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Zadani

Pfevadé&¢ zdrojovych souborl syntetizovatelného VHDL do HTML. Pievadé¢
kontroluje syntaxi, obarvuje vystup a odkazuje od pouziti signdlt a
proménnych na jejich deklaraci. Vstupem je tedy soubor.vhd a vystupem
soubor.vhd.html.

Rozbor reseni

Lexikalni analyzator jsem realizoval tabulkou. Pomoci automatu
identifikuje specialni znaky jako jsou zavorky, dvojtecka, stfednik, logické
operatory, dale Cisla, retézce, atribut, bit a identifikator. Pokud je nacteny
symbol identifikator, prohledam tabulku klicovych slov a pripadné vratim
token kw<klicove_slovo>. Dale vracim token eof, pokud je nacten konec
souboru a token err pokud doslo k chybé (napr.: Spatny format cisla,
identifikator zacina Cislem, atd...).

Syntakticky analyzator jsem realizoval funkcemi rekurzivniho sestupu.
Jedna se o prekladovou gramatiku. Pouze v nékolika malo pripadech jsem
musel pouzit dédi¢ny atribut, abych dokazal rozhodnout, zda pro nacteny
identifikator budu vytvaret v HTML souboru naveésti, nebo naopak se na
navesti budu odkazovat. Dale jsem potreboval tabulku Globalnich
deklaraci a tabulku lokalnich deklaraci, aby pri odkazovani na proménné
dochazelo k zastinovani.

Gramatika

Vychazel jsem z popisu jazyka v notaci EBNF na této adrese
http://opensource.ethz.ch/emacs/vhdl93 syntax.html, kterou jsem dale
upravil (zjednodusil). Neni podporovana vétsina deklaraci v entité, jako
napf.: port map. Zde uvadim upravenou gramatiku kterou jsem
implementoval.

adding_operator ::= symbSign | symbOpAnd

architecture_body ::= symbKwArch symbIDENT symbKwOf
symbIDENT symbKwIs declaration_part symbKwBegin
architecture_statement_part symbKwEnd [ symbKwArch ]
[ symbIDENT ] symbSemicolon

architecture_statement_part ::= { concurrent_statement }
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assertion_statement ::= symbKwAssert expression
[symbKwReport expression] [symbKwSever expression]
symbSemicolon

attribute_name ::= symbATRIB
[ symbBraOp expression symbBraCl ]

block_declarative_item ::=type_declaration | subtype_declaration
| constant_declaration | signal_declaration
| variable_declaration | use_clause | component_declaration

case_statement ::= symbKwCase expression symbKwlIs
case_statement_alternative { case_statement_alternative }
symbKwEnd symbKwCase [ symbIDENT ]
symbSemicolon

case_statement_alternative ::= symbKwWhen choice symbChoice
sequence_of_statements

component_declaration ::= symbKwComp symbKwIDENT
[ symbKwlIs ] [ generic_clause ] [ port_clause ]
symbKwEnd symbKwComp [ symbIDENT ]
symbSemicolon

concurrent_statement ::= process_statement | assertion_statement
| concurrent_statement2

concurrent_statement2 ::= symbIDENT symbCOLON
concurrent_statement3 | concurrent_statement4

concurrent_statement3 ::= process_statement | assertion_statement
| generate_statement

concurrent_statement4 ::= name3 signal_assignment_statement

constant_declaration ::= symbKwConst name_list symbColon name
[ symbVarAss expression ] symbSemicolon

context_item ::= Library_clause | Use_clause
declaration_part ::= { block_declarative_item }

design_file ::= Design_unit { Design_unit }

design_unit ::= { Context_item } Library_unit
element_association ::= symbKwOthers symbChoice expression
entity_declaration ::= symbKwEnt symbIDENT symbKwlIs

entity_headerdeclaration_part
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[ symbKwBegin entity_statement_part ] symbKwEnd
[ symbKwEnt | [ symbIDENT | symbSemicolon

entity_header ::= [ generic_clause ] [ port_clause ]
entity_statement ::= assertion_statement | process_statement
entity_statement_part ::={ entity_statement }

enumeration_type_definition ::= symbBraOp symbIDENT
{ symbCOMMA symIDENT } symbBraCl

expression ::= relation { symbOpLog relation }
| relation [ symbOpLogSpec relation ]

factor ::= [ symbKwAbsNot ]| primary

generate_statement ::= generation_scheme symbKwGen
[ declaration_part symbKwBegin ] { concurrent_statement }
symbKwEnd symbKwGen [ symbIDENT |
symbSemicolon

generation_scheme ::= symbKwFor parameter_specification
| symbKwIf expression

generic_clause ::= symbKwGenic symbBraOp interface_list
symbBraCl symbSemicolon

choice ::= symbIDENT | symbKwOth

| symbSTRINGorVECTOR
identifier_list ::= symbIDENT { symbCOMMA symbIDENT }
if statement ::= symbKwIf expression symbKwThen

sequence_of_statements { symbKwElsif expression
symbKwThen sequence_of_statements }

[ symbKwElse sequence_of_statements | symbKwEnd
symbKwIf [ symbIDENT ] symbSemicolon

interface_declaration ::= [ symbKwConst | symbKwSignal
| symbKwVar ] identifier_list symbColon [ mode ] name
[ symbKwBus ] [ symbVarAss expression |

interface_list ::= interface_declaration
{ symbSemicolon interface_declaration }

library_clause ::= symbKwLib name_list symbSemicolon

library_unit ::= entity_declaration | architecture_body
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literal ::= symbINT | symbREAL
| symbSTRINGorVECTOR | symbKwNull | symbBIT

mode ::= symbKwIn | symbKwMode

name ::= name2 | symbSTRINGorVECTOR

name_list ::= SsymbIDENT { symbCOMMA symbIDENT }

namez2 :: = symbIDENT name3

name3 ::= [attribute_name | selected_name | slice_name]

null_statement ::= symbKwNull symbSemicolon

parameter_specification ::= symbIDENT symbKwIn range

port_clause ::= symbKwPort symbBraOp interface_list
symbBraCl symbSemicolon

prefix ::= symbIDENT symbDot prefix | symbKwAll

primary ::= name | literal | symbBraOp expression

symbBraCl | element_association

process_declarative_item ::=type_declaration | subtype_declaration
| constant_declaration | variable_declaration | use_clause

process_declarative_part ::={ process_declarative_item }

process_statement ::= [ symbKwPost | symbKwProc
[ symbBraOp name_list symbBraCl ] [ symbKwIs ]
process_declarative_part symbKwBegin
sequence_of_statements symbKwEnd [ symbKwPost ]
symbKwProc [ symbIDENT | symbSemicolon

range ::= simple_expression
[ symbKwDir simple_expression ]

relation ::= shift_expression
[ relational_operator shift_expression ]

relational_operator ::= symbOpRel | symbSigAss
selected_name ::= symbDot prefix
sequence_of_statements ::={ sequential_statement }

sequential_statement ::= wait_statement | assertion_statement
| if_statement | case_statement | null_statement
| sequential_statement2
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sequential_statement2 ::= symbIDENT symbColon
sequential_statement3 | sequential_statement4

sequential_statement3 ::= | wait_statement | assertion_statement
| if_statement | case_statement | null_statement

sequential_statement4 ::= name3 | sighal_assignment_statement
| variable_assignment_statement

shift_expression ::= simple_expression
[ symbOpShift simple_expression |

signal_assignment_statement ::= symbSigAss waveform
symbSemicolon

signal_declaration ::= symbKwSignal name_list symbColon name
[ symbKwReg | symbKwBus | [ symbVarAss expression ]
symbSemicolon

simple_expression ::= [ symbSign ] term { adding_operator term }

slice_name ::= symbBraOp range symbBraCl

subtype_declaration ::= symbKwSubtype symbIDENT symbKwIs
name symbSemicolon

term ::= factor { symbOpMult factor }

type_declaration ::= symbKwType symbIDENT

[ symbKwIs enumeration_type_definition ]
symbSemicolon

use_clause ::= symbKwUse symbIDENT selected_name
{symbCOMMA symbIDENT selected_name }
symbSemicolon

variable_assignment_statement ::= symbVarAss expression
symbSemicolon

variable_declaration ::= [ symbKwShared ] symbKwVar name_list
symbColon name [ symbVarAss expression ]
symbSemicolon

wait_statement ::= symbKwWait [ symbKwOn name_list ]
[symbKwUntil expresion ] [ symbKwFor expresion ]
symbSemicolon

waveform ::= expression [ symbKwAfter expression ]
| symbKwNull [ symbKwAfter expression |
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Seznam klicovych slov

abs, not, after, use, architekture, assert, begin, bus, case, component,
constant ,to, downto, else, elsif, end, entity, for, generate, generic, if, in,
is, library, out, inout, buffer, linkage, name, null, of, on, others, port,
postponed, process, register, report, return, severity, shared, signal,
subtype, then, type, unaffected, until, all, variable, wait, when

Zavér

Prekladac jsme implementoval v jazyce Java jako konzolovou aplikaci.
Testoval jsem ji na zdrojovych souborech komponenty DRAM scheduler

z projektu Liberouter. Pro praktické pouziti by bylo potfeba implementovat
celou gramatiku VHDL, aby bylo mozné prekladat sofistikovanéjsi
deklarace a propojeni komponent a dale testbenche, které nejsou
syntetizovatelné.
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