. +81.1.2, §1.2.1, §1.3, §2.6, §9.1, §9.2,
§9.6.1,89.6.2,

B.56 declarative region: A semantic component of certapeclarationsor statements. A
declarative region may include disjoint parts, such as the declarative region

[declaratioh whichlextendito the end of anfgrchitecturéoody for that entitys8§10.1,

B.57 decorate To associate a user-defingttributg¢ with ajnamedentity and to {define} the
value of thajttributg «85.1,

B.58 default expression A default value that is used foff@rmal generic, port, oparameteiif
the interfacdobjectis unassociated. A default expression is also used to provide an initial value

for[signal$and theifdriverg «§4.3.1.284.3.2.2,
[ExampleE.10]

B.59 deferred constant A [constarjtthat is declared without an assignment symbol :=, and

[expressio}in a packagfdeclaratioh A correspondinfiull declaratiofof the constant must exist in
the package body to define the value of the consigdi3.1.1,

[ExampleE.11]

B.60delta cycle Alsimulationcyclgin which the simulation time at the beginning of the cycle is
the same as at the end of the cycle. That is, simulation time is not advan{hs '

nonpostponed processes can be executed dydeliaaycld +§12.6.4,

B.61denote A property of the identifier given injdeclaratioh Where thédeclaratiohis|visiblg,
the identifier given in thddeclaratiohis said todenote the declared in the
declaratiop+84,

B.62 depend +on a library unit,: A that explicitly or implicitly mentions other
library unitgin a use clause. These dependencies affect the allowed ofaealps$isof [design|

-§11.4,

B.63 depend +on a signalalue,: A property of animplicit signal with respect to some other

[signal Thelcurrentvalue of anfmplicit signalR is said talependon thecurrentvalug of another
[signal S if R denotes gmplicit signa) S'StableT,, S'QuietsT,, or S'Transaction, or if R denotes
an implicitfGUARD signaland S is any oth@mplicit signalnamed within thfguardexpressioh
that defines thleurrentvalugof R.+812.6.3,
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B.64descendingrange: AfrangéL downto R.+83.1,

B.65designentity: Anfentity declaratioftogether with an associatadchitecturébody. Different
design entities may share the saeméity declaratiop thus describing different components with
the same interface or different views of the same compor&nt.

B.66 designfile: One or morfdesignunitgin sequence§1.1,

B.67 designhierarchy: The complete representation of a design that results from the successive

decomposition of into subcomponents afnding of those components to other

design entities that may be decomposed in a similar masgier.

B.68 designlibrary : A host-dependent storage facility for intermediate-form representations of

analyzeddesignunitd +811.2,

B.69 designunit: A construct that can be independently analyzed and storgdasignlibrary
A design unit may be gentity declaratiop anjarchitecturebody, alconfigurationdeclaratioh a
package declaration, or a package body declaragdd.1,

B.70designate A property ofacceswaluegthat relates the value to sofpigieciwhen thdaccess
[valugis nonnull. A nonnulcceswalugis said todesignateanobject *§3.3,

B.71 designatedsubtype For anfaccesdypd the[subtypgdefined by thdsubtypéindication of
thefaccesdypd definition. +8§3.3,

B.72 designatedtype: For arfaccesdypd the basdtypd of the[subtypgdefined by thdsubtypg
indication of thdaccessypd definition.«8§3.3,

B.73designator.

1. Syntax that forms part of fassociatiorelemerjt A formal designator specifies whibrmal
[parameter, port, ageneri¢eor whichisubelemenorislice of afparameteiport, orfgeneri¢ is
to be associated with dactud by the givenfassociationelemerit An actual designator
specifies whichactual expression, signal, variabl¢is to be associated withffarmal «or
[subelementor [subelementof afformal. An actual designator may also specify that the
in the giverjassociatiorelemertis to be left unassociated swith an actual designator
of open. *§4.3.2.2,

2. An identifier,[charactefiteral, or operator symbol that defines[alragfor some othgnamé
*84.3.3,

3. A[simplenaméthat denotes a predefined or user-deflattdbutéin anfattributéihamé or a
user-definegttributgin anfattributglspecification #85.1, 86.6,

4. An|simplenamé¢|charactetiteral, or operator symbol, and possibly a signature, that denotes
alnamedentityin the entity name list of dattributgispecificatiop *85.1,

5. An identifier or operator symbol that defines [trenéof a subprogram. «82.1,




FAQ comp.lang.vhdl part 4 (VHDL Glossary) VHDL Glossary

B.74 directly visible: A |visibld [declaratiohthat is notvisiblg by selection. Adeclaratiohis

directly visible within itsimmediatescopé excluding any places where {fleclaratiopisfhidden
A [declaratiohoccurringimmediatelywithin| the|visibld part of a package can be made directly
visible by means of a use clause. *§10.3, 1&dgalso| visiblg,

B.75discretearray: A one-dimensional array whose elements argdisaetetypg *87.2.3,
B.76discreterange: Afrang¢whosdboundkare of *§3.2.183.2.1.1,

B.77 discrete type: Anlenumeratiortypg or anjintegertypg Each value of a discrete type has a
position number that is an integer value. Indexing and iteration rules use values of discrete types.
*83.1,

B.78driver: A container for §projected outputvavefornpof alsignal The value of thgignalis a

function of thdcurrentvaluesof its[driverg Each process that assigns to a gjsigma)implicitly
contains for that signal A signal assignment statement affects only tmsociated

driveres, «812.4.4, 812.6.1, 812.6812.6.3,

B.79driving value: The value aignalprovides as aourceof othersignals #812.6.2,

B.80 effective value: The value obtained by evaluating a reference tostbeal within an
expression«812.6.2,

B.81 elaboration: The process by whichdeclarationachieves its effect. Prior to the completion
of its elaboration «including before the elaboratiorgealarationis not yet elaborated§12,

B.82element A constituent of @ompositetype +83, Seealso subelement

B.83 entity declaration: A definition of the interface between a givdesignentity and the
environment in which it is used. It may also speciéclarationsand statements that are part of
the designentity. A given entity declarationmay be shared by many design entities, each of
which has a different architecture. Thus,esmity declarationcan potentially represent a class of
design entities, each with the same interface.8§1l,

