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VHDL Glossary

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 numbeiisatioezed.

B.1 abstract literal: A of thefuniversal redlabstracftypg or theluniversal integér
abstrackypd (813.2,813.4)

B.2 accesdype: A ftypd that provides access to [abjec}of a giverftypgd Access to such an

[objectis achieved by alaccessvalug returned by afallocato} thefaccessvalug is said to
[designatghelobject (83,813.3)

[ExampleE.1]

B.3 accessnode The mode in which a filebjectis opened, which can be either read-only or
write-only. The access mode depends on the value supplied to the Opejpakandetér
(§3.4.1,814.3).

B.4 accessvalue: A value of anfaccesstypd This value is returned by gadlocato} and
[designatdsan [objec} (which must be of a givenftypg A null access value
[designatdsiofobject An access value can orfdesignatieanfobjec}created by it
cannoidesignaten|objecideclared by apbjecldeclaratioh (83,3.3)

[ExampleE.1]

B.5 active driver : A[drivelthat acquires a new value duringimulationcyclg regardless of
whether the new value is different from the previous value. (§138526.4)

B.6 actual: Anlexpressionalport, alsignal or avariabl¢associated with f'ormal port, fformal|
[parametgrorfformal generi¢ (81.1.1.1, 81.1.1.2, 83.2.1.1, 84.3.1.2, 84.3.2.2, §53.2,1.2)

B.7 aggregate

1. The kind ofexpressighdenoting a value of[eompositetypd The value is specified by
giving the value of each of the elements of [dwenpositetypd Either alpositional]
[associatiopor ajnamedassociatiopmay be used to indicate which value is associated
with which element.

2. A kind of target of dvariablé assignment statement assignment statement
assigning a composite value. The target is then sai@ io the form of amaggregate
(87.3.1, 87.3.2,87.3.4,7.3.5,87.5.2)
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[ExampleE.2]

B.8 alias: An alternatgnamefor alnamedentity (84.3.3)

B.9 allocator: An operation used to crea@@onymougvariableobjectsaccessible by means

offacceswalue$ (83.3,87.3.6)

B.10analysis The syntactic and semantic analysis of source code in a and
the insertion of intermediate form representationgledignunitg into aldesignlibrary, (81
1.1, 811.2811.4)

B.11 anonymous The undefinedsimple naméof an item, which is created implicitly. The

basdtypd of anumerictypd or arfarraytypdisfanonymodssimilarly, thdobjecidenoted by an
[acceswalugislanonymous(84.1)

B.12 appropriate: A prefix is said to be appropriate foltypd if theltypg of the prefix is the

ftypd considered, or if thigypd of the prefix is afaccessypd whosddesignatedypdis theftypd
considered(86.1)

B.13architecture body: A body associated with gmntity declaratiofto describe the internal
organization or operation of [designentity An [architecturebody is used to describe the

behavior, data flow, or structure (81,81.2)

B.14array object: Anfobjectof arfarraytypd (§3)
[ExampleE.3]

B.15 array type: A ftypd the value of which consists of elements that are all of the same
[subtypg(and hence, of the sarfgd). Each element is uniquely distinguished by an index
(for a one-dimensional array) or by a sequence of indexes (for a multidimensional array).

Each index must be a value dfliacretetypdand must lie in the correeidexrangé (83.2.1)
[ExampleE.3]

B.16 ascendingrange: AfrangéL to R.(83.1)

B.17 ASCII: The American Standard Code for Information Interchange. The package
Standard contains the definition of ftypd Character, the first 128 values of which represent
the ASCII character set. (§3.1814.2)

B.18 assertion violation: A violation that occurs when the condition of an assertion
statement evaluates to fal$88.2)

[ExampleE.4]

B.19 associateddriver : The singledrivel for alsignalin the (explicit or equivalent) process
statement containing tfsggnalassignment statemer§12.6.1)
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B.20 associated inwhole: When a singlfassociatiorelemerjtof a compositfformal supplies
the association for the entffermal (§4.3.2.2)

B.21 associatedindividually : A property of aformal port, generic, oparametgrof a
[compositetypd with respect to sonfassociationtist A compositdformal whose association is
defined by multiplgassociatiorelementsin a singlgassociatiodist| is said to beassociated
individually in that list. The formats of suclssociation elements must denote
non-overlappinfsubelementsrfslice$of thefformal (84.3.2.2)

B.22 associationelement An element that associates [aotuall or local with a local or

formal (§4.3.2.2)

B.23 associationlist: A list that establishes correspondences bet{i@ena| orlocal por{ or
[parametgnamepand local ojctualnameporjexpressiony84.3.2.2)

B.24 attribute: A definition of some characteristic offrmmedentity Some attributes are
predefined foftype$ [rangep values|signal$ and functions. The remaining attributes are user
defined and are alwajg®nstants(§4.4)

[ExampleE.5]

B.25 base specifier. A lexical element that indicates whethefbi string literal is to be
interpreted as a binary, octal, or hexadecimal v4g18.7)

B.26 basetype: Theftypd from which gsubtypédefines a subset of possible values, otherwise
known as fconstrairt This subset is not required to be proper. The [bamkof aftypd is the
typd itself. The basfypd of afsubtypéis found by recursively examining thgpd mark in the
[subtypéindication defining thisubtypé If theftypd mark denotes [ypd thattypd is the base
ftypd of the[subtypé otherwise, thigypd mark is and this procedure is repeated on
thatsubtyp (§3) Seealso[ subtypé

[ExampleE.6]

B.27 basedliteral : An [abstractliteral expressed in a form that specifies the base explicitly.
The base is restricted to the range 2 to(863.4.2)

B.28basicoperation: An operation that is inherent in one of tbéowing:

1. An assignment (in an assignment statement or initialization);

2. Anjallocato

3. Afselectechamé an indexefhamé or

4. A qualification (in a qualifieexpressioy an expliciftype conversioh afformal orfactual
[designatdin the form of dype conversioh or an impliciftype conversiohof a value of
ftypd[universal_integéor [universal_redto the corresponding value of anotmemeric]
or

5. A [numericliteral (for a universaltypé), thelliteral null (for anfaccessypd), alstring]
iteral, apit stringliteral, anaggregafeor a predefinef@itributg (§3)
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B.29 basic signal: A [signa) that determines tHériving valuefor all othersignal$ A [basic]|
Signalis

Either a scaldsignalor aresolvedsignal
Not ajsubelememnof alresolvedsignal

Not animplicit signajof the forn{S’Stable(T), S’Quiet(T), o Transactiohand
Not animplicit signalGUARD| (812.6.2)

