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The Design and Implementation of Verilog-2001 Parser

Youngsoo Kim'- Taesuk Kim'- Sangpil Kim!- Hanjin Cho''

ABSTRACT

The Verilog parser libary for IEEE Verilog 1364-2001 Standard is developed in the paper. The lexer and scanner are developed and tested
to handle "Verilog-2001" which is the first major update to the Verilog language since its inception in 1984. Also the newly developed XML

intermediate format for Verilog-2001 is presented. By using the XML intermediate, it allows the portable and scalable development of various

kinds of verilog applications that are mainly focused on semantic manipulation,
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Description

Lexicaf analyzer

o

Procedural
Semantic analyzer API
Intermediate code o
generator 1 XSL scripting
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Lexer$} VerilogParser Z#)A(class)Z2RE AAFHLE g
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Verilog.g == VerilogTokenTypes.hpp

VerilogP: h
VerilogParser.cpp
/JDK 181
! VerilogLexer.hpp
=(>| VeriloglLexer.cpp
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class VerilogParser
extends Parser

class VerilogLexer
extends Lexer
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always @ (negedge rst)
begin

rwh = 1;

pc =0,

acc =0,

state = ‘READ_INST ;
end

(a)

<?xml version = “1.0" encoding = “EUC-KR” standalone = “yes” 7>
< vlog_description >
< vlog_module >
< vlog_concurrent_stmt type = “‘nededge” sen = “rst” >
< vlog_begin_end_stmt >
< viog_assign_stmt Ihs = “rwb” rhs =“1" />
< vlog_assign_stmt lhs = “pc” rhs = “0” />
< vlog_assign_stmt lhs = “acc” rhs = “0" />
< vlog_assign_stmt |hs = “state” rhs = “READ_INST” />
</ vlog_begin_end_stmt >
</ vlog_concurrent_stmt >
</ vlog_module >
</ vlog_description >

(€)
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" viog_object h— viog_module viog_function viog_description
- viog_prim_entry viog_task viog_term
H vieg_directive viog_primitive viog_symbaolic_var
4 vieg_stmt EE viog_assign_stmt viog_path_output_desc
= viog_comment L viog_begin_end_stmt
viog_protected viog_if_else_stmt
{1 viog_name_range H vlog_case_stmt
H vlog_hash_macro (- viog_forever_stmt
viog_expr I  viog_repeat_stmt
H viog_range H vlog_while_stmt
4  viog_multi_concat H viog_for_stmt
viog_port - viog_delay_ctr_stmt
4 vlog_port_connect - viog_event_ctr_stmt
= vieg_delay H viog_wait_stmt
H  viog_range_deci [ viog_send_event_stmt

H vieg_net_dec!

viag_fork_join_stmt

H vlog_param_dec!

viog_task_enable_stmt

- vlog_local_parm_decl viog_syatem_task_enable_stmt

H viog_declare viog_disable_stmt

viog_force_stmt

T T T T

(H vlog_cont_assign

H vlog_gate_inst viog_deassign_stmt

- viog_gate_inst_list

I

vlog_release_stmt

| viog_prim_inst - viog_concurrent_stmt
(—  viog_prim_inst_iist L{viog_specparam_assign_stmt|
H viog_genvar

{H  viog_genvar_stmt viog_genvar_if_else_stmt

el viog_case_item viog_genvar_case_stmt

(- viog_range_or_type
- viog_dec!_specparam
H  vieg_specify_stmt
H— viog_path_desc

viog_genvar_case_jtem

viog_genvar_for_stmt

iog_genvar_begin_end_simt

LI viog_event_axpr .—[vlog»ummg_event_expr
[ viog_path_decl

viog_timing_check_stmt
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// VlogClass.cpp

vilog_port *

vlogCreatePort (short t, viog_name_range *name,
list < vlog_name_range *> *exprs)

{
vlog_port *port = new vlog_port() ;

port — type (1) ;

port — name = name ;
port — nameList = exprs ;
return{port) ;

(3% 6) viogCreatePort &4=2| ol
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// Verilog.g

port

returns | vlog_port *ret_port = NIL (vlog_port) ]

{

list < vlog_name_range *> *in_port_expression =
NIL(list<vlog_name_range *>) ;

vlog_name_range *in_name_of_port = NIL (vlog_name range) ;

}

(in_port_expression = port_expression)?

{

ret_port = vlogCreatePort (MODULE_PORT, (vlog_name_range *)
NULL, in_port_expression) ;

}

| DOT in_name_of_port = name_of_port LPAREN (in_port_
expression = port_expression)? RPAREN

{

ret_port = vlogCreatePort (NAMED_PORT, in_name_of_port,



in_port_expression) ;
}

)
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// Verilog.g

list_of_ports

returns [ list < viog_port * > #ret_list_of_ports = NIL (list < vlog_port *>)]
{

vlog_port *in_portl = NIL {vlog_port) ;

vlog_port *in_port2 = NIL (vlog_port) ;

}

LPAREN"

in_portl = port

{

ret_list_of ports = new list < vlog_port *> ;
ret_list_of_ports — push_back (in_portl) ;

}

(COMMA in_port2 = port

{

ret_list_of_ports—>push_back (in_port2) ;

I e FES g Fd29 vieg_portE FAE

.o B WA Y2rES diF T JEdE e
3, J2E9 AR E7A viog_port
FA0] A& #;}ol “co”d AE FHEr)
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/4t

vlog_port *port

list <vlog_port *> : iterator portgen ;

for ( portgen = port_list — begin() ; portgen '= port_list — end() ;
++portgen)

{

port = *porgen;
if (port = name == “co”)
/o

}
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// alternate behavioral definition of m16Behav
module m16Behav (value, clock, fifteen, altFifteen) ;
output [3: 0] value;

reg {3:0] value ;

output fifteen, altFifteen ;

reg fifteen, altFifteen ;

input clock ;
initial value = 0;

always
begin
@(negedge clock) #10 value = value + 1;
if (value == 15)
begin
altFifteen = 1;
fifteen = 1;
end
else
begin
altFifteen = 0
fifteen = 0,
end
end
endmodule
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<2 xml version = “1.0" encoding = “EUC-KR" standalone = “yes” 7>
< vlog_description >
< vlog_module name = “m”" >
< vlog_reg_name_range name = “a” />
< vlog_reg_name range name = “b" />
< vlog_reg_name range name = “c” />
< vlog_always_stmt rel = “or” sen="“a” senl =“b" >
< vlog_begin_end_stmt >
< vlog_if_stmt cond = “a" />
< vlog_assign_stmt Ths = “¢” rhs = “a” />
</ vlog_begin_end_stmt >
</ vlog_always_stmt >
</ vlog_module >
</ vlog_description >

(a)

< xsl : template match = “vlog_if_stmt/ [vlog_if_else_stmt]" >
< xsl @ value-of select =" />
</ xsl : template >

(b)
(32 12) XSLE 0|8 H5 APl HE
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(E 1) Verilog HAE +E =8
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blocking assignment

im
ot
B

non-blocking assignment

procedural continuous assignment

procedural timing control statement

conditional statement

case statement

always loop statement

wait statement

disable statement

Verilog- -
1995 event trigger
seq block
par block
system task enable
719 =
begin/end, deassign, defparam, disable, case/endcase/
default, casex/endcase/default, casez/endcase/default,
function/endfunction, module/endmodule, macromodule/
endmodule, task/endtask, event, for, force, forever, fork/
join, if/else, initial, inout, input, output, parameter,
posedge, release, repeat, wait, while
inout, input, output | combined port and data type
module ANSI C style module declaration
module, parameter | module port parameter list
primitive ANSI C style UDP declaration
/endprimitive
reg. integer. time variable initial value at type
g gen declaration
combined port/data type declaration
output . e
and variable initialization
task/endtask, ANSI C style task declaration and
automatic automatic task
Verilog- function
2001 . ANSI C style function declaration

Jendfunction,

: and automatic function
automatic

comma separated sensitivity

edge, e .
posedge, negedg lists

variable vector part selects and

ways . .
alway multidimensional arrays

real, realtime arrays net and real data type

inout, input, output | signed reg, net and port declaration

attribute attributes

parameter sized and typed parameter constant

localparam fixed local parameter
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