B.84 enumeration literal : A literal of anenumeratiotype An enumeration literal may be either
an identifier or a&haractetfiteral. «85.1.1,87.3.1,

B.85 enumeration type: A type whose values are defined by listing eenumerating, them. The
values of thaype are represented B®numeratioditerals <83.1,83.1.1,

[ExampleE.13]
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B.86 error: A condition that makes the source description illegal. If an error is detected at the
time ofanalysisof adesignunit, it prevents the creation ofliarary unit for the givendesignunit.
A run-time error causes simulation to terminagd.1.4,

B.87 erroneous An errorcondition that cannot always be detected. «§2.18P.2,

B.88 event A change in theurrentvalue of a signal which occurs when theignalis updated
with its effectivevalue ¢812.6.2,

B.89 execute

1. When first thedesignhierarchyof a modelis elaborated, then itsetsare initialized, and
finally simulation proceeds with repetitive execution of siraulationcycle during which
processes are executed anetisare updated.

2. When a process performs the actions specified by the algorithm described in its statement
part. «§12, 12.6,

B.90 expandedname A selectedname-«in the syntactic sense, that denotes one or all of the
primary units in dibrary or anynamedentity within a primary unit. «86.3, 88.Keealsoselected
name

B.91 explicit ancestor The parent of themplicit signal that is defined by the predefined
attributes'DELAYED, 'QUIET, 'STABLE, or 'TRANSACTION. It is determined using the
prefix of theattribute If the prefix denotes a@axplicit signalor «ormemberthereof,, then that is
the explicit ancestor of thienplicit signal If the prefix is one of thanplicit signalsdefined by
the predefinedattributes'DELAYED, 'QUIET, 'STABLE, or 'TRANSACTION, this rule is
applied recursively. If the prefix is amplicit signal GUARD, thesignalhas no expliciancestar
*§2.2,

B.92 explicit signal A signal defined by the predefinedttributes 'DELAYED, 'QUIET,
'STABLE, or ' TRANSACTION. «82.2,

B.93 explicitly declared constant A constantof a specifiedype that is declared by eonstant
declaration+84.3.1.1,

B.94 explicitly declared object. An object of a specifiedtype that is declared by aabject
declaration An objectdeclarationis called asingle-objectdeclarationif its identifier list has a
single identifier; it is called anultiple-objectdeclarationif the identifier list has two or more
identifiers. «84.3, 84.3.1Seealsoimplicitly declaredobject

B.95expression A formula that defines the computation of a vahgg..1,

-10 -
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B.96 extend A property of source text forming @declarativeregion with disjoint parts. In a
declarativeregion with disjoint parts, if a portion of text is said éxtendfrom some specific
point of adeclarativeregionto the end of the region, then this portion is the corresponding subset
of the declarativeregion sand does not include intermediate declarative items between an
interfacedeclarationand a corresponding bodgclaration <810.1,

B.97 extendeddigit: A lexical element that is either a digit or a lett§i13.4.2,

B.98 external block: A top-level designentity that resides in #brary and may be used as a
component in other designgl,

B.99file type: A typethat provides access tdjectscontaining a sequence of values of a given
type File typesare typically used to access files in the host system environment. The value of a
file objectis the sequence of values contained in the host system fil&333,

B.100floating point types A discretescalartype whose values approximate real numbers. The
representation of a floating poitgpe includes a minimum of six decimal digits of precision.
+83.1,83.1.4,

B.101 foreign subprogram: A subprogram that is decorated with thattribute 'FOREIGN,
defined in package STANDARD. The STRING value of tlagtribute may specify
implementation-dependent information about fitreign subprogramForeign subprograms may
have non-VHDL implementations. An implementation may place restrictions on the allowable
modes classes, antypesof theformal parameterdo a foreign subprogram, such as constraints
on the number and allowable order of fa@ameters82.2,

B.102formal: A formal port or formalgenericof adesignentity, ablock statement, or a formal
parametepf a subprogram. <82.1.1, §4.3.2.2, §5.2.821],

B.103 full declaration: A constantdeclarationoccurring in a package body with the same
identifier as that of aeferredconstantdeclarationin the corresponding packagdeclaration A
full typedeclarationis atypedeclarationcorresponding to amcomplete typaleclaration+82.6,

[ExampleE.11]

B.104fully bound: A binding indication for the componeimstanceimplies an entity interface
and an architecture§5.2.1.1,

B.105generateparameter: A constantobjectwhosetype is thebasetype of thediscreterange
of a generatgparametespecification A generatgparameteis declared by a generate statement.
*89.7,

-11 -
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B.106 generic An interface constantdeclared in theblock header of ablock statement, a
componenteclaration or anentity declaration Generics provide a channel f&aticinformation

to be communicated toldock from its environment. Unlikeonstantshowever, the value of a
generic can be supplied externally, either in a component instantiation statement or in a
configurationspecification+81.1.1.1,

B.107 generic interface list: A list that defines local oformal genericconstants«81.1.1.1,
84.3.2.1,

B.108 globally static expression An expressionthat can be evaluated as soon asdésign
hierarchyin which it appears is elaborated. |dcally staticexpressionis also globally static
unless theexpressiorappears in a dynamically elaborated contet.4,

B.109globally static primary : A primarywhose value can be determined duringetadoration
of its completecontextand that does not thereafter change. Gloksthyic primaries can only
appear within statically elaborated contex§3..4.2,

B.110group: A named collection ohameentities Groups relate differemtameentitiesfor the
purposes not specified by the language. In particular, groups may be decoratattribittes
*84.6,84.7,

B.111lguard: Seeguardexpression

B.112 guard expression A Boolean-valuedexpressiornassociated with &lock statement that
controls assignments tuardedsignalswithin theblock A guard expression defines emplicit
signal GUARD that may be used to control the operation of certain statements wittitotke
*84.3.1.2, §9.189.5,