B.30 belong (to arange). A property of a value with respect to sojaegé The value V is
said tobelong to arangeif the relationsflower bound<= V) and (V <supperbound) are

both true, wherggower boundandupperboundare the lower andpperbound$ respectively,

of thefangé (83.1,83.2.1)

B.31 belong (to asubtype) A property of a value with respect to soubtypg A value is
said tobelong to asubtypeof a giverjtypd f it belongs to thitypd and satisfies the applicable

[constrairit (§3,83.2.1)

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

anfinstanckof a component. can be specified in an explicit or a defdnilding
indication. (81.3, 85.2.1, 8§5.2.2, §12.3.322.4.3)

B.33 bit string literal : A formed by a sequence |ektendeddigitd enclosed between
two quotation (") characters and preceded basespecifief Theftypg of albit stringliteral is
determined from the context. (§7.381,3.7)

[ExampleE.7]

B.34 block: The representation of a portion of the hierarchy of a desifplod¥ is either an
externalblock or a (81,81.1.1.1,81.1.1.2,81.2.1, 8§1.3, §1.8113.2)

[[ExampleE.8]

B.35bound: A label that is identified in the instantiation list dE@nfiguratiofispecification
(85.2)

B.36 box: The symbol <> in afindex subtypgdefinition, which stands for an undefined
Differentjobject$of theltypd need not have the same bounds and dired32.1)

B.37 bus. One kind ofguardedsignal A bus floats to a user-specified value when all of its
drivergare turned off. (84.3.1.84.3.2)

B.38 character literal: A of the|charactertypg Character literals are formed by
enclosing one of the graphic characters (including the space and nonbreaking space
characters) between two apostrophe () characters. (8133)

B.39 character type: An |enumerationtype with at least ongcharacterliteral among its
lenumeratioriteralg (83.1.1,83.1.1.1)
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B.40 closely relatedtypes: Twoltypd marks that denote the saftygd or twojnumerictypes
Two [array type$ may also be closely related if they have the same dimensionality, if their

index[types$at each position are closely related, and ifghaytypeghave the same element
Explicittype conversiofis only allowed between closely related ty€3.3.5)

B.41complete 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 pardg&&r.

B.42 completecontext A |declaratiop alspecificatioh or a statement; complete contexts are
used in overload resolutio(§10.5)

B.43 composite type: A whose values have elements. There are two classes of
composite typegarraytypesandrecordtypes (83,83.2)

[ExampleE.3]

B.44 concurrent statement A statement thaexecutdsasynchronously, with no defined
relative order. Concurrent statements are used for dataflow and structural desc(gfions.

[ExampleE.9]

B.45 configuration: A construct that defines how componferdtancdsn a giver]blocK are
[boundito design entities in order to describe how design entities are put together to form a
complete design. (81, §1.8.2)

B.46 conform: Two [subprogramspecificationfs are said to conform if, apart from certain
allowed minor variations, botfepecificationsare 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 ffdeferredconstanjdeclarations(§2.7)

B.47 connected A associated with afctudlpori or [signal A [formal [pori
associated with the reserved woiaenis said to beinconnected§1.1.1.2)

B.48 constant An [objec} whose value may not be changed. Constants magxplitly
declared,[subelementsof |explicitly declaredconstants or interface constants. Constants
declared in packages may alsqdeéerredconstants(84.3.1.1)

B.49 constraint: A subset of the values oftgpd The set of possible values forfaijiectof a
givenftypd that can be subjected to a condition call¢gmbastrairit A value is said t{atisfy

the constraint if it satisfies the corresponding condition. Thergndex constraints|range|

[constraintisand size constraintg3)

B.50 conversionfunction: A function used to convert values flowing through associations.
For interfacdobject$ of [nod¢ in, conversion functions are allowed only For
interfaceobject$of [nodé out or buffer, conversion functions are allowed only [lammalg

For interfacdqobject$ of [modg inout or linkage, conversion functions are allowed on both
fformalg andactuals Conversion functions have a sinfjarametdr A conversion function
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associated with gactudlaccepts thgypg of thefactudland returns thieypd of thefformal A
conversion function associated witffaamal accepts thftypd of thefformal and returns the

ftypd of thefactud) (84.3.2.2)

B.51 convertible: A property of an operand with respect to sdiyed An operand is
convertible to somg/pg if there exists an implicit conversion to tfabd (§7.3.5)

B.52 current value: The value component of the sinfifansactiohof a[drive] whose time
component is not greater than the current simulation time. (812.6. 12.6.1, 88226623)

B.53decimalliteral : Anjabstractiteralthat is expressed in decimal notation. The base of the
is implicitly 10. Theliteral may optionally contain an exponent or a decimal point and
fractional part(813.4.1)

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 called
the[scopgof the declaration. Within tHscopgof 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 tHgimplenaméof thehhamedentity Thelsimplenaméis said tddenotg

the associatddamedentity (§4)

B.55 declarative part: A syntactic component of certddfeclarationsor statements (such as
[entity declarationsfarchitecturebodie$ andblocK statements). Thideclarativepart defines
the lexical area (usually introduced by a keyword sucis a@nd terminated with another
keyword such adegin) within which[declarationsmay occur. (81.1.2, §1.2.1, §1.3, §2.6,
§9.1, §9.2, §9.6.59.6.2)

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

[declaratioh whichlextendito the end of anfgrchitecturébody for that entity (§10.1)

B.57 decorate To associate a user-definatiribut¢with ajnamedentity and to {define} the
value of thajattribute (85.1)

B.58 default expression A default value that is used foffarmal generic, port, gparameter
if the interfacdobjectis unassociated. A default expression is also used to provide an initial

value forlsignal$and theifdriversg (84.3.1.284.3.2.2)

[ExampleE.10]

B.59 deferred constant A [constarjtthat is declared without an assignment symbol (:=) and
expressiohin a packagfdeclaratioh A correspondindfull_declaratiohof the constant must
exist in the package body to define the value of the con&ing.1.1)

[ExampleE.11]
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B.60 delta cycle A [simulationcyclg in 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 adva a

Only nonpostponed processes can be executed didiltpaycld (§12.6.4)

B.61 denote A property of the identifier given in [declaratioh Where thddeclaratiohis
[Visiblg, the identifier given in thideclaratiotis said tadenotethehamedentity 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 gexeysisof|design

(811.4)

B.63depend (on a signavalue). A property of afimplicit signajwith respect to some other
Thelcurrentvalug of anfimplicit signa] R is said todependon thelcurrentvalué of
anothefsignal S if R denotes gmplicit signal S'Stable(T), S'Quiet(T), or S'Transaction, or
if R denotes an impliclGUARD signaland S is any oth@mplicit signalnamed within the

[guardexpressiojthat defines theurrentvalugof R.(§12.6.3)
B.64 descendingrange: AfrangéL downto R. (§83.1)

B.65 design entity: An |entity declaratiopntogether with an associat@ichitecturebody,
Different design entities may share the saeméity declaratioph thus describing different
components with the same interface or different views of the same comggaégnt.

B.66 designfile: One or morfdesignunitdin sequencg§1.1)

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

successive decomposition of [design entity into subcomponents arfdinding of those

components to other design entities that may be decomposed in a similar rg&iner.

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

of analyzeqdesignunitg (§11.2)

B.69 design unit: A construct that can be independently analyzed and storedd@sign|
libraryl A design unit may be dantity declaratioh anfarchitecturebody alconfiguration]
declaratioha package declaration, or a package body declar&ibh.1)

B.70 designate A property offaccessvaluegthat relates the value to sofobject when the
[acceswalugis nonnull. A nonnulkcceswsalugis said tadesignateanfobject (§3.3)

B.71 designatedsubtype For arfaccesgype, the[subtypgdefined by th¢subtypgindication
of thefaccesdypd definition. (§3.3)

B.72designatedtype: For arfaccessypd the basfypd of thelsubtypédefined by thsubtypé
indication of thaccesdypd definition. (§3.3)
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B.73designator.

1. Syntax that forms part of gmssociatiorelement A formal designator specifies which
[formal parameter, port, @eneri¢(or whichjsubelemenorislicg of afparameteiport or
is to be associated with fetugdlby the giverfassociatiorelemenjt An actual
designator specifies whigttual expression, signal, wariableis to be associated with a
fformal (or [subelemeftor [subelementsof afformal)). An actual designator may also
specify that thfformalin the giverlassociatiorelemeritis to be left unassociated (with an
actual designator afpen). (84.3.2.2)

2. An identifier,[charactefiteral, or operator symbol that defines [alag for some other
(84.3.3)

3. Asimple naméthat denotes a predefined or user-deflagdbut¢in anfattributénamé
or a user-definedttributg¢in anattributgispecificatiop (85.1, §6.6)

4. An [simple namg¢ [characterliteral, or operator symbol, and possibly a signature, that
denotes in the entity name list of dattributdispecificatioh (85.1)

5. An identifier or operator symbol that defines [freanéof a subprogram. (§2.1)

B.74 directly visible: A |visibld[declaratiohthat is nofvisibld by selection. Adeclaratiohis
directly visible within itsimmediatescopé excluding any places where theclaratiohis
[hidden A |declaratiohoccurrindimmediatelywithin| thejvisiblg part of a package can be made
directly visible by means of a use clause. (§10.3, 18&8also| visibld,

B.75discretearray: A one-dimensional array whose elements ardd$eretetype (§7.2.3)
B.76discreterange: Afrang¢whosdboundkare of (83.2.183.2.1.1)

B.77 discretetype: Anlenumeratiortypg or anintegertypa 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 fprojected outpuivavefornjof alsignal The value of thfsignal

is a function of thfcurrentvalue$of its[driverg Each process that assigns to a g[sigmal
implicitly contains for that[signal A [signa] assignment statement affects only the
[associatedlriver(s) (812.4.4, 812.6.1, §12.6.812.6.3)

B.79driving value: The value {signalprovides as [gourcof othefsignal$ (§12.6.2)

B.80 effective value: The value obtained by evaluating a reference tdsitpeal within an

[expressioh(812.6.2)

B.81 elaboration: The process by which achieves its effect. Prior to the
completion of its elaboration (including before the elaboratiorffledaratiohis not yet
elaborated(812)

B.82element A constituent of gompositetypd (83) Seealso[ subelemeht
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B.83 entity declaration: A definition of the interface between a giJéesignentity and the
environment in which it is used. It may also speldéglarationlsand statements that are part

of theldesignentityl A givenlentity declarationmay be shared by many design entities, each
of which has a different architecture. Thus,jemity declaratiopcan potentially represent a
class of design entities, each with the same interface§{8L),

B.84 enumeration literal : A [iteral of anlenumeratiortypg An enumeration literal may be
either an identifier or |aharacteiiteral (85.1.1,87.3.1)

B.85enumeration type: A ftypdwhose values are defined by listing (enumerating) them. The
values of thftypd are represented [gnumerationiterald (§3.1,83.1.1)

[ExampleE.13]

B.86 error: A condition that makes the source description illegal. If an error is detected at the

time offanalysikof a[designunit, it prevents the creation ofii@arary unif for the giverjdesign

A run-time error causes simulation to termingd1.4)

B.87 erroneous An condition that cannot always be detected. (§2.182.D)

B.88 event A change in thdcurrentvalué of alsignal which occurs when thgignal is
updated with itgffectivevalug (§12.6.2)

B.89 execute

1. When first thddesignhierarchjof ajmode]is elaborated, then itset$are initialized, and
finally simulation proceeds with repetitive execution of [gimulation cyclg during
which processes are executed [aatbare updated.

2. When a process performs the actions specified by the algorithm described in its
statement part. (812, 12.6)

B.90 expandedname A |selectechame(in the syntactic sense) that denotes one or all of the
primary units in or anyjnamedentity within a primary unit. (86.3, §8.13eealso
selectechamg¢:

B.91 explicit ancestor The parent of thgmplicit signal that is defined by the predefined
[attributes DELAYED, '"QUIET, 'STABLE, or "'TRANSACTION. It is determined using the
prefix of thefattributé If the prefix denotes dexplicit signalor (oflmembejthereof), then that

is the explicit ancestor of tfimplicit signal If the prefix is one of thenplicit signal$defined
by the predefinegittributeS DELAYED, 'QUIET, 'STABLE, or "'TRANSACTION, this rule

is applied recursively. If the prefix is amplicit signal GUARD, thelsignal has no explicit
ancestor(82.2)

B.92 explicit signal A defined by the predefindattributes’DELAYED, 'QUIET,
'STABLE, or ' TRANSACTION. (82.2)

-10-
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B.93 explicitly declared constant A [constarjtof a specifiedtypd that is declared by a
[constarjdeclaratioh(84.3.1.1)

B.94 explicitly declared object: Anobjectof a specifiedtypd that is declared by
[declaratioh Anjobjecfideclaratiofis called gsingle-objecteclaratiofif its identifier list has a
single identifier; it is called anultiple-objectdeclarationif the identifier list has two or more
identifiers. (84.3, 84.3.13eealsojimplicitly declaredobject

B.95expression A formula that defines the computation of a val§&.1)

B.96 extend A property of source text forming|declarativeregionwith disjoint parts. In a
[declarativeregionwith disjoint parts, if a portion of text is said éatendfrom some specific
point of adeclarativeregionto the end of the region, then this portion is the corresponding
subset of thleclarativeregion (and does not include intermediate declarative items between

an interfacdeclarationand a corresponding boldgclaratiol. (§10.1)

B.97 extendeddigit: A lexical element that is either a digit or a let{€d3.4.2)

B.98 external block: A top-leveldesignentity that resides in and may be used as a
component in other desigr(81)

B.99 file type: A [typd that provides access [abjectcontaining a sequence of values of a
givenltypg |File typesare typically used to access files in the host system environment. The
value of a fildobjec}is the sequence of values contained in the host system fil&383,

B.100floating point types A discretdscalartypg whose values approximate real numbers.
The representation of a floating poftyipd includes a minimum of six decimal digits of
precision. (§3.183.1.4)

B.101 foreign subprogram: A subprogram that is decorated with Eiéribut¢’FOREIGN,
defined in package STANDARD. The STRING value of may specify
implementation-dependent information about [ibeeign subprograin Foreign subprograms
may have non-VHDL implementations. An implementation may place restrictions on the
allowabldmode} classes, arjypesof thefformal parametefso a foreign subprogram, such as
constraints on the number and allowable order dpdrametels(§2.2)

B.102 formal: A formal[pori or formallgeneritof aldesignentity, alblocK statement, or a
formal[parametéof a subprogram. (§2.1.1, §4.3.2.2, §5.2.821)

B.103 full declaration: A |constanfdeclaratiopoccurring in a package body with the same
identifier as that of eferredconstarjjdeclaratiohin the corresponding packadeclaratioh

A full typg|declaratiofis altypg[declarationcorresponding to gmcomplete typealeclaratiop
(82.6)

[ExampleE.11]

-11 -
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B.104 fully bound: A indication for the componeribstanckimplies an entity
interface and an architectu(g5.2.1.1)

B.105 generate parameter: A [constar}{object whoseftypd is the[basetypd of the[discrete]
[ranggof ajgeneratgparametgjspecification A [generateparametgiis declared by a generate
statement(89.7)

B.106 generic An interfaceglconstarjtdeclared in thfplocH header of statement, a
componentideclaratioh or an[entity declaratioh Generics provide a channel fjstati¢
information to be communicated tdbfocK from its environment. Unlikonstantishowever,

the value of ggeneri¢ can be supplied externally, either in a component instantiation
statement or injaonfigurationspecificatiop (81.1.1.1)

B.107 generic interfacelist: A list that defines local giormalgenerigconstants(81.1.1.1,
§4.3.2.1)

B.108globally static expression Anlexpressiofthat can be evaluated as soon agdésign|
hierarchyin which it appears is elaborated]ldcally staticexpressiofis also globally static

unless thiexpressiofappears in a dynamically elaborated cont@.4)

B.109 globally static primary: A whose value can be determined during the
of its [complete context and that does not thereafter change. Glotstatig

primaries can only appear within statically elaborated contggist.2)

B.110group: A named collection dhameentitie} Groups relate differefitameentitie$for

the purposes not specified by the language. In particular, groups may be decorated with

(84.6,84.7)

B.111guard: Seqguardexpression

B.112 guard expression A Boolean-valuedexpressiohassociated with statement
that controls assignments[goardedsignal$within thelplock A guard expression defines an
implicit signallGUARD|that may be used to control the operation of certain statements within

thefolocK (84.3.1.2, §9.1§9.5)

B.113 guarded assignment A concurrentsignal assignment statement that includes the
option guarded, which specifies that thlsignal assignment statement is executed when a
[signal[GUARD| changes from FALSE to TRUE, or when tlsaina) has been TRUE and an
[eventoccurs on one of tHeignal$referenced in the correspond{@JARD expressioh The
[signal[GUARD] may be one of the implicitly declarg@UARD|[signal$associated witfolocK
statements that hajguardexpressiorjsor it may be an explicitly declardgigna) of ftypd
Boolean that ifisiblg at the point of the concurrdsignalassignment statemeig9.5)

B.114 guarded signal: A declared as [eegistefor afpug Suchfsignal$have special
semantics when thddriverg are updated from withiguardedsigna) assignment statements.

(84.3.1.2)
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B.115 guarded target: A assignment target consisting only[miardedsignal$ An
unguarded target is a target consisting only of ungugsidedl|s (89.5)

B.116 hidden: A [declaratiohthat is nofdirectly visiblgd A [declaratiohmay behiddenin its
[scopgby ghomograpjof theldeclaratiop(§810.3)

B.117homograph: A reflexive property of twfdeclarationlsEach of twddeclarationss said
to be ahomographof the other if botffdeclarationhave the same identifier and overloading

is allowed for at most one of the two.[d¥erloadingis allowed for bottideclarationsthen
each of the two is[aomograpof the other if they have the same identifier, operator symbol,
or|charactetiteral, as well as the sanparameter and result typeofilg (81.3.1,810.3)

B.118identify: A property of gnaméappearing in an element association of an assignment

target in the form of alaggregafe Thejnaméis said toidentify afsignal or jvariabl¢ and any
[subelementsf thaisignalorjvariabl¢ (§8.4,88.5)

B.119 immediate scope A property of gdeclaratiohwith respect to thfgleclarativeregion

within which the[declaratiohimmediately occurs. The immediate scope of|dieelaratio]
extends from the beginning of fdeclaratiofto the end of thideclarativaregion (§10.2)

B.120 immediately within: A property of gdeclaratiohwith respect to somideclarative]
[region Aldeclaratiohis said to occurmmediatelywithin aldeclarativeregionif this region is
the innermost region that encloses|deelaratioh not counting thieleclarativeregion (if any)

associated with tHéeclaratiofitself. (§10.1)

B.121implicit signal Any [signal S’Stable(T), S'Quiet(T), S’'Delayed, or S'Transaction, or
any implicit|GUARD signal A [memberof an implicit signal is also an implicit signal.
(§12.6.2,812.6.%12.6.4)

B.122implicitly declared object: An [objectwhosddeclaratiohis not explicit in the source
description, but is a consequence of other constructs; for exgsmpel GUARD, (84.3,
89.1, 814.1Beealso| explicitly declaredbject

B.123imply: A property of indication in dconfiguratioffspecificatiohwith respect
to theldesignentity indicated by thépindind[specificatioh Thelbindind indication is said to
imply theldesignentity; the|designentity may be indicated directly, indirectly, or by default.
(85.2.1.1)

B.124impure function: A function that may return a different value each time it is called,

even when different calls have the same agiasimetgvalues. Apurefunction returns the

same value each time it is called using the same valupstadl[parametefsA impure
function carupdatfobject$outside of itfscopband can access a broader class of values than
alpurefunction} (82)

B.125 incomplete type declaration: A [typg|declaratiopthat is used to {define} mutually
dependent and recursfaecessypes (83.3.1)

-13-



VHDL Glossary

[ExampleE.12]

B.126index constraint: A [constrairltthat determines tHedex ranggfor every index of an
and thereby the bounds of the array. An index constraitarigatiblewith an
[arraytypdif and only if thdconstrairjtdefined by eaddiscreterangéin the index constraint is

compatible with the correspondifigdex subtypéin thefarraytypd An array valuesatisfiesan
index constraint if the array value and the index constraint have thdirsdemeangégat each

index position . (83.183.2.1.1)

B.127 index 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
correspondinflangé Thisfrangéof values is called thedexrange (§3.2.1)

B.128index subtype For a given index position of an array, thdexsubtypeis denoted by
theftypd mark of the corresponding indembtypédefinition. (§3.2.1)

B.129inertial delay: A delayjmode] 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 figignalassignment statements. (§83#8)ealso[ transpordelay

[ExampleE.15]

B.130initial value expression Anlexpressidfthat specifies the initial value to be assigned to
alvariablé (84.3.1.3)

B.131 inputs: The [signal$ identified by theflongest staticprefi{ of each[signal hamé
appearing as [arimary in eachexpressiof(other than timgxpressiorjswithin a concurrent
[signalassignment stateme(®9.5)

B.132 instance A subcomponent of whose prototype is a component
[declaratiop|designentity, or|configuratiopdeclaratiop Each instance of a component may
have differenfactualbassociated with ifocal portg andgenerick 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 either|designentity or alconfiguratiofjdeclaratiopcreates an instance of the denoted

(89.6, §9.6.189.6.2)

B.133integer literal : An[abstraciiteral of thetypgluniversal integéthat does not contain a
base point(813.4)

B.134integer type: A discretdscalartypgd whose values represent integer numbers within a
specifiedrangé (83.1,83.1.2)

[ExampleE.14]
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B.135 interface list: A list that declares the interfafmbject$ required by a subprogram,
componenidesignentity, orlblocK statement(84.3.2.1)

B.136internal block: A nestedblocKin a[designunii, as defined by [alocK statement(§1)

[ExampleE.8]

B.1371S0O: The International Organization f&tandardization.

B.1381S0 8859-1 Thel[SQ Latin-I character set. Package Standard contains the definition of
ftypd Character, which represents 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 I/O
operations, the propagation [signal values, and the updating of valuedimblicit_signal$

[such as S'Stable(T)]; in addition, it detefglgentkthat occur and causes the appropriate
processes fexecuthin response to thofventk (§12.6)

B.140left of: When both a value V1 and a value [M&ong to aangéand either thangéis
anlascendingang¢and V2 is the successor of V1, or [laage¢is adescendingangéand V2
is the predecessor of V(§3.1)

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 thakangé except for the last value in the lig§3.1)

B.142library : Seddesignlibrary
B.143library unit: The representation i of an analyzefdesignunii (§11.1)

B.144literal : A value that is directly specified in the description of a desiditefal can be
albit stringliteral,[enumeratioriiteral, [numericliteral, [stringliteral, or the literahull. (§7.3.1)

B.145local generic An interfacdobject declared in a componeldeclaratiohthat serves to
connect formal generitin thefinterfacelist] of an entity and aactualgeneritor value in the
instantiating that entity. (§4.3, §4.3.282..5)

B.146local port: Alsignaldeclared in thfnterfacelisf of a componerdeclaratiofthat serves
to connect in thefinterfacelist] of an entity and alactualpori or[signa}in the
instantiating that entity. (§4.3, §4.3.282,..5)

B.147 locally static expression An [expressiorthat can be evaluated during fiealysikof
theldesignunifin which it appears. (§7.47.4.1)

B.148 locally static name A [naméin which ever is locally [stati¢ (if every
[discreterangéthat appears as part of fhamédenotes a locallgtaticranggor[subtypgand if
no prefix within thgnameis either arpbject or value of afaccesgypd or a function call).
(86.1)
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B.149 locally static primary : One of a certain group of primaries that inclufiesralg
certairlconstanisand certaifattributet (§7.4)

B.150 locally static subtype A [subtypéwhoselboundkand direction can be determined
during thdanalysipof thefdesignuniiin which it appearg§7.4.1)

B.151longest staticprefix: Thejnamegof ajsignal or ajvariablgihame if the[namgis alstatic|
[signa) or[variablenamé Otherwise, thfongest statiprefiy is the longest prefix of tHeamé
that is gstaticsignalorjvariablename¢ (86.1)Seealsolstatic signahamé¢

B.152loop parameter: A [constarjtimplicitly declared by the for clause of a loop statement,
used to count the number of iterations of a I¢8p.9)

B.153 lower bound: For a nonnulfrang¢L to R or L downto R, the smaller of L and R.
(83.1)

B.154match: A property of a signature with respect to|faameteandsubtypéprofile of a
subprogram onumeratioriteral The signature is said tmatchthel|parameter and resplt

if certain conditions are tru¢§2.3.2)

B.155 matching elements Corresponding elements of tyammpositetypg values that are
used for certain logical and relational operati¢6%.2.3)

B.156member. A[slicd of anjobjec} a[subelemeftor arfobjec} or &slicd of alsubelemenof
anfobject (§3)

B.157mode The direction of information flow through t{peri orjparametgerModes aren,
out, inout, buffer, orlinkage. (84.3.2)

B.158model: The result of thiglaboratiopof a[designhierarchy Themodelcan be executed
in order to simulate the design it represents. (812,6)

B.159 name A property of an identifier with respect to somamedentity Each form of
associates an identifier wit In certain places within tfecopgof a
declaratiopit is valid to use the identifier to refer to the associgdedentity; these places

are defined by the visibility rules. At such places, the identifier is said to betheof the

[namedentity (84,86.1)

B.160 named association An [associatiorelementin which thefformal|designatqrappears
explicitly. (84.3.2.287.3.2)

B.161 named entity: An item associated with an identifiggcharacterliteral, or operator

symbol as the result of an explicit or implidiclaratioh (84) Seealsonamé

B.162net: A collection ofldriverg |signal$(including[portg andjimplicit signal$, |conversion
and[resolutionfunction$ that connect different processes. Initialization of a net
occurs aftefelaboratioh and a net is updated during egghulation cycleg (812, §12.1,
§12.6.2)
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B.163 nonobject alias: An [aliag whosddesignatdrdenotes so other than an
(84.3.3, 84.3.3.2%eealsojobjectaliag

B.164 nonpostponedprocess An explicit or implicit process whose source statement does
not contain the reserved wombstponed When a nonpostponed process is resumed, it
[executdsin the currenfsimulationcycld Thus, nonpostponed processes have access to the
[currentvalue$ of [signal$ whether or not those values are stable at the cumedg] time.
(89.2)

B.165null array: Any of theldiscreterangefin thelindex constraintof an array that define a

[nullrangé (83.2.1.1)

B.166null range: A [rangéthat specifies an empty subset of valuefadgélL to R is
[rangéif L > R, andrangéL downto R is gnull rangéif L < R. (§3.1)

B.167null slice A[slicdwhosddiscreterangéis anull rangé (86.5)

B.168 null waveform element A jwavefornelement that is used to turn offdaivel] of a
lguardedsignal (88.4.1)

B.169 null transaction: A [transactiohproduced by evaluating [aull waveform elemerit
(§8.4.1)

B.170numeric literal : Anfabstractiteral, or gliteral of alphysicaltypeg (87.3.1)

B.171numeric type: Anfintegertypg alfloating pointtype or aphysicaltype (83.1)

B.172object: A [namedentity] that has a value of a givitypd Anfobjec}can be fconstarjt
[signal variablg or file. (84.3.3)

B.173 object alias: An [aliag whosefaliag[designatdrdenotes afobjec} (that is, gconstarjt
[signal [variablg or file). (84.3.3, 84.3.3.13eealsononobjeckliag

B.174overloaded Identifiers ofenumeratioriteralg that denote two differefitameentitie$
[Enumeratioditeralg subprograms, anuredefinedoperatorgmay be overloaded. At any place
where an overloadgdnumerationiteral occurs in the text of a program, of the
lenumeratioriteral must be determinable from the context. (§2.1, §2.3, §2.3.1, §88312]1)

B.175 parameter. A [constarit[signa) [variablg or file declared in thénterfacelisi of a
[subprogramspecificatioh The characteristics of the class [abjecty to which a given
parameter belongs are also characteristics of the parameter. In addition, a parameter has an
associateqmodg that specifies the direction of data flow allowed through the parameter.
(§2.1.1,82.1.1.1, §2.1.1.2, §2.1.1.3, §886)

B.176 parameter interface list: An that declares thfparametefsfor a

subprogram. It may contain interfapenstanfdeclarations interfacelsignal [declarations
interface [variablg [declarations interface file|declarations or any combination thereof.
(84.3.2.1)
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B.177 parameter type profile: Two formal parametgtists that have the same number of

[parametetsand at eacjparametéposition the correspondifgarametetiave the same base
(82.3)

B.178 parameter and result typeprofile: Two subprograms that have the sgpaeametegr
ftype profilg, and either both are functions with the same resultfiyageor neither of the two
is a function(82.3)

B.179parent: A process or a subprogram that contains a procedure call statement for a given
procedure or for a parent of the given proced{§2.2)

B.180 passive process A process statement where neither the process itself, nor any
procedure of which the process contains fignajassignment statemei(§9.2)

B.181physicalliteral : A[numericliteral of ajphysicaltypg (83.1.3)

B.182 physical type: A numeridscalartypd that is used to represent measurements of some
quantity. Each value of [ghysicaltypd 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 for that

(83.1,83.1.3)

B.183port: A channel for dynamic communication betwedbl@cK and its environment. A
[signaldeclared in thfnterfacelist of anentity declaratiohin the header of[alocK statement,
or in theinterfacelist] of a componerjdeclaratioh In addition to the characteristicsj@gnalg

ports also have an associafedd¢ thejmodgconstrains the directions of data flow allowed
through the port. (81.1.1.84.3.1.2)

B.184 port interface list: An that declares the inputs and outputs
component, ofdesignentity It consists entirely of interfadsignal[declarations (§1.1.1,
81.1.1.2,84.3.2.1,84.3.289.1)

B.185 positional association An [associationelementthat does not contain an explicit
appearance of tiffermal[designatdrAn[actudldesignatdat a given position in
corresponds to the interface element at the same position [intéhkacelist (84.3.2.2,
§7.3.2)

B.186 postponedprocess An explicit or implicit process whose source statement contains
the reserved worgdostponed When a postponed process is resumed, it dogsxaotitbuntil

the finalisimulationcyclg at the current modeled time. Thus, a postponed process accesses the
values ofsignal$that are the "stable" values at the current simulated (B0e2)

B.187 predefined operators. Implicitly defined operators that operate on the predefined

Every predefined operator isjpare functio No predefined operators have named

[formal[parameteisthereforejnamedassociatiopmay not be used when invoking a predefined
operation. (87.2814.2)
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B.188primary : One of the elements making up|expressionEachprimaryhas a value and

aftypd (87.1)

B.189projected output waveform: A sequence of one or mdmansactionsepresenting the
current and projected future values of[thel (§12.6.1)

B.190pulse rejectionlimit : The threshold time limit for which[signalvalue whose duration
is greater than the limit will be propagatedp@se rejectioriimit|is specified by the reserved
word reject in an inertially delayeignalassignment statemei(§8.4)

B.191 pure function: A function that returns the same value each time it is called with the
same values gectudlparametefsAn|impurefunction may return a different value each time
it is called, even when different calls have the qanteaparametgralues(82.1)

B.192quiet: In a giverjsimulationcyclg alsignalthat is not active(§12.6.2)

B.193range: A specified subset of values ofsaalartypg (§3.1)Seealsofascendingangé
[belong (to aange))|descendingangé¢lower bound andupperbound

B.194 range constraint: A construct that specifies tfrangéof values in &ypg A [range]
[constrairtis compatiblewith a[subtypéif each bound of thleangdfoelong to asubtypéor if
therangeconstraindefines The direction of flangeconstrairtis the same as the
direction of itdrangé (83.1, §3.1.2, §3.1.33.1.4)

B.195read: The value of afobjectis said to beead when its value is referenced or when
certain of itgattributegare referencedg84.3.2)

B.196 real literal: An [abstractliteral of theltypgluniversal reathat contains a base point.
(813.4)

B.197 record type: A [compositetypg whose values consist of named elements. (83.2.2,
§7.3.2.1)

B.198 reference Access to anamedentity Every appearance of [designatgr(a namé
[characterliteral, or operator symbol) is [eeferenckto thelnamedentity denoted by the
[designatdrunless thiglesignatdappears in fibrary| clause or use clause. (§1841.2)

B.199 register: A kind of |guardedsignal that retains its last driven value when all of its

[drivergare turned off(§4.3.1.2)

B.200regular structure: [[nstancéof one or more components arranged and interconnected
(via[signal$ in a repetitive way. Eadinstanckmay have characteristics that depend upon its
position within thggroup offinstancesRegular structures may be represented through the use
of the generate stateme(89.7)

B.201 resolution: The process of determining thesolvedvalug of aJresolvedsignal based

on the values of multip[gourceldor thafsignal (§2.4,84.3.1.2)
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B.202 resolution function: A user-defined function that computes jesolvedvalug of a
[resolvedsignal (82.4,84.3.1.2)

B.203 resolution limit : The primary unit oftypd TIME (by default, 1 femtosecond). Any
TIME value whose absolute value is smaller than this limit is truncated to zero (0) time units.
(83.1.3.1)

B.204resolvedsignal: Alfsignalthat has an associafegbolutionfunctior} (§4.3.1.2)

B.205 resolved value: The output of thdresolutionfunctior] associated with thleesolved]
which is determined as a function of the collectiofnpfit3from the multipldsourcels
of thefsignal (82.4,84.3.1.2)

B.206 resource library : A containingflibrary unitg that are referenced within the
being analyzed§11.2)

B.207result subtype Thelsubtypéof the returned value of a functiqg2.1)

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 process is a
[nonpostponedrocesks the process will subsequenixecutpduring the curre

Otherwise, the process iSpastponedprocesls which will [executduring the final
[simulationcyclg at the current simulated tim@12.6.3)

B.209right of: When a value V1 and a value f#2long to aangéand either thfgangéis an
[ascendingangéand V2 is the predecessor of V1, orfthege¢is gdescendingang¢and V2 is
the successor of V{§14.1)

B.210 satisfy: A property of a value with respect to sofpenstrairlt The value is said to

satisfy a[constraintif the value is in the subset of values determined byctmstrairt (§3,
§3.2.1.1)

B.211 scalar type: A [ftypd whose values have no elements. Scalar types consist of
[enumeratiortypes integertypes [physicaltype$ andfloating pointtype$ [Enumerationtypes
andfintegertypesare calleddiscretetype$ Integertypes [floating pointtype$ andjphysicall

ftypesare calledhumerictype$ All scalar types are ordered; that is, all relational operators are
predefined for their values. (§83.1)

B.212 scope A portion of the text in which eclaratiohmay beyvisibld This portion is
defined by visibility and overloading rulg$10.2)

B.213 selectedname Syntactically, gnaméhaving a prefix and suffix separated by a dot.
Certain selected names are used to denote record elemfitectdenoted by afaccess
The remaining selected names are referred [expandedamep (86.3, 88.1Alsosee
[expandedhamé
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B.214sensitivity set The set ofignal$to which a wait statement is sensitive. The sensitivity
set is given explicitly in an on clause, or is implied byatil clause(88.1)

B.215sequentialstatements Statements thiixecutkin sequence in the order in which they
appear. Sequential statements are used for algorithmic descrig&®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
operationsand, or, nand, andnor for operands diype$BIT and BOOLEAN.(8§7.2)

B.217 signal: An [objectwith a past history of values. A signal may have mul{ibieers

each with and projected future values. The tesignal refers toobject$
declared by signaeclarationor|porfldeclarations(§84.3.1.2)

B.218signaltransform: A sequential statement withinsgatementransfornithat determines

which one of the alternatij@aveforms if any, is to be assigned to an outfpiginal A signal
transform can be a sequenfsaina) assignment statement, an if statement, a case statement,
or a null statemen(§89.5)

B.219 simple name The identifier associated with [aamed entity, either in its own
or in arfaliagdeclaration(86.2)

B.220simulation cycle One iteration in the repetitive execution of the processes defined by
process statements in The first simulation cycle occurs after initialization. A
simulation cycle can bedeltacyclgor a time-advance cyclé12.6.4)

B.221single-objectdeclaration: An|objecjfideclaratiopwhose 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)

B.223source A contributor to the value of[gsignal A source can be or[port of a
with which gsigna)is associated or a composite collection of sou(&ds3.1.2)

B.224 specificationt A class of construct that associates additional information
There are three kinds ttributg¢ specificationsconfiguratioh specifications, and

disconnection specificationg5)

B.225 statementtransform: The first sequential statement in the process equivalent to the
concurrenfsigna) assignment statement. The statement transform defines the actions of the
concurrenfignalassignment statement when it executes. The statement transform is followed
by a wait statement, which is the final statement in the equivalent pr(8@&s.

B.226static: Sedlocally stati¢andglobally statig
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B.227 static name A [naméin which evenjexpressiofthat appears as part of {hamé(for
example, as an indfexpressiohis alstatidlexpressiof(if every[discreterangéthat appears as
part of thgnamédenotes [staticranggor[subtypéand if no prefix within thfpaméis either an
[objector value of afaccessypdor a function call)(§86.1)

B.228static range: Arangéwhose bounds alstatidlexpressions§7.4)
B.229static signalname A [staticnaméthat denotes[signal (86.1)
B.230static variable name: Al[staticnaméthat denotes|eariabl¢ (§6.1)

B.231string literal: A sequence of graphic characters, or possibly none, enclosed between
two quotation marks (). THe/pd of afstring literal is determined from the context. (§7.3.1,
813.6)

B.232 subaggregate An [aggregaleappearing as thHexpressiohnin an element association
within another, multidimensiong@rraylaggregate The subaggregate is &am1)-dimensional
[array [aggregate where n is the dimensionality of the outgaggregate|Aggregatesof
multidimensionalarray$are expressed in row-major (rightmost index varies fastest) order.
(87.3.2.2)

B.233 subelement An element of another element. Where other subelements are excluded,
the termelemenis used.(83)

B.234 subprogram specification Specifies thddesignatdrof the subprogram, arfiprmal
[parametetsf the subprogram, and the redyftd for a function subprogran§2.1)

B.235subtype A [typd together with gconstrairt A valuelbelongs to asubtypgof a given

typd if it belongs to thitypd and satisfies theonstrairit the giverjtypd s called thébasetypd
of the[subtypé A [typd is afsubtypgof itself. Such dsubtypgis said to beunconstrained
because it corresponds to a condition that imposes no restr{gB)n.

B.236suspend A process that stops executing and waits fdewamtor for a time period to
elapse(812.6.4)

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

B.238to the left of: Sedleft of|
B.239to the right of: Sedright of|

B.240transaction: A pair consisting of a value and a time. The value represents a (current
or) future value of thielrivel the time represents the relative delay before the value becomes

thelcurrentvalug (§12.6.1)
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B.241transport delay. An optional delay model fdsignal assignment. Transport delay is
characteristic of hardware devices (such as transmission lines) that exhibit nearly infinite
frequency response: any pulse is transmitted, no matter how short its durationS€gal49

inertial delay

[ExampleE.16]

B.242type: A set of values and a set of operatiq88)

B.243type conversion An [expressiofthat converts the value of a subexpression from one

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 similar to
[conversionfunctiongbut can be used in places whemversionfunctiongcannot. In both
cases(expressiorjsand associations), the converfgghd must be closely related to the
[designatedypq (84.3.2.2, 87.3.5%eealsolconversiorfunctiorjandclosely relatedypes

B.244 unaffected A wavefornfin a concurrenfsigna) assignment statement that does not
affect thddrivel of the target. (§8.49.5.1)

B.245unassociatedormal: A [formal that is not associated with [antug]l (85.2.1.2)

B.246 unconstrained subtype A [subtypéthat corresponds to a condition that imposes no
restriction. (8384.2)

B.247unit name Alnamédefined by a unjtleclaratiof(either the primary undeclaratiofor
a secondary urjdeclaratiof in ajphysicaltypg|declaratiop(83.1.3)

B.248 universal_integer. Anfanonymouspredefinedintegertypd that is used for

The position number of an integer value is the corresponding value @ypte
universal_integer. (83.1.2, 87.38[7.3.5)

B.249 universal_real An [anonymouspredefinedtypd that is used fofiteralg of [floatind
Otheiffloating pointtypeshave nditeral§ However, for eacfloating pointtypd

there exists an implicit conversion that converts a valufgypd universal_real into the
corresponding value (if any) of tfleating pointtype (83.1.4, 87.3.1§7.3.5)

B.250 update: An action on the value of[gignal [variablg or file. The value of [signalis
said to beupdatedwhen thdgsignal appears as the target (or a component of the target) of a
assignment statement, (indirectly) when it is associated with an int@igee
[modéout, buffer, inout, or linkage, or when one of itsubelementgindividually or as part
of afslic) is updated. The value ofsignalis also said to bepdatedwhen it igsubelemetor
[slicd of aresolvedsigna) and thdresolvedsignalis updated. The value ojvariablégis said to
beupdatedwhen thévariabl¢appears as the target (or a component of the targef)avfablé
assignment statement, (indirectly) when it is associated with an intptgag of modeout
or linkage, or when one of itsubelemen}gindividually or part of is updated. The
value of a file is said to bepdatedwhen a WRITE operation is performed on the[dbgect
(§4.3.2)
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B.251upper bound: For a nonnuffangéL to R or Ldownto R, the larger of L and R§3.1)

B.252variable: Anfobjectwith a singldcurrentvalug (84.3.1.3)

B.253 visible: When the|declarationof an identifier defines a possible meaning of an
occurrence of the identifier used in tldeclaratioh A visible is visible by

selection (for example, by using |arpandechamé or|directly visiblg (for example, by using

afsimplenamg. (§10.3)

B.254 waveform: A series oftransactioriseach of which represents a future value of the
[driver of alsignal Thetransactionsn a waveform are ordered with respect to time, so that one
ransactiojappears before another if the first represents a value that will occur sooner than the
value represented by the oth@8.4)

B.255 whitespace character: A space, a nonbreaking space, or a horizontal tabulation
character (SP, NBSP, or HT814.3)

B.256 working library : A into which thellibrary unif resulting from the
[analysisof aldesignunijis placed(811.2)

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:=('0,1); -- equivalent to "pl.ALL := ('0’,’1")"
pl.ALL(O) := p1.ALL(1); -- referencing subelements of an array pointed by
-- an access value
p2 :=pl; --"p2"and "pl" are now pointing to the same memory location
DEALLOCATE(ip2); -- free memory
ipl := NULL; --"ip1" 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" (hamed
-- association)
bvec <= ('0",'1',’0’,’0"); -- positional association
(b1,b2,b3,b4) <= bvec AFTER 20 ns; -- "b1" will be assigned "bvec(0)",
-- "b2" "bvec(1)", ...
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 (positional association)
rec <= (b=>123, a=>'1"); -- "rec.a" =1, "rec.b" = 123 (named association)

E.3 array and recordtypes:
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-- 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
-is((1,..'1),...,(1,...'17)

VARIABLE a: r_vector(1 TO 3) := (1.0, 2.4, 3.4); -- "a" has 3 elements

VARIABLE b : i_vector(0 TO 1); -- "b" has two elements

-- accessing array elements
bus(3) := 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_vector(0 TO 2);
END RECORD;

-- declaring record objects
VARIABLE rec_var : rec := ('0’, 34, -123.4, (OTHERS =>'0")); --"a"="0’,
_— llbll = 34’ llCIl = _123-4 and lldll = (101’101,101)

-- accessing record objects

rec_var := (a=>'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:

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,;
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ASSERTa=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"

Examples

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 ;= veCc'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’LENGTH(1); -- a = 4, size of the first dimension of "vec2d"
a:=vec2d’'HIGH(2); --a=5
E.6 basetype:
TYPE vec IS ARRAY (3 DOWNTO -1) OF INTEGER; -- the base type of type
--"vec" is "vec"
SUBTYPE memory IS bit_vector(1 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:
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B"0110_1001"; -- (binary), length is 8, equivalent to
- (0,1,170,1,0,0','1)
B"0110100110"; -- (binary), length is 9, equivalent to
--B"01_1010_0110"
X"65"; -- (hexadecimal), length is 8, equivalent to
-- B"0110_0101"
0"126"; -- (octal), 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 (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 (vall : IN BIT; pdata : IN BIT) IS
BEGIN

END test_proc;
BEGIN
-- concurrent signal assignment
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
"1’ 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
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"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 (vall=>sig, pdata=>data);

END concurrent;

Examples

E.10 defaultexpression:

ENTITY test IS
GENERIC (def_val : BIT :='1"); -- default value of "def_val" is "1’
PORT (clk : 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
SIGNAL clock, reset_pin : BIT :="0’;
SIGNAL count : INTEGER :=-1;
SIGNAL bus : bit_vector(0 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;
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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 (red, 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:

SIGNAL data : INTEGER;

-- assume the actual projected output waveform of signal "data" is
-- (4,8ns) (12,10 ns) (-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
- (12,10 ns) (12,14 ns=3 ns + 11 ns) (100, 18 ns)

E.16 transport delay:

SIGNAL data : INTEGER;

-- assume the actual projected output waveform of signal "data" is
-- (4,8ns) (12,10 ns) (-1, 15 ns) (12, 18 ns) (100, 25 ns),

- |

- | time

-- value

-- then the driver list after executing
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data <= TRANSPORT 12 AFTER 11 ns, 100 AFTER 15 ns;

-- at simulation time 3 ns evaluates to
- (4,8ns) (12,10 ns) (12,14 ns =3 ns + 11 ns) (100, 18 ns)
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