IIpunoxenus

1. ®opmMa 3a1aHAN CHHTAKCHYCCKHX KOHCTPYKIMI si3bika VHDL

J1ns 3a/1aHns CHHTAaKCHYECKMX KOHCTpYKIMH si3bika VHDL ncnons-
3y10TCH TaK HasbiBacMble Gopmel bakyca—Haypa, cnyxamme ai1s onu-
CaHHA IrPpaMMaTHK (POpMaNBHBIX A3BIKOB, JlNsi onpeneneHns CHHTaKCHYC-
CKOH KOHCTPYKIIMH MCITONB3YCTCS BBIPAXKECHHC

<CHHTAKCHYECKAA KOHCTPYKIHA>::= <ONPCACICHHC>

Hcnone3yembie GUIypHEIC CKOOKH ciyat s 00o3HadeHus TMo-
BTOPCHHSA BBIPAXKCHHUS, 32KITIOYCHHOTO B HUX. BBIPaXXCHHC MOXKCT MOBTO-
patecs k pa3 (k =0, 1, 2, ...). [Ipu k = 0 BEIpaxCHHE OTCYTCTBYET.

BeprukaneHas 4epra CIyXHT JUist 0003HAYCHUS albTEPHATHBHBIX
cny4yacs. Harmpumep,

letter_or_digit ::== letter | digit,

T. C. CMHTAKCHYECKasi KOHCTPYKIIMS CHMBOJI_MIIH_YMCIIO OINpENEISETCH
kak cumBon (letter) wm umgpa (digit).
B cayuac, HarmpuMmcp,

= choices::= choice{ | choisc},

KOria B QUIypHeIX CKOOKax CTOMT TO K€ BEIPaXCHHC (C CHMBOJIOM
«BCPTHKANIBbHASA YCPTa»), 3TO 03HA4YACT TIOBTOPCHHE TOTO ME BHIPAKCHMA.
B 1aHHOM MIPHMCPC TOBTOPSACTCSH BHIpaXKeHHUE «choicen.

KpajnpatHeic ckoOkH ciiyxar ais 0003HadeHHA HEOOA3aTeNBHOrO
BBIPaXXCHHA WIIH HeoOA3aTenbpHOro cnosa. Hanpumcp, 3anucek

return_statement::= rcturn[expression};
AKBUBAJICHTHA 3aITHCH

return_statement::= return; | rcturn[cxpression];

Ecin 3€MEHT CHHTaKCHYCCKOH KOHCTPYKIHH HAaYHHACTCA C KypCH-
Ba, TO BBIACISACMAas KYPCHBOM 4acCTbh KOHCTPYKUHMH HECET CMEICNOBYIO
HArpy3Ky (CeMaHTHYCCKY10 HHpOpMalHIo). BriicnsieMoe KypCHBOM CIIO-
BO MOXCT HE IPHHUMATHCS BO BHHMAHHE.

Hanpumep, aneMenTs! fype_name u subfype_name MOryT paccMmar-
pMBATECH MPOCTO Kak namc (Hms). B ciy4ac fype_name noa4epkHBacT-
CS1, 4TO ITO MMS THII4, B cliydac subfype_namc, 4To 3TO UMS MOATHIIA.
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2. Cuntakcuc sabixa VHDL93

CHHTAKCHICCKHE KOHCTPYKIMH, NPUBOJUMEIC B IAHHOM IIPHIIO-
JKEHUH, MOXKHO HaliTH 1o crieayiomeMy ajpecy ceth Internet:
http://tech-www.informatik.uni-hamburg.de/vhdUtools/vhdl-93 bnf

abstract_literal ::= decimal_literal | based_literal
access_type_definition ::= access subtype_indication

actual designator ::=
expression
| signal_name
| variable_name
| file name
| open

actual_parameter_part ::= parameter_association_list
actual part ::==

actual_designator

| function_name ( actual designator )

| type_mark ( actual_designator )

adding_operator :;==+|—| &

aggregate ;=
( clement_association { , element_association } )

alias_declaration ::=
alias alias_designator [ : subtype_indication ] is name [signature];

alias_designator ::= identifier | character_literal | operator_symbol
allocator ::=

new subtype_indication
| new qualified_expression
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architecture_body ::=
architecture identifier of entity name is
architecture declarative_part
begin
architecture_statement_part
end [ architecture ] [ architecture_simple name ] ;

architecture_declarative_part ::=
{ block_declarative item }

architecture statement part ::=
{ concurrent_statement }

array_type_definition ::=
unconstrained_array_definition | constrained_array definition

assertion ;:==
assert condition
[ report expression |
[ severity expression ]

assertion_statement ::= [ label : ] assertion ;

association_eclement ::=
[ formal_part => ] actual_part

association_list ::=
association_element { , association_element }

attribute declaration ::=
attribute identifier : type mark ;

attribute_designator ::= attribute_simple_name
attributc_name ::=
prefix [ signature ] ' attribute_designator [ ( expression ) ]
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attribute_specification ::=
attribute attribute_designator of entity _specification is expression ;

base ::= integer
base_specifier ::=B | O | X
base_unit_declaration ::= identifier ;

based integer ::=
extended digit { [ underline ] extended_digit }

based literal ::=
base # based_integer [ . based _integer ] # [ exponent ]

basic_character ::=
basic_graphic_character | format_effector

basic_graphic_character ::=
upper_case_letter | digit | special character| space character

basic_identifier ::=
letter { [ underline ] letter_or_digit }

binding_indication ::=
[ use entity_aspect ]
[ generic_map_aspect ]
[ port_map aspect ]

bit_string literal :;= base_specifier "bit_value”
bit_value ::= extended_digit { [ underline ] extended digit }

block_configuration ::=
for block_specification
{ use_clause }
{ configuration_item }
end for ;
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block declarative_item ::=
subprogram_declaration
| subprogram_body
| type_declaration
| subtype_declaration
| constant_declaration
| signal declaration
| shared_variable_declaration
| file_declaration
| alias_declaration
| component_declaration
| attribute_declaration
| attribute_specification
| configuration_specification
| disconnection_specification
| use_clause
| group_template declaration
| group_declaration

block declarative part ;:=
{ block_declarative item }

block header ::=
[ gencric_clause
[ generic_ map aspect ;] ]
[ port_clause
[ port map aspect; ] ]

block specification ::=
architecture_name
| block_statement label
| generate_statement label [ ( index_specification ) ]

block statement ::=
block label :
block [ ( guard_expression ) ] [ is ]
block header
block declarative_part
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begin
block_statement_part
end bleck [ block label ] ;

block_statement_part ::=
{ concurrent_statement }

case_statement ;==
[ case label : ]
case expression is
case_statement_alternative
{ case_statement_alternative }
end case | case_label | ;

case_statement_alternative ::=
when choices =>
sequence_of_statements

character literal ::=" graphic_character '

choice ::=
simple_expression
| discrete _range
| element_simple name
| others

choices ::= choice { | choice }
component_configuration ::=
for component_specification
[ binding_indication ; ]
[ block_configuration ]
end for ;

component_declaration ::=
component identifier [ is ]
[ local_generic_clause ]
[ local port_clause ]
end component [ component_simple_name ] ;



Ipunoxcenus 301

component_instantiation_statement ::=
instantiation_label :
instantiated_unit
[ generic_map_aspect ]
[ port_map_aspect ] ;

component_specification ::=
instantiation_list : component_name

composite_type_definition ::=
array_type_definition
| record_type_definition

concurrent_assertion_statement ::=
[ label : ][ postponed ] assertion ;

concurrent_procedure_call statement ;==
[ label : ] [ postponed ] procedure_call ;

concurrent_signal _assignment_statement ::=
[ label : ] [ postponed ] conditional_signal_assignment
| [ label : ] [ postponed ] selected_signal_assignment

concurrent_statement ;.=
block statement
| process_statement
| concurrent_procedure_call_statement
| concurrent_assertion_statement
| concurrent_signal_assignment_statement
| component_instantiation_statement
| generate statement

cendition ::= boolean_expression
condition_clause ::= until condition

conditional signal assignment ::=
target <= options conditional_wavcforms ;
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conditional waveforms ::=
{ waveform when condition else }
waveform [ when condition ]

configuration_declaration ::=
configuration identifier of entity name is
configuration_declarative_part
block_configuration
end [ configuration ] [ configuration_simple name ] ;

configuration_declarative_item ::=
use_clause
| attribute_specification
| group_declaration

configuration_declarative_part ::=
{ configuration_declarative item }

configuration_item ::=

block_configuration

| component configuration
configuration_specification ::=

for component_specification binding_indication ;

constant_declaration ::=
constant identifier_list : subtype_indication [ := expression ] ;

constrained_array definition ::=
array index_constraint of element_subtype_indication

constraint ::=
range_constraint
| index_constraint

context_clause ::= { context_item }
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context item ::=
library_clause
| use_clause

decimal_literal ::= integer { . integer ] [ ¢xponent ]

declaration ::=
type_declaration
| subtype dcclaration
| object_dcclaration
| interface _declaration
| alias_declaration
| attributc _dcclaration
| component_declaration
| group_template_declaration
| group_declaration
| entity_declaration
| configuration_declaration
| subprogram_declaration
| package declaration

delay mechanism ::=

transport

| [ reject time_expression ] inertial
design_file ::= design_unit { design_unit }
design_unit ::= context_clause library_unit
designator ::= identifier | operator_symbol

direction ::= to | downto

disconnection_specification ::=
disconnect guarded_signal_specification after time_expression ;

discrete_range ::= discrete_subtypc_indication | range
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element_association ::=
[ choices => ] expression

element_declaration ::=
identifier_list : element_subtype_definition ;

element_subtype_definition ::= subtype_indication
entity_aspect ::=
entity entity name [ ( architecture_identifier) ]

| configuration configuration _name | open

entity_class ::=

entity | architecture | configuration
| procedure | function | package

| type | subtype | constant

| signal | variable | component

| label | literal | units

| group | file

entity class_entry ::= entity_class [ <]

entity class_entry list ::=
entity class entry {, entity class entry }
entity declaration ::=
entity identifier is
entity _header
entity declarative part
[ begin
entity _statement_part ]
end [ entity ] [ entity_simple name ] ;

entity declarative_item ::=
subprogram_declaration
| subprogram_body
| type_declaration
| subtype declaration
| constant_declaration
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| signal declaration

| shared _variable declaration
| file declaration

| alias_declaration

| attribute_declaration

| attribute _specification

| disconnection_specification
| use_clause

| group_template_declaration
| group_declaration

entity_declarative part ::=
{ entity_declarative_item }

entity_designator ::= entity_tag [ signature ]

entity_header ::=
[ formal_generic_clause ]
[ formal port_clause ]
entity name_list ::=
entity_designator {, entity designator }
| others
| all

entity _specification ::=
entity_name_list : entity class

entity statement :;=
concurrent_assertion_statement
| passive_concurrent_procedure_call_statement
- | passive_process_statement

entity_statement_part ::=
{ entity_statement }

entity_tag ::= simple_name | character_literal | operator symbol
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enumeration_literal ::= identifier | character_literal

enumeration_type_definition ::=
( enumeration_literal { , enumeration_litcral } )

exit_statement ::=
[ label : ] exit [ loop_label ] [ when condition | ;

exponent ::= E [ + ] integer | E — integer

expression ::=
relation { and relation }
| relation { or relation }
| relation { xor relation }
| relation [ nand relation ]
| relation [ nor relation ]
| relation { xnor relation }

extended_digit ::= digit | letter
extended identifier ::=
\ graphic_character { graphic_character } \

factor ::=
primary [ ** primary ]
| abs primary
| not primary

file_declaration ::=
file identifier_list : subtype_indication file_open_information ] ;

file_logical name ::=string_expression

file_ open_information ::=
[ open file_open_kind_expression ] is file_logical name

file type_definition ::=
file of type_mark
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floating type definition := range constraint

formal_designator ::=
generic_name
| port name
| parameter name

formal_parameter_list ::== parameter interface list

formal part ::=
formal_designator
| function_name ( formal designator )
| type_mark ( formal_designator )

full_type_ declaration ::=
type identifier is type_definition ;

function_call ::=
Junction_name [ ( actual parameter part ) ]

generate _statement ;:=
generate_label :
generation_scheme generate
[ { block_declarative _item }
begin ]
{ concurrent_statement }
end generate [ generate label | ;

generation_scheme ::=
for generate_parameter specification

| if condition

generic_clause ::=
generic ( generic_list ) ;

generic_list ::= generic_interface list
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generic_map_aspect ::=
generic map ( generic_association list )

graphic_character ::=
basic_graphic_character | lower_case_letter |
other_special character

group_constituent ::= name | character_literal
group_constituent_list ::= group_constituent { , group_constituent }

group_template_declaration ::=
group identifier is ( entity_class_entry list ) ;

group_declaration ::=
group identifier : group_template name
(group_constituent_list);
guarded_signal specification ::=
guarded_signal list : type mark

identifier ::=
basic_identifier | extended identifier

identifier list ::= identifier {, identifier }

if_statement ::=
[ if label : ]

if condition then
sequence_of statements

{ elsif condition then
sequence_of statements }

[ else
sequence_of statements ]

end if { if label ] ;

incomplete_type_declaration ::= type identifier ;
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index_constraint ::= ( discrete_range { , discrete_range } )

index_specification ::=
discrete_range
| static_expression

index_subtype definition ::= type_mark range <>
indexed_name ::= prefix ( expression { , expression } )

instantiated unit ::=
[ component | component name
| entity entity name [ ( architecture_identifier ) ]
| configuration configuration name

instantiation_list ::=
instantiation_label { , instantiation_label }
| others | all

integer ::= digit { [ underline ] digit }
integer type dcfinition ::= range constraint

interface_constant dcclaration ::=
[ constant ] identifier list : [ in ] subtype_indication [ ==
static_expression ]

interface_declaration ::=
interface constant_declaration
| interface_signal declaration
| interface_variable declaration
| interface_file_declaration

interface_element ::= interface_declaration

interface_file_declaration ::=
file identificr_list : subtype_indication
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interface_list ::=
interface_element { ; interface element }

interface_signal declaration ::=
[signal] identifier_list : [ mode ] subtype_indication { bus ] [ :=
Static_expression ]

interface_variable_declaration ::=
[variable] identifier_list : [ mode ] subtype indication [ :=
Static_expression ]

iteration_scheme ::=
while condition

| for loop parameter_specification
label ::= identifier

letter ::= upper_case_letter | lower_case_letter
letter_or_digit ::= letter | digit
library_clause ::= library logical name _list ;
library unit ::=

primary_unit

| secondary_unit
literal ::=

numeric_literal

| enumeration_literal

| string_literal

| bit_string_literal

| null

logical_name ::= identifier

logical name_list ::=logical_name {, logical name }
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logical operator ::= and | or | nand | nor | xor | xnor

loop_statement ::=
[ loop label : ]
[ iteration scheme ] loop
sequence_of statements
end loop [ loop label ] ;

miscellaneous_operator ::= ** | abs | not
mode ::=in | out | inout | buffer | linkage
multiplying_operator ::=* | /| mod | rem

name :;=
simple_name
| operator_symbol
| selected name
| indexed_name
| slice name _
| attribute_name

next statement ;=
[ label : ] next [ Joop label ] [ when condition ] ;

null_statement :;=[ label : ] null ;

numeric_literal ::=
abstract_literal
| physical _literal

object_declaration ::=
constant_declaration
| signal declaration
| variable declaration
| file_declaration
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operator_symbol ::= string_literal
options ::= [ guarded ] [ delay mechanism ]

package body ::=
package body package_simple name is
package_body_decclarative part
end [ package body ] [ package simple name ] ;

package body_declarative item ::=
subprogram_declaration
| subprogram _body
| type_declaration
| subtype declaration
| constant_declaration
| shared_variable declaration
| file_declaration
| alias_declaration
| use_clause
| group_template declaration
| group_declaration

package body_declarative part ::=
{ package_body_declarative_item }

package declaration ::=
package identificr is
package declarative_part
end [ package | [ package_simple_name ] ;

package declarative_item ::=
subprogram_declaration
| type_declaration
| subtype_declaration
| constant_declaration
| signal_declaration
| shared_variable_declaration
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| file_declaration

| alias_declaration

| component_declaration

| attribute declaration

| attribute_specification

| disconnection_specification
| use_clause

| group_template_declaration
| group_declaration

package declarative part ::=
{ package declarative item }

parameter_specification ::=
identifier in discrete_range

physical_literal ::=[ abstract_literal ] unit name

physical_type definition ::=
range constraint
units
base unit_declaration
{ secondary _unit_declaration }
end units [ physical type_simple name ]

port_clause ::=
port ( port _list) ;

port_list ::= port_interface list

port_map aspect ;:=
port map ( port_association_list )

prefix ::==
name
| function_call
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primary ::=
name
| literal
| aggregate
| function_call
| qualified_expression
| type_conversion
| allocator
| ( expression )

primary_unit ;=
entity_declaration
| configuration_declaration
| package_declaration

procedure_call ::= procedure_name [ ( actual parameter part ) ]

procedure_call_statement ::=
[ label : ] procedure_call ;

process_declarative item ::=
subprogram_declaration
| subprogram_body
| type_declaration
| subtype_declaration
| constant_declaration
| variable_declaration
| file_declaration
| alias_declaration
| attrnibute_declaration
| attribute_specification
| use_clause
{ group_template declaration
| group_declaration

process_declarative_part ::=
{ process_declarative item }
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process_statement ::=
[ process label : ]
[ postponed ] process [ ( sensitivity list)} ][ is ]
process_declarative part
begin
process_statement_part
end [ postponed ] process [ process_label ] ;

process_statement part ::=
{ sequential statcmcent }

qualified_cxpression ::=
type_mark ' ( expression )
| type_mark ' aggregate

rangge ::=
range_attributc_name
| simple_expression dircction simple_expression

range_constraint ::= range rangc

record_type decfinition ::=
record
clement_declaration
{ element_dcclaration }
end record [ record_type simple namc ]

relation ::=
shift_expression [ relational operator shift_expression ]

relational operator:i= =| /=|<|<= |>|>=

report_statement ;.=
[ label : ]
report cxpression
[ severity cxpression ] ;
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return_statement ;==
[label : ] return [ expression ] ;

scalar_type_definition ::=
enumeration_type definition | integer_type definition
| floating_type definition | physical_type definition

secondary unit ::=
architecture_body
| package_body

secondary unit_declaration ::= identificr = physical_literal ;
selected name ::= prefix . suffix

selected_signal_assignment ::=
with cxpression select
target <= options sclected_waveforms ;

selected waveforms ::=
{ waveform when choices , }
waveform when choices

sensitivity _clause ::=  on sensitivity_list
sensitivity list ::= signal_name {, signal name }

sequence_of_statements ::=
{ sequential_statement }

sequential_statcment ::=
wait_statement
| assertion_statement
| report_statement
| signal assignment statement
| variable_assignment_statcment
| procedure_call_statement
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| if_statement
| case_statement
| loop_statement
| next_statement
| exit_statement
| return_statement
| null_statement
shift_expression ::=
simple_expression [ shift operator simple_expression ]

shift operator ::= sll | srl | sla | sra | rol | ror
sign =+ | —

signal assignment statement ::=
[ label : ] target <= [ delay_mechanism ] waveform ;

signal declaration ::=
signal identifier list : subtype indication [ signal_kind ] [ := ex-
pression | ;

signal _kind ::= register | bus
signal list ::=
signal_name {, signal name }
| others
| all

signature ::=[ [ type _mark {, type mark } ] [ return type mark ] |

simple_expression 1=
[ sign ] term { adding_operator term }

simple_name ::= identifier
sltice_ name ::= prefix ( discrete _range )

string_literal ::= " { graphic_character }"
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subprogram_body ::=
subprogram_specification is subprogram_declarative_part
begin
subprogram_statement_part
end [ subprogram_kind ] [ designator ] ;
subprogram_declaration ::=
subprogram_specification ;

subprogram_dcclarative_item ::=
subprogram_declaration
| subprogram_body
| type_declaration
| subtype_declaration
| constant_declaration
| variable_declaration
| file_declaration
| alias_declaration
| attribute_declaration
| attribute _specification
| use_clause
| group_template declaration
| group_declaration

subprogram_declarative_part ::=
{ subprogram_declarative_item }

subprogram_kind ::= procedurc | function

subprogram_specification ::=
procedure designator [ ( formal paramecter list ) ]
[ [ pure | impure ] function designator [(formal_parameter_list)]
rcturn type mark

subprogram_statement_part ::=
{ sequential statement }

subtype_declaration ::=
subtype identifier is subtype indication ;
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subtype indication ::=
[ resolution_function_name ] type_mark [ constraint ]

suffix ::==
simple _name
| character_literal
| operator_symbol
| all

target ::=
name
| aggregate

term ::=factor { multiplying_operator factor }
timeout_clause ::= for time_expression
type_conversion ::= type_mark ( expression )

type_declaration ::=
full_type declaration
| incomplete type_declaration

type_definition ;==
scalar_type definition
| composite_type_definition
| access_type definition
| file_type_definition

type_mark ::=
type_namc
| subtype_name

unconstrained_array_definition ::=
array ( index_subtype_definition { , index_subtype_definition} )
of element_subtype indication

usc_clause ::=
usc selected name {, selected_name } ;
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variable assignment_statement ::=
[ label : ] target := expression ;

variable_declaration ::=
[ shared ] variable identifier_list : subtype_indication [ := ex-
pression ] ;

wait_statement ::=
[ label : ] wait [ sensitivity _clause ] [ condition_clause ] [ time-
out clause ] ;

waveform ==
waveform_element { , waveform_element }
| unaffected

waveform_element ::=
value expression [ after time_expression |
| null [ after time_expression ]
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3. Ilaxker STANDARD

package standard is
type boolean is (false, true);
type bit is ('0', '1");
type character is (
nul, soh, stx, etx, eot, enq, ack, bel,
bs, ht, If, vt, ff, cr, so, si,
dle, dcl, dc2, de3, dcd, nak, syn, etb,
can, cm, sub, esc, fsp, gsp, rsp, usp,
) 1’ |!|, llll’ I#l, l$', l%i’ l&l, lll,
l(', |)!’ l*l’ |+|, l,', !_l’ '.I’ |/l,
'0', lll’ |2l, l3l’ I4l’ |5|’ |6!, |7l’
'8!, |9l’ !:|, l;" |<I, l:l, l>|’ |?|,
l@l, OAI’ lBl, 'Cl’ lDl, IEI’ IFI, 'G"
lHl’ II|, 'J!’ UKI" ILI’ 'MI, |N|, 'Ol’
IPI’ |Ql, |Rl, 'S', ITI’ IUl, I‘V|, 'W"
|Xl, IY|, lZ" '[l, '\', ']!’ |AI, |_l’
!‘|, lal" lbl’ |cl’ Idl’ Ie!, |f‘, !gt’
lhl, 'i!’ 'jl, lkl, lll, lm|’ |nf, 'ol’
|p|, lq!, TIJ, IS" ltl, Iul’ lvl’ Iw"
|x|, |yl’ 'Z', l{l’ I‘l’ '}l’ INF, del);
type severity level is (note, warning, error, failure);
type intcger is range —2147483647 to 2147483647,
type real is range —1.0E38 to 1.0E38;

type time is range —2147483647 to 2147483647

units
fs;
ps = 1000 fs;
ns = 1000 ps;
us = 1000 ns;
ms = 1000 us;

sec = 1000 ms;

min = 60 sec;

hr = 60 min;
end units;



322 Ipunoxcenus

function now return time;

subtype natural is integer range 0 to integer'high;
subtype positive is integer range 1 to integer'high;
type string is array (positive range <>) of character;
type bit_vector is array (natural range <) of bit;

end standard.
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4. ITaxker STD_LOGIC_1164

package STD LOGIC 1164 is
type std_ulogic is ( 'U", -- Uninitialized
X', -- Forcing Unknown
'(, -- Forcing 0
'l", -- Forcing 1
'Z', -- High Impedance
"W, -- Weak Unknown
", --Weak 0
'H', - Weak 1
'-"); -- Don't care
type std_ulogic _vector is array ( NATURAL RANGE <> ) of
std_ulogic;
function resolved ( s : std ulogic_vector ) RETURN std_ulogic;
subtype UX01 is resolved std_ulogic RANGE U TO '1';
subtype std_logic is resolved std_ulogic;
type std_logic_vector is array ( NATURAL RANGE <>) of std_logic;
function "and" (1 : std ulogic; r : std ulogic ) RETURN UXO01;
function "and" (1, r : std_logic_vector ) RETURN std logic_vector;
function "and" (1, r : std_ulogic vector ) RETURN std ulogic_vector;
end STD LOGIC 1164,

package body STD LOGIC 1164 is
type stdlogic_1d is array (std_ulogic) of std_ulogic;
type stdlogic_table is array (std_ulogic, std_ulogic) of std_ulogic;
constant resolution_table : stdlogic table := (

( lUl, IU" IUI' IU!’ IUI" IUI' I‘Ul' IUI’ IUI )' P I U I
( 'Ul X|' X'l XI' lxl' IXI‘ !xl, 'X', I‘Xl )' L I x I
( 'U', lxl' IOI' lxl' IOI lOl '0' 'Ol XI )' gt I 0 l
1 L L) ] L} L] L3 L} L} L} L] L) L] L} L L] [} -
( U r X L X , 1 r’ 1 r 1 r 1 ’ 1 F X )! I 1 I
( IUl' 'X" '0" lll’ 'Z" w!' 'Ll, !Hl' !Xl )' it I Z I
( IUI' 'Xl' IOI' 'll' IW!" w!" !Wl, !wl’ !Xl )’ i l W I
( UI' Xl OI' 1 ILI’ IW!‘ 'Ll !Wl !XI )' W I L '
( lUI' IXI’ IOI' l‘ll' 'H" w" !wl' lHl' IXI )' e l H I
( IUI’ IXI’ IXI' 'X" IXI’ IX" lxl' lxl' ‘IXI ) I I — l

);
function resolved ( s : std_ulogic_vector ) RETURN std ulogic IS



324 Tlpunoowcerus

variable result : std_ulogic :='Z'; -- weakest state default
begin
if (s'"LENGTH = 1) then
RETURN s(sLOW);
else
for i in s'RANGE loop
result ;= resolution_table(result, s(i));
end loop;
end if;
RETURN result;
end resolved;

constant and_table : stdlogic_table := (
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):

function "and" (1: std_ulogic; r : std_ulogic ) RETURN UXO01 is
begin

RETURN (and_table(l, r));
end "and";

function "and" (1, r : std_logic_vector ) RETURN std_logic_vector is
alias lv : std logic vector (1 TO I'LENGTH )is |;
alias rv : std_logic vector ( 1 TO r'LENGTH )isr;
variable result : std logic vector ( 1 TO I'LENGTH );
begin
if ( 'LENGTH /= rLENGTH ) then
assert FALSE report
"arguments of 'and’ operator are not of the same length"”
severity FAILURE;
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clse
for i in resultRANGE loop
result(i) ;= and_table (Iv(i), rv(i));
end loop;
end if;
RETURN result;
end "and";

function "and" (1, r: std_ulogic_vector )
RETURN std_ulogic_vector is
alias lv : std_ulogic_vector (1 TO I'LENGTH )is I;
alias rv : std ulogic_vector (1 TO r'LENGTH )isr;
variable result : std ulogic_vector ( 1 TO I'LENGTH );
begin
if ('LENGTH /=r'LENGTH ) then
assert FALSE report
"arguments of 'and' operator are not of the same length”
severity FAILURE;
clse
for 1 in resultRANGE loop
result(i) := and _table (Iv(i), rv(i));
end loop;
end if;
RETURN result;
end "and";
end STD _LOGIC _1164;
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