B.113 guarded assignment A concurrentsignal assignment statement that includes the option
guarded, which specifies that th@gnalassignment statement is executed whsigreal GUARD
changes from FALSE to TRUE, or when teanalhas been TRUE and &ventoccurs on one

of the signalsreferenced in the correspondi@yJARD expression The signal GUARD may be
one of the implicitly declare@UARD signalsassociated witblock statements that hawgiard
expressionsor it may be an explicitly declaresignal of type Boolean that iwisible at the point

of the concurrengignalassignment statemem§9.5,

B.114 guarded signal: A signal declared as aegisteror a bus Suchsignals have special
semantics when thedrivers are updated from withiguardedsignal assignment statements.
*84.3.1.2,

B.115 guarded target: A signal assignment target consisting only gfiardedsignals An
unguarded target is a target consisting only of unguaidedls <§9.5,
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B.116hidden: A declaratiornthat is notirectly visible. A declarationrmay behiddenin its scope
by ahomograplof thedeclaration+810.3,

B.117homograph: A reflexive property of twaleclarationsEach of twodeclarationds said to
be ahomographof the other if bothdeclarationshave the same identifier and overloading is
allowed for at most one of the two.d¥erloadingis allowed for bottdeclarationsthen each of
the two is ehomograplof the other if they have the same identifier, operator symboharacter
literal, as well as the sanparameter and result typeofile. «§1.3.1,810.3,

B.118identify: A property of anameappearing in an element association of an assignment target
in the form of amaggregateThenameis said tadentify asignalor variableand anysubelements
of thatsignalor variable *88.4,88.5,

B.119immediate scope A property of adeclarationwith respect to thdeclarativeregionwithin
which thedeclarationimmediately occurs. The immediate scope ofdbelarationextends from
the beginning of thdeclaratiornto the end of thdeclarativeregion <§10.2,

B.120immediately within : A property of adeclarationwith respect to someeclarativeregion
A declarationis said to occuimmediatelywithin a declarativeregion if this region is the
innermost region that encloses tbeclaration not counting thedeclarativeregion «if any,
associated with theeclarationtself.«§10.1,

B.121implicit signal Any signal S'StablesT,, S'QuieteT,, S'Delayed, or S'Transaction, or any
implicit GUARD signal A member of an implicit signal is also an implicit signal.
*812.6.2,812.6.3%12.6.4,

B.122 implicitly declared object. An object whosedeclarationis not explicit in the source
description, but is a consequence of other constructs; for exasigne) GUARD. +§4.3, §9.1,
814.1, Seealso explicitly declaredbject

B.123imply: A property of abinding indication in aconfigurationspecificationwith respect to
the designentity indicated by théinding specification The binding indication is said tomply
the designentity; thedesignentity may be indicated directly, indirectly, or by defae5.2.1.1,

B.124impure function: A function that may return a different value each time it is called, even
when different calls have the same actpatametervalues. Apure function returns the same
value each time it is called using the same valueachslparametersA impure function can
updateobjectsoutside of itsscopeand can access a broader class of values tparedunction

82,

B.125 incomplete type declaration: A type declarationthat is used to {define} mutually
dependent and recursiaecessypes *83.3.1,
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[ExampleE.12]

B.126index constraint: A constraintthat determines thedexrangefor every index of amarray
type and thereby the bounds of the array. An index constratanipatiblewith anarraytype if
and only if theconstraintdefined by eacHiscreterangein the index constraint is compatible with
the correspondingndex subtypein thearraytype An array valuesatisfiesan index constraint if
the array value and the index constraint have the gszhe&rangeat each index position . «83.1,
83.2.1.1,

B.127index range: A multidimensional array has a distinct element for each possible sequence
of index values that can be formed by selecting one value for each index «in the given order,. The
possible values for a given index are all the values that belong to the correspanded his
rangeof values is called thedexrange 83.2.1,

B.128index subtype For a given index position of an array, thdexsubtypeis denoted by the
type mark of the corresponding indexbtypedefinition.«83.2.1,

B.129 inertial delay. A delay model used for switching circuits; a pulse whose duration is
shorter than the switching time of the circuit will not be transmitted. Inertial delay is the default
delay mode fosignalassignment statements. *885&ealso transpordelay.

[ExampleE.15]

B.130initial value expression An expressiorthat specifies the initial value to be assigned to a
variable +84.3.1.3,

B.131linputs: Thesignalsidentified by thdongest statiprefix of eachsignalnameappearing as
aprimary in eachexpressiorrother than timexpressionswithin a concurrensignalassignment
statements§9.5,

B.132instance A subcomponent of designentity whose prototype is a componeldclaration
designentity, or configurationdeclaration Each instance of a component may have different
actualsassociated with itfocal portsandgenerics A component instantiation statement whose
instantiated unit denotes a component creates an instance of the corresponding component. A
component instantiation statement whose instantiated unit denotes eillesigaentity or a
configurationdeclaratiorcreates an instance of the denatedignentity. «§9.6, 89.6.189.6.2,

B.133integer literal : An abstractiteral of thetypeuniversal_integethat does not contain a base
point.«813.4,

B.134 integer type: A discretescalartype whose values represent integer numbers within a
specifiedrange #83.1,83.1.2,
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[ExampleE.14]

B.135 interface list: A list that declares the interfacebjects required by a subprogram,
componentdesignentity, or block statemente84.3.2.1,

B.136internal block: A nestedblockin adesignunit, as defined by hlock statements81,
[ExampleE.8]
B.137I1S0O: The International Organization f&tandardization.

B.1381S0O 8859-1 TheISO Latin-I character set. Package Standard contains the definition of
type Character, which represents t8©® Latin-I character set. «§3.1.814.2,

B.139kernel process A conceptual representation of the agent that coordinates the activity of
user-defined processes during a simulation. The kernel process causes the execution of 1/O
operations, the propagation sifjnalvalues, and the updating of valuesraplicit signals[such

as S'StablesT,]; in addition, it detec&entsthat occur and causes the appropriate processes to
executan response to thosvents«812.6,

B.140left of: When both a value V1 and a value ®&ong to aangeand either theangeis an
ascendingangeand V2 is the successor of V1, or tlamgeis adescendingangeand V2 is the
predecessor of V283.1,

B.141left-to-right order: When each value in a list of values is to the left of the next value in
the list within tharange except for the last value in the lis§3.1,

B.142library : Seedesignlibrary.
B.143library unit: The representation indesignlibrary of an analyzedesignunit. «§11.1,

B.144literal : A value that is directly specified in the description of a desiditefal can be dit
stringliteral, enumeratioditeral, numericliteral, stringliteral, or the literahull. «§7.3.1,

B.145 local generic An interfaceobject declared in a componewleclarationthat serves to
connect a&ormal genericin theinterfacelist of an entity and amactualgenericor value in the
designunit instantiating that entity. <§4.3, §4.3.282,.5,

B.146local port: A signaldeclared in thénterfacelist of a componentdleclarationthat serves to
connect a&ormal port in theinterfacelist of an entity and aactualport or signalin thedesign
unit instantiating that entity. «84.3, 84.3.282.5,

B.147locally static expression An expressiorthat can be evaluated during thealysisof the
designunit in which it appears. *87.87.4.1,
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B.148locally static name A namein which everyexpressions locally static «if every discrete
rangethat appears as part of thamedenotes a locallgtaticrangeor subtypeand if no prefix
within thenameis either arobjector value of araccessypeor a function call,#86.1,

B.149locally static primary : One of a certain group of primaries that incluliesals certain
constantsand certairattributes87.4,

B.150locally static subtype A subtypewhoseboundsand direction can be determined during
theanalysisof thedesignunit in which it appear287.4.1,

B.151longest staticprefix: Thenameof asignalor avariablename if the nameis astaticsignal
or variablename Otherwise, thdongest statiqrefix is the longest prefix of theamethat is a
staticsignalor variablename +86.1, Seealsostatic signahame

B.152 loop parameter. A constant implicitly declared by the for clause of a loop statement,
used to count the number of iterations of a I68B.9,

B.153lower bound: For a nonnulfangel to R or Ldownto R, the smaller of L and R§3.1,

B.154 match: A property of a signature with respect to fferameterand subtypeprofile of a
subprogram oenumeratiorliteral. The signature is said toatchthe parameter and result type
profile if certain conditions are true§2.3.2,

B.155 matching elements Corresponding elements of tveompositetype values that are used
for certain logical and relational operatior§7.2.3,

B.156 member. A slice of anobject asubelementor anobject or aslice of asubelemenbf an
object 83,

B.157mode The direction of information flow through tlpert or parameterModes aren, out,
inout, buffer, orlinkage. *84.3.2,

B.158 model: The result of thelaborationof adesignhierarchy Themodelcan be executed in
order to simulate the design it represents. «§12,6,

B.159 name A property of an identifier with respect to somamedentity. Each form of
declarationassociates an identifier withreamedentity. In certain places within thecopeof a
declarationit is valid to use the identifier to refer to the associasdedentity; these places are
defined by the visibility rules. At such places, the identifier is said to beaimeof thenamed
entity. *84,86.1,

B.160 named association An associationelementin which theformal designatorappears
explicitly. «84.3.2.287.3.2,
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B.161namedentity: An item associated with an identifieharactetiteral, or operator symbol
as the result of an explicit or implideclaration <84, Seealsoname

B.162 net: A collection of drivers signals ¢including ports and implicit signals, conversion
functions andresolutionfunctionsthat connect different processes. Initialization of a net occurs
afterelaborationand a net is updated during eaahulationcycle <812, 8§12.1812.6.2,

B.163 nonobject alias. An alias whosedesignatordenotes som@amedentity other than an
object +84.3.3, 84.3.3.25eealsoobjectalias

B.164 nonpostponedprocess An explicit or implicit process whose source statement does not
contain the reserved wombstponed When a nonpostponed process is resumezkeitutesn

the currentsimulationcycle Thus, nonpostponed processes have access torttemtvaluesof
signals whether or not those values are stable at the curmedéltime.«89.2,

B.165null array: Any of thediscreterangesin theindex constraintof an array that defineraull
range «83.2.1.1,

B.166 null range: A rangethat specifies an empty subset of valuesaAgelL to R is anull
rangeif L > R, andrangeL downto R is anull rangeif L < R. *83.1,

B.167null slice A slicewhosediscreterangeis anull range *86.5,

B.168null waveform element A waveformelement that is used to turn oftlever of aguarded
signal «88.4.1,

B.169null transaction: A transactiomproduced by evaluatingraull waveformelement«88.4.1,
B.170numeric literal : An abstractiteral, or aliteral of aphysicaltype «§7.3.1,
B.171numeric type: An integertype afloating pointtype, or aphysicaltype +83.1,

B.172 object. A namedentity that has a value of a givappe An object can be aconstant
signal variable or file.+84.3.3,

B.1730bject alias: An aliaswhosealiasdesignatordenotes ambjectethat is, aconstantsignal
variable or file,. #84.3.3, 84.3.3.1Seealsononobjectalias

B.174 overloaded Identifiers orenumerationliterals that denote two differentameentities
Enumerationliterals, subprograms, angredefinedoperatorsmay be overloaded. At any place
where an overloadeénumerationliteral occurs in the text of a program, thgpe of the
enumerationiteral must be determinable from the context. «82.1, §2.3, §2.3.1, §83312],
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B.175 parameter. A constant signal variable or file declared in thenterface list of a
subprogramnspecification The characteristics of the classatfectsto which a given parameter
belongs are also characteristics of the parameter. In addition, a parameter has an assat@ated
that specifies the direction of data flow allowed through the parameter. «82.1.1, §2.1.1.1, 82.1.1.2,
§2.1.1.3, §2.382.6,

B.176 parameter interface list: An interfacelist that declares thparametergor a subprogram.
It may contain interfaceonstantdeclarations interfacesignal declarations interfacevariable
declarationsinterface filedeclarationsor any combination thereog§4.3.2.1,

B.177 parameter type profile: Two formal parameterlists that have the same number of
parametersand at eaclparametemosition the correspondingarametershave the same base
type «§2.3,

B.178 parameter and result typeprofile: Two subprograms that have the sgmeameter type
profile, and either both are functions with the same result tyg®e or neither of the two is a
function.«82.3,

B.179 parent: A process or a subprogram that contains a procedure call statement for a given
procedure or for a parent of the given proceg2.2,

B.180 passiveprocess A process statement where neither the process itself, nor any procedure
of which the process isgarent contains aignalassignment statemem§9.2,

B.181physicalliteral : A numericliteral of aphysicaltype ¢83.1.3,

B.182 physical type: A numeric scalartype that is used to represent measurements of some
guantity. Each value of physicaltype has a position number that is an integer value. Any value
of a physical type is an integral multiple of the primary unit of measurement fdypleat§3.1,
83.1.3,

B.183 port: A channel for dynamic communication betweemblack and its environment. A
signaldeclared in thénterfacelist of anentity declarationin the header of bBlock statement, or

in theinterfacelist of a componentdleclaration In addition to the characteristics ©i§nals ports
also have an associatetbde the mode constrains the directions of data flow allowed through
the port. <§1.1.1.84.3.1.2,

B.184 port interface list: An interfacelist that declares the inputs and outputs dblack,
component, odesignentity. It consists entirely of interfacggnaldeclarations+81.1.1, 81.1.1.2,
84.3.2.1, 84.3.2.89.1,

B.185 positional association An associationelement that does not contain an explicit
appearance of thfermal designator An actualdesignatomt a given position in asssociatiorist
corresponds to the interface element at the same positionimtelfacelist. +84.3.2.287.3.2,
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B.186 postponedprocess An explicit or implicit process whose source statement contains the
reserved worgostponed When a postponed process is resumed, it doesxeauteuntil the

final simulationcycle at the current modeled time. Thus, a postponed process accesses the values
of signalsthat are the "stable" values at the current simulated tB8e2,

B.187 predefined operators. Implicitly defined operators that operate on the predeftgpds
Every predefined operator is faure function No predefined operators have nanfedmal
parameterstherefore namedassociatiormay not be used when invoking a predefined operation.
*87.2,814.2,

B.188primary : One of the elements making up expressionEachprimary has a value and a
type «87.1,

B.189 projected output waveform: A sequence of one or motensactiongepresenting the
current and projected future values of thiver. «§12.6.1,

B.190pulse rejectionlimit : The threshold time limit for which signalvalue whose duration is
greater than the limit will be propagatedpAlse rejectioimit is specified by the reserved word
reject in an inertially delayedignalassignment statememg§8.4,

B.191pure function: A function that returns the same value each time it is called with the same
values asactual parametersAn impure function may return a different value each time it is
called, even when different calls have the sactaalparameteraluess82.1,

B.192quiet: In a givensimulationcycle, asignalthat is not actives812.6.2,

B.193 range: A specified subset of values ofsaalartype ¢83.1, Seealso ascendingrange
belong «to aange, descendingange lower bound andupperbound

B.194 range constraint: A construct that specifies thenge of values in atype A range
constraintis compatiblewith a subtypeif each bound of theangebelong to asubtypeor if the
range constraintdefines anull range The direction of aangeconstraintis the same as the
direction of itsrange *83.1, 83.1.2, §3.1.33.1.4,

B.195read: The value of ambjectis said to beeadwhen its value is referenced or when certain
of its attributesare referenced§4.3.2,

B.196real literal : An abstractiteral of thetypeuniversal_reathat contains a base poir§13.4,
B.197record type: A compositeypewhose values consist of named elements. «§32.3,2.1,

B.198reference Access to amamedentity. Every appearance ofdesignatoraname character
literal, or operator symbol, is eeferenceto thenamedentity denoted by thelesignator unless
thedesignatolappears in dbrary clause or use clause. «81(84,1.2,
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B.199register: A kind of guardedsignalthat retains its last driven value when all ofdts/ers
are turned offe84.3.1.2,

B.200regular structure: Instancesf one or more components arranged and interconnected svia
signals in a repetitive way. Eaclnstancemay have characteristics that depend upon its position
within the group of instances Regular structures may be represented through the use of the
generate statemen§9.7,

B.201resolution: The process of determining thesolvedvalue of aresolvedsignal based on
the values of multiplsourcedor thatsignal <§2.4,84.3.1.2,

B.202 resolution function: A user-defined function that computes thesolvedvalue of a
resolvedsignal <82.4,84.3.1.2,

B.203resolution limit: The primary unit otype TIME by default, 1 femtosecond,. Any TIME
value whose absolute value is smaller than this limit is truncated to zero 0, time&®its3.1,

B.204resolvedsignal: A signalthat has an associategbsolutionfunction ¢84.3.1.2,

B.205resolvedvalue: The output of theesolutionfunction associated with theesolvedsignal
which is determined as a function of the collectionngfuts from the multiplesourcesof the
signal *82.4,84.3.1.2,

B.206 resourcelibrary : A library containinglibrary units that are referenced within tliesign
unit being analyze®811.2,

B.207result subtype Thesubtypeof the returned value of a functiog2.1,

B.208resume The action of a wait statement upon an enclosing process when the conditions on
which the wait statement is waiting are satisfied. If the enclosing processaspastponed
processthe process will subsequendyecuteduring the currensimulationcycle Otherwise, the
process is @ostponegrocesswhich will executeduring the finakimulationcycle at the current
simulated time812.6.3,

B.209right of: When a value V1 and a value W2long to arangeand either theangeis an
ascendingangeand V2 is the predecessor of V1, or thegeis adescendingangeand V2 is the
successor of V1814.1,

B.210satisfy. A property of a value with respect to soomnstraint The value is said tsatisfya
constraintf the value is in the subset of values determined bgdhstraint «83,83.2.1.1,

B.211scalar type: A type whose values have no elements. Scalar types conssiuaieration
types integertypes physicaltypes andfloating pointtypes Enumeratiortypesandintegertypes
are calleddiscretetypes Integertypes floating pointtypes andphysicaltypesare callechumeric
types All scalar types are ordered; that is, all relational operators are predefined for their values.
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*83,83.1,

B.212scope A portion of the text in which declarationmay bevisible. This portion is defined
by visibility and overloading rules§10.2,

B.213 selectedname Syntactically, aname having a prefix and suffix separated by a dot.
Certain selected names are used to denote record elemebjsatsdenoted by aacceswalue
The remaining selected names are referred txpandedhames #86.3, 88.1Also seeexpanded
name

B.214sensitivity set The set okignalsto which a wait statement is sensitive. The sensitivity set
is given explicitly in an on clause, or is implied byuariil clauses88.1,

B.215 sequential statements Statements thagxecutein sequence in the order in which they
appear. Sequential statements are used for algorithmic descrip&®ns.

B.216short-circuit operation: An operation for which the right operand is evaluated only if the
left operand has a certain value. The short-circuit operations are the predefined logical operations
and, or, nand, andnor for operands dfypesBIT and BOOLEAN.#87.2,

B.217signal: An objectwith a past history of values. A signal may have multgpigers each
with a currentvalue and projected future values. The tesignal refers toobjectsdeclared by
signaldeclarationsr portdeclarationse84.3.1.2,

B.218 signal transform: A sequential statement within siatementransformthat determines
which one of the alternativwaveforms if any, is to be assigned to an outgignal A signal
transform can be a sequensaynalassignment statement, an if statement, a case statement, or a
null statemente89.5,

B.219simple name The identifier associated withreamedentity, either in its owrdeclaration
or in analiasdeclarations86.2,

B.220 simulation cycle One iteration in the repetitive execution of the processes defined by
process statements imadel The first simulation cycle occurs after initialization. A simulation
cycle can be deltacycleor a time-advance cycle§12.6.4,

B.221 single-object declaration: An object declarationwhose identifier list contains a single
identifier; it is called a multiple-object declaration if the identifier list contains two or more
identifiers.«84.3.1,

B.222 slice A one-dimensional array of a sequence of consecutive elements of another
one-dimensional array§6.5,
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B.223source A contributor to the value of signal A source can be driver or port of ablock
with which asignalis associated or a composite collection of sous&és3.1.2,

B.224 specification A class of construct that associates additional information withnaed
entity. There are three kinds didttribute specifications,configuration specifications, and
disconnection specificationsg5s,

B.225 statement transform: The first sequential statement in the process equivalent to the
concurrentsignal assignment statement. The statement transform defines the actions of the
concurrensignalassignment statement when it executes. The statement transform is followed by
a wait statement, which is the final statement in the equivalent preg@ds.

B.226static: Sedocally staticandglobally static

B.227 static name A namein which everyexpressionthat appears as part of thame for
example, as an indexxpressionis a staticexpressionif everydiscreterangethat appears as part
of thenamedenotes &taticrangeor subtypeand if no prefix within thenameis either arobject
or value of araccesdypeor a function call,#86.1,

B.228static range: A rangewhose bounds ardaticexpressions87.4,
B.229static signalname A staticnamethat denotes signal +86.1,
B.230static variable name A staticnamethat denotes aariable «86.1,

B.231string literal: A sequence of graphic characters, or possibly none, enclosed between two
guotation marks ¢",. Theéype of astringliteral is determined from the context. «87.313.6,

B.232subaggregate An aggregateappearing as thexpressiorin an element association within
another, multidimensionaarray aggregate The subaggregate is an-1,-dimensional array
aggregatewheren is the dimensionality of the outaggregateAggregatesf multidimensional
arraysare expressed in row-major srightmost index varies fastest, 0&¥#8.2.2,

B.233 subelement An element of another element. Where other subelements are excluded, the
termelemenis used.«8§3,

B.234 subprogram specification Specifies thedesignatorof the subprogram, anfjormal
parameter®f the subprogram, and the regyftefor a function subprogramg2.1,

B.235subtype A typetogether with aonstraint A valuebelongs to aubtypeof a giventype if
it belongs to thaype and satisfies theonstraint the giventype is called thebasetype of the
subtype A type is asubtypeof itself. Such asubtypeis said to beunconstrainedbecause it
corresponds to a condition that imposes no restrict&s).
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B.236 suspend A process that stops executing and waits foewentor for a time period to
elapse+8§12.6.4,

B.237 timeout interval: The maximum time a process will be suspended, as specified by the
timeout period in thentil clause of a wait statemem§8.1,

B.238to the left of: Sedeft of.
B.239to the right of: Seeright of.

B.240transaction: A pair consisting of a value and a time. The value represents a ecurrent or,
future value of thariver, the time represents the relative delay before the value becomes the
currentvalue *812.6.1,

B.241 transport delay. An optional delay model fosignal assignment. Transport delay is
characteristic of hardware devices esuch as transmission lines, that exhibit nearly infinite
frequency response: any pulse is transmitted, no matter how short its durationSe&&l0
inertial delay.

[ExampleE.16]
B.242type: A set of values and a set of operatio88,

B.243type conversion An expressiorthat converts the value of a subexpression fromtyme

to the designated type of the type conversion. Associations in the form of a type conversion are
also allowed. These associations have functions and restrictions sintlamversionfunctions

but can be used in places wheanversionfunctions cannot. In both casegxpressionsand
associations,, the convertégpe must be closely related to thesignatedype +84.3.2.2, §7.3.5,
Seealsoconversiorfunctionandclosely relatedypes

B.244 unaffected A waveformin a concurrensignal assignment statement that does not affect
thedriver of the target. «§8.489.5.1,

B.245unassociatedormal: A formal that is not associated with antual «§5.2.1.2,

B.246 unconstrained subtype A subtypethat corresponds to a condition that imposes no
restriction. «8384.2,

B.247unit name A namedefined by a unitleclaratioreeither the primary unileclarationor a
secondary unidleclarationin a physicaltypedeclaration+83.1.3,

B.248 universal_integer. An anonymouspredefinedinteger type that is used for alinteger
literals The position number of an integer value is the corresponding value dfypbe
universal_integer. «83.1.2, §7.38[.3.5,
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B.249 universal_real An anonymouspredefinedtype that is used foliterals of floating point
types Otherfloating pointtypeshave noliterals However, for eacliloating pointtype there
exists an implicit conversion that converts a valugypé universal_real into the corresponding
value eif any, of thefloating pointtype «83.1.4, §7.3.1§7.3.5,

B.250update: An action on the value ofsignal variable or file. The value of aignalis said to
be updatedwhen thesignal appears as the target eor a component of the target,sainal
assignment statement, eindirectly, when it is associated with an intesfgeet of mode out,
buffer, inout, or linkage, or when one of itsubelementsindividually or as part of alice is
updated. The value of signalis also said to bepdatedwhen it issubelemenor slice of a
resolvedsignal and theresolvedsignalis updated. The value ofvariableis said to baipdated
when thevariableappears as the target «or a component of the targetyafiable assignment
statement, sindirectly, when it is associated with an intertagect of modeout or linkage, or
when one of itsubelementsindividually or part of alice is updated. The value of a file is said
to beupdatedwhen a WRITE operation is performed on the ditgect «84.3.2,

B.251upper bound: For a nonnulfangeL to R or Ldownto R, the larger of L and R83.1,
B.252variable: An objectwith a singlecurrentvalue ¢84.3.1.3,

B.253visible: When thedeclarationof an identifier defines a possible meaning of an occurrence
of the identifier used in théeclaration A visible declarationis visible by selection for example,
by using arexpandedame or directly visible «for example, by using implename. «810.3,

B.254waveform: A series oftransactionseach of which represents a future value ofditeer

of a signal The transactionsin a waveform are ordered with respect to time, so that one
transactionappears before another if the first represents a value that will occur sooner than the
value represented by the othe§8.4,

B.255whitespacecharacter. A space, a nonbreaking space, or a horizontal tabulation character
*SP, NBSP, or HT,2814.3,

B.256working library : A designlibrary into which thdibrary unit resulting from thenalysisof
adesignunitis placeds811.2,

End of document.
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Examples

E.1 accessypes:

PROCESS ...
TYPE twobits IS ARRAY «0 TO 1, OF BIT;
TYPE twobits_pointer_type IS ACCESS twobits; -- declare an ACCESS type.
-- The subprograms NEW and DEALLOCATE are declared implicitly
VARIABLE p1, p2 : twobits_pointer_type; -- declare two pointer variables
BEGIN
pl := NEW twobits; -- allocate memory for an object of type "twobits"
pl.ALL :=+'0''1",; -- store a value to the memory location
pl.ALL<0, := p1l.ALL1,; -- referencing subelements of an array pointed by
-- an access value
ple0, := plel,; -- same as "pl.ALL0, := p1l.ALLe1"
p2 :=pl; --"p2"and"pl" are now pointing to the same memory location
DEALLOCATE®p2,; -- free memory
pl:=NULL; --"pl" now points to nil
END PROCESS;

E.2 array and record aggregates:

SIGNAL bvec : BIT_VECTOR<0 TO 3;;
SIGNAL one_bit : BIT_VECTOR«0 TO 0,;

SIGNAL b1, b2, b3, b4 : BIT;

TYPE rec IS RECORD
a: BIT;
b : INTEGER;
END RECORD;
SIGNAL rvec : rec;

-- examples for array aggregates
bvec <= «1=>'1', OTHERS=>'0",; -- assigns «'0','1','0",'0", to "bvec" *named

-- association,

bvec <=+'0','1",'0",'0',; -- positional association

*b1,b2,b3,b4, <= bvec AFTER 20 ns; -- "b1" will be assigned "bvec-0,",
--"b2" "bvecel,", ...

one_bit <= +«0=>'1";; -- named association has to be used to create an

-- aggregat containing only a single element

-- examples for record aggregates
rec <=0, -9,; -- "rec.a" ='0', "rec.b" = -9 epositional association,

rec <= +p=>123, a=>'1";; -- "rec.a" ='1', "rec.b” = 123 snamed association,
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E.3 array and record types:

-- constrained arrays
TYPE word IS ARRAY «31 DOWNTO 0, OF BIT;
TYPE memory IS ARRAY «0 TO 100, 0 TO 7, OF BIT; -- two dimensional array

-- unconstrained arrays

TYPE r_vector IS ARRAY *POSITIVE RANGE <>, OF REAL;

TYPE i_vector IS ARRAY *NATURAL RANGE <>, OF INTEGER; -- POSITIVE and NATURAL
-- are predefined integer subtypes ranging 1 to INTEGER'HIGH,
-- respectively 0 to INTEGER'HIGH

-- declaring array objects

VARIABLE bus : word := *OTHERS =>'0',; -- default value of bus
--is «'0','0',...'0",

VARIABLE mem : memory := «OTHERS => «OTHERS =>'1',,; -- default value of mem
s el L0 LT,

VARIABLE a: r_vectorel TO 3, :=+1.0, 2.4, 3.4,; --"a" has 3 elements

VARIABLE b :i_vectors0 TO 1,; -- "b" has two elements

-- accessing array elements
buse3, := mem+2,3;;

-- record types
TYPE rec IS RECORD -- record type "rec" contains 4 elements "a" to "d"
a: BIT;
b : INTEGER,;
c: REAL;
d : bit_vectors0 TO 2,;
END RECORD;

-- declaring record objects
VARIABLE rec_var : rec ;= +'0', 34, -123.4, *OTHERS =>'0',,; --"a" ="'0',
--"p" =34, "c"=-123.4 and "d" = +'0','0','0",

-- accessing record objects

rec_var :=ea=>'1'", d=>+'0",'1'",'0",, b=>-1, c=>12.45;;
rec_var.a:='0"; -- accessing element "a" of record "rec_var"
rec_var.b :=111; -- accessing element "b" of record "rec_var"

E.4 assertionstatement:
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VARIABLE a,b : INTEGER,;

-- the assertion statement will report a message only if the condition
-- expression evaluates to FALSE

ASSERT a/=b -- assert statement will report nothing because
REPORT "a not equal b" -- a /= b evaluates to TRUE
SEVERITY WARNING;

ASSERT a=b -- assert statement will report the WARNING
REPORT "a not equal b" -- message "a not equal b"
SEVERITY WARNING;

ASSERTa=b
REPORT "a not equal b"; -- will report the ERROR message "a not equal b"

ASSERT a = b; -- will report the ERROR message
-- "Assertion violation"

E.5 attributes:

TYPE int_up IS INTEGER 0 TO 100;
TYPE int_down IS INTEGER 99 TO -1,

TYPE vec IS ARRAY «3 DOWNTO -1, OF INTEGER;
TYPE vec2d IS ARRAY «0 TO 3, 5 DOWNTO 1, OF BIT;
VARIABLE bus : vec;

examples for some predefined attributes

a:=int_up'LEFT; --a=0

a:=int_up'LOW; --a=0

a:=int_up'HIGH; --a =100

a :=int_down'LEFT; --a=99

a = int_down'HIGH; --a =99

a ;= vec'LEFT; -- a = 3; note: "vec" is an array type

a := bus'RIGHT; -- a =-1; note: "bus" is an array object
a:=bus'LOW; --a=-1

a ;= vec2d'LENGTHe1,; -- a =4, size of the first dimension of "vec2d"
a:=vec2d'HIGH*2,; --a=5

E.6 basetype:
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TYPE vec IS ARRAY «3 DOWNTO -1, OF INTEGER; -- the base type of type

-- "vec" is "vec"
SUBTYPE memory IS bit_vectorel TO 100,; -- the base type of "memory" is
-- "bit_vector"
SUBTYPE pin_count IS INTEGER 1 TO 20; -- the base type of "pin_count"
--is "INTEGER"

E.7 bit strings:

B"0110_1001"; -- ebinary,, length is 8, equivalent to
--+'0','1"'1'/'0",'1",'0",'0",'1",
B"0110100110"; -- ebinary,, length is 10, equivalent to
--B"01_1010 0110"
X"65"; -- shexadecimal,, length is 8, equivalent to
-- B"0110_0101"
0"126"; -- eoctal,, length is 9, equivalent to
--B"001_010 110"

E.8 internal block:

ARCHITECTURE block_struct OF test IS
SIGNAL clock : BIT :='0"
SIGNAL count : INTEGER := -1;
BEGIN
alu: BLOCK
PORT e<clk IN BIT; counter : INOUT INTEGER,; -- interface of block alu
PORT MAP-<clk => clock, counter => count,; -- port map association list
... --declarations for "alu"
BEGIN
counter <= counter + 1;
END BLOCK alu;

END block_struct;

E.9 concurrent statements:

ARCHITECTURE concurrent OF test IS
SIGNAL sig, data, dum : BIT;
PROCEDURE test_proc evall : IN BIT; pdata : IN BIT, IS
BEGIN

END test_proc;

BEGIN
-- concurrent signal assignment
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alabl: --label
sig <="1' AFTER 10 ns, '0' AFTER 15 ns; -- INERTIAL delay
data <= TRANSPORT '1' AFTER 20 ns; -- TRANSPORT delay

data <= REJECT 5 ns INERTIAL '1' AFTER 10 ns, '0' AFTER 15 ns; -- same as
-- INERTIAL delay, but only spikes with a pulse width less
-- than 5 ns are deleted. NOTE: you must have a VHDL'93
-- compliant compiler/simulator to use "REJECT"

-- conditional signal assignment

dum <="'1"' AFTER 10 ns, '0' AFTER 15 ns WHEN data_i = 100 ELSE
'l' AFTER 20 ns WHEN data_i = 100 AND data_i = 99 AND sig ='0' ELSE
'0' AFTER 100 ns;

-- selected signal assignment
WITH data_i SELECT
'"1' AFTER 10 ns, '0' AFTER 15 ns WHEN 1| 10, -- assign waveform if
-- "data_i" = 1 or "data_i" = 10
'"1' AFTER 20 ns WHEN 100,
'0' AFTER 2 ns WHEN OTHERS; -- default assignment

-- process statement
pnamel: PROCESS

VARIABLE count : INTEGER := 0;
BEGIN

COUNT := COUNT + 1;

WAIT ON data;
END PROCESS;

-- concurrent assertion statement
ASSERT dum ='1'
REPORT "signal dum is '0"™
SEVERITY WARNING;

-- concurrent procedure call
test_proc evall=>sig, pdata=>data,;

END concurrent;

E.10 defaultexpression:

ENTITY test IS
GENERIC «def val : BIT :='1',; -- default value of "def val" is '1'
PORT eclk : IN BIT :='0"; data : INOUT BIT := def_val,; -- default value
-- of "clk" is '0', the default value of "data" is "def val".
-- Note, "def_val" is declared in the generic clause above!
END test;

ARCHITECTURE block_struct OF test IS
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SIGNAL clock, reset_pin : BIT :='0";
SIGNAL count : INTEGER :=-1;
SIGNAL bus : bit_vectors0 TO 7, := «4=>'1', OTHERS=>'0",; -- default value
-- of "bus" is B"0000_1000"
BEGIN

END block_struct;

E.11 deferredconstant:

PACKAGE pack IS
CONSTANT c_normal : INTEGER := 100; -- normal constant
CONSTANT c_deffered : INTEGER; -- deferred constant
END pack;

PACKAGE BODY pack IS
CONSTANT c_deffered : INTEGER := -99; -- full declaration of constant
-- "c_deffered"
END pack;

E.12 incomplete typedeclaration:

-- example of a recursive type
TYPE mytype; -- incomplete type declaration
TYPE link_mytpe IS ACCESS mytype; -- define an access type for "mytype"
TYPE mytpye IS RECORD
next : link_mytype;
data : INTEGER;
END RECORD;

E.13 enumerationtype:

TYPE colour IS ered, yellow, green,;
TYPE four_state IS «'0', 'L', 'Z' 'X',;

E.14 integertype:

TYPE state IS RANGE 0 TO 32;
TYPE bit_index IS RANGE 31 DOWNTO 0;

E.15 inertial delay:
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SIGNAL data : INTEGER,;

-- assume the actual projected output waveform of signal "data" is

-- ¢4, 8ns,°12,10ns, *-1, 15 ns, *12, 18 ns, 100, 25 ns,,
- |

- | time

-- value

-- then the driver list after executing

data <= 12 AFTER 11 ns, 100 AFTER 15 ns;

-- at simulation time 3 ns evaluates to
-- ¢12,10ns, 12,14 ns=3 ns + 11 ns, <100, 18 ns,

Examples

E.16 transport delay:

SIGNAL data : INTEGER;

-- assume the actual projected output waveform of signal "data" is

-- ¢4, 8ns,°12,10ns, *-1, 15 ns, «12, 18 ns, 100, 25 ns,,
- |

- | time

-- value

-- then the driver list after executing

data <= TRANSPORT 12 AFTER 11 ns, 100 AFTER 15 ns;

-- at simulation time 3 ns evaluates to
-- ¢4, 8ns,°12,10ns, 12, 14 ns=3 ns + 11 ns, «100, 18 ns,
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