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Abstract

We are developing the system-level design methodology with the high abstraction level, in order to raise the HW design productivity. In it, we

developed the method for hardware design using UML diagram. By using our methodology, we can design hardware with the system-level.

Furthermore, we experimented using our methodology. As a result, it turned out by automating the design verification in the hardware design

that HW design productivity is raised more. Then, we express hardware constraints visually using SysML, and propose the methodology of

performing design verification automatically.
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Fig.5 Automatic conversion on the gate level from the system level.
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Fig.7 The flow of the automatic design verification methodol-

ogy using UML.”
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client supplier 01 #include "Adder4.h"
01 @ <block>test_Adder4 <class>Adder4 02 . .
> 03 declare test_Adder4 simulation{}
02 “ e 04 #define endent 10
S~ - 05
. (c) 06 module test_Adder4 {
- The‘allocation table 07 wire A[4];
Package \ _-" AN 08 wire B[4];
-7 . 09 wire S[4];
Adder4 3 FA .. 10 wire Co[1];
+ Atinput[4] 3 + Atinput ~ [Package \ 11
+ Biinput[4] + Biinput N 12 Adder4 target;
+ S:output[4] + Citinput *. <<constraint>> 13
+ Co:output + