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Abstract

Recently, SystemC is one among the language
observed. In Industry, there are many the languages
that use Verilog. But, unskillful SystemC users must
learn SystemC for conversion that from Verilog to
SystemC and need time and effort for this. By these
feel of

conversion.

reason, necessity easy and efficient

This paper argues efficient methodology to change
Verilog to SystemC. Abstract concepts of Verilog
are proposed fittingly each one by one in SystemC.
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II. HDI. Compared: Verilog vs.

SystemC
2.1 Fundamental difference in constructs

@ Verilog® task& call & 9 keywordE module®
AbE3la, SystemCE sc_module()& call$Hot,

module module_name(port_names): | { SC_MODULE(midkte_name}{

// ports size. direction 1/ ports, processes, internal data, elc
// body 1/ body

endmodule 3

/{ member function

2191, Component declaration] &

@ Veriloge sttel moduleo) A &1+9) process®H
A=A ut, SystemCE <% processE ¥d & & o
chowbef 2uz Foid RN callg of s}

® Veriloge process& modeling® @ &8 alwaysT
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member& AMS-#oh EF 48 Hrtsirl 4o
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@ SystemCol4& methods, threads, Clocked
threads®] Al 7}A typeg 2t}

- Methods: A g)2Ed] Qis7} dojd o Ak
- Threads: method$} FALSIAIR, wait() T2 E3A

=

S|HEA FA EE FCH

- Clocked threads: threads® 533 Z%=2, o y&
g4 dAE 989 triggerdE Y B3 oA oM wAY
L= 3

Ao A 7tA = sc_ctrl) macro(SystemC constructor)
Abg-oll o}d F g

sc_ctri{module_name) // module constructor
se_method{x) // x process of method type
sensitive_pos (docky // sensitive kst

1

2Y2. Process?] o

® Timing mechanisme Verilog?l £ moduleol A
clocke.2 #2331, SystemCoAlME sc_clock)7FZE
Abg-gc},

Verilog
module module_name(clock):
output clock:
reg clocks
initial
#5 clock=1:
aways
#50 clock=-clock
endmodule

SystemC
sc_clock constructor_name(constructor_name”,
20, 05, 5, true}

193. Clock declaration®] o

Verilog®} SystemCE variables$} signal® support
Lia=
HDL_Lang Data Type
register: reg, integer, time. real
net: wire or tri, wor or trior, wand or triand, triQ.
Verilog i i
tril, suppiyQ. supplyl. trireg
sc_bit, sc_logic. sc_int, sc_uint, sc_bigint, sc_biguint,
SystemC - 09 - - 9 'W
sc_bv, sc_lv. sc_fixed, sc_ufixed, sc_fix, sc_ufix

E1. Variable # Signal.

@ Veriloge @A bit-vector? A Q31x 2 SystemC
two-valued and four-valued® F% 3§ signal type
A1 g8}, fixed precision typesS ME AlE# oA
7533, arbitrary precision typese & WU B

58 7k 29 ANl Agol §olstth

rlo ot 1r S

1178

sc¢_signal<base_type> signat_name’
// base_type: integer, real, time(ln C++)
1/ port: sc_in<>, sc_oute, sc_inout<>

14, SystemC9] signal type2] o
I Efficient Conversion Methodology

B =89 E3& VerilogolA SystemC® AFTH T
Z =2, building blocko. & w3t ZHolt}

3.1 Verilog Constructs vs. SystemC constructs
¥1¥= Verilog 728

g ez RE Verlog behavioral®
SytemColl A} matching ¥ t}.

target SystemC2 ZFeF3] Q.°F
Eo disty

Verllog Language
Level of Abstracti SystemC Target Construct
on Construct s i
22 C/Ct+ if-then-else
Case 2 C/Cr+ switch@
maskE {I2=
CaseX £
i C/CH+ Switchg
Loops C/C++ for-while loops

C/C+2hA Bl% M
sensitivity istOA ZEdBt

Tasks@} Functions

Static events

. signal
Adways SC_METHOD
SC_METHODO|
nitial constructorDiA N8t TIC

“y
o8 S0 A1)

23 Instantiation

iong)
Disable2 C/C++ gotoR
Expressions Ziidtt Expressions
Continuous &IEd SC_METHOD
Kt
Procedural @EHBlocking) St method bodyOlIA RIS
RTL entry
Procedural
SC_METHOD
£l (Nonblocking) -
Gate Level Gate SC_METHOD({macro_based)
Switch Level MOS. tran, tranif switch | SystemCQiiM 728 O ®

¥2. Verilog® SystemC mapping

ols} FALEHAl MAE VerilogE R¥357) 98l
T%9] behavioral d ML wECh ZAEH case
loopEE-& Verilogé SystemC FEAA o9 $
A3ttt Verilogoll Al AM8-247F A 9] & function} task
SC_MODULE Zd#£9 v T2 ¥ydr
Verilog ti¥-%29 ¥¥FL SC_METHODA ¢4
. “always” FE9 oHES dF¥ JEES
SC_METHODS® sensitivity listell A 2t&o] zith
SystemCol A} object
instantiation® $ 3 mapping €}
:1"d5°1|’\1 BEL g REA instantiate UL
o ¥Agc SUB.M 282 TOPM 2Ed bodyol
Al instantiate FI%< o, SC_MODULE Ed29 2

c
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Verilog =& instantiation2
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#A £ instantiate F T

modue SUB_ M. b, cf SC_MODULE (TOP_M) {

SUB_M ‘ul:

SC_CTOR (TOP_M) {
ul=new SUB_M ('ul’):
{*ul¥a, b, c}

}

I3

endmodulte
module TOP_M

SUB_M ul(a, b, cf
endmodule

295, Module Instatiation

& (continuous, blocking, non-blocking)e] A 7}

g =23 EE RTL T2/ AdEd g4
continuous¥-< SC_MODULE® A Agdr
Procedural & ¢} Uas Blocking %< @d
SC_METHOD} AAM=H= BEE 2 & blockEd
Az, 27l dxd RAY ¢aFHoz Adgdr
“always” body2tell b S Non-blocking &<
concurrent® oit}, 1B 28 AL Gy
SC_MODULEY A A€t}

a6 A “always” EEEY FH WAL F A
blocking®(c=a; & e=a))@ T 7}A non-blocking®
(d<=bj)e] Utk

non-blocking®-€ “non-blocking_d"ol& o|&
SC_METHOD7} ARE of, blockm
"always_method” bodyolA EF &£x1doz A3
t}.

=, o]# 3 £ M9 T blockingE S A 1
Ha@Hog A3PErt  non-blocking® 2 behavioral

Y & o £% 7t concurrenti systemCoi Al
o kgt
module block_nonblack SC_MODULE(block_nonblock){
(a b.oc d e sc_in<booD  a, b
input a b sc_inoutchood ¢, d. &
output ¢, d, &
wire ¢k void aways_method() {c=aread}:

e=aread():}
void nonblocking_d(}{d=b.read():}
void nonblocking_o(}{c=b.read():}

aways@{posadge clk}

begin
- void nonblocking_e{}e=asead(y}
e
o SC_CTOR(block_nonblock){
end SC__METHOD(always_methodl
sensitive_pos(clky
aiways@{posedge clk) SC_METHOD(nanbkocking_d):
fork sensitive_pos(clkl
cab: SC_METHOD(nonblocking_ck
- sensitive_pos(clkk
join SC_METHOD(nonblocking_e)
endmodule sensitive_pos(cik)

}

i
7196. Blocking¥ Nonblocking &%

2694 tHE “always” block2 Verilogol Al parallel

block& T#3steE  fork-join  blockg Eg 3}
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fork-join blockolA] 2E #3FEL parallelo]t}.

3.2 Main Features

3.2.1 VerilogoiA Parameters
template-based classes® T3
Verilog| A parametere] thgh 718 7de 3993
o AwrH o J)d-e “templates”E TFH ANAY A
o]Ql C++o]A THE + Urh SystemCAAM 72 7

22 FE37) ¢354 templated SC_MODULES
Ab&-3hc},

SystemColl A

module parameter (A, B, C)
parameter Size=3
parameter pl=l, p2=2Z
input {Size-1:0] A, B

template<int Size=3, int pl=1, int p2=2>
SC_MODULE (parameter) {

s¢_indsc_uiniSize>A, B:

assign a=bs void assign_a(}
endmodule SC_CTOR(parameter) {
SC_METHOD{assign_a):

sensitive <¢ b
}
k

template<int Size, int pl. int p2>

void parametric<Size. pl, p2>
::assign_a(} {a=b.read(}

}

Y7 parameter T+H L 9§ templates

23744 714 % parameterS template-baseE 7]Z
2 % SC_MODULE® =REvh. parameter -2
template T+ & 3o RE Y22 dddr}
3.2.2 Bit%} Range A "o w3 Local signals 3%
"signal_handler”

Bit seclect®} range select VAREL “sc_signal”
SystemC template Z a0l o] overload= A &
I, Z signal®l data type2 angle bracket(<>)A}o] (A
A€ Azhe) Bzt

d& =9, sc_signal<sc_uint<8>> A;
signal ‘A’E bit select®} range select SAAE o
8 sc_uint data type& et ¥ B R signald
rangett bitol HE3l7] YalA template Fell2gte]
data® ool gt} o|AL “read” FT+E AR
g}, “sc_signal” template E# 22 %¥E data type 3
29 oA bit(d D rangelrange(ij)) dAitztEo]
HgHe} o)A BE instantiation# sc_signal” Z
27} 8T7HE  sensitive list method®] A signal
passing S A& description body3t ojclA Fzt
gl oA YA HQ Jocal signalgL index® HE
7 Z2AY EFE instantiationo]d AFH signal @A

2E  aFo AFP  select rangest BT
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“signal_handler”, &.& index$} range signalg& ¥ 33}

= sensitivity list= sensitivity list®} instantiationl
Al A}g5+= SC_METHOD, sc_signal template i

4
m 2o ZA3%r} single bit £ vector FE2
Verilog HEZ2EANA Hds5z, 33d 27§ 71A
local A& HAHAY dutydez  Ag "t

“signal_handler's #/43 & 7o) local 158 ¥T
Lid=8

modue four_bilA. B, CI, SUM, Coy || SC-MODULE(four i) {
input [30] A B sc_signaksc_uint<2>> A_1 0, A 3 2
output (30] SUM: sc_signaksc_uint<2» B_1 0. B 3.2
input Ck sc_signaksc_uint<2>»> SUM_1_0. SUM_3_2
output CO; void signal_handler() {
wire G sc_uint<2> A_tmp:
woB Bit_\_OA[T:0), B{10L, O, for(int i=0: K2 i++) A_tmplil=Aread(i++}:
SUM[10). Ck A_1 0= A_tmp:
twoB Bit_3_2(A13:2], (32, C. sc_uint<4> SUM_tmps=tmp_SUM read():
SUM32], COF SUM_tmprange{1.0)=SUM_}_Q.read(y
endmodule temp_SUM=SUM_tmp:
for(int =0 K2 i++) A_tmplil=A.read(}i+2}
A_3_2=A_tmp:
}
SC_CTOR(four_bit} {

SC_METHOD(signal_handlery
sensitive<(ACCBKSUM_T_(x<SUM_3 Z
}

¥
71¢Y8 signal_handler method

Y8 F 24 E 7} 9 instantiation®] &)&# 73
g 3dE 4HlE 7p4b7] o]t range bit A E-E bit_1_0
9} bit_3_2 instantiationol A A}g®H. A3 H A%
o MYy HHYd ZFR HIFH 4FE HA
loacl AZEL HA5, dA =] AMR"HY en
“signal_handler’o] Al &4 Aegjz S}
7F8, Al1:0]1= A_1_09) local signal Aa&

sc_signal<sc_uint<2>>A_1_0;
signal A_1.0¥= X% instantiationo] AM&E IR,
FEE A9 actual range o A_1_0 #Zo] st
"signal_handler’ol| A} A gk}

sc_uint<2> A_tmp;

for(int i=0; i<2; i++)

A_tmplil=A.readOli+o];

A_1_0=A_tmp;

Byt

IV. Simulation Results

£ o} 78L& DCT Algorithmol ™, Verilog ZE

Altrarbe} Quartus2.1 toolS A}838}4 3, SystemC
EE Ed=Ate AU E k7 SystemC_winoll A
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Fitter
4] Assembler
Delay Annotator
B] Timing Analyzer
Total

T e

3910, SystemC DCT Simulation

] Simulation_Time

Line Number Verilog SystemC
100 39s 22s
300 4m48s 3m27s

¥3. Lineso| & Simulation Time

2%9,102 DCTHl H3k Simulation Z¥e|x, ¥3S
AlEH ol AZHE YELW T SystemC2 coding® 7
% Line Number7} Wol&A4F Verilogdl] |3 A&
o]de] wen © complex codingd 2% A Bl
aole t] Wold Zeor BT

V. Conclusion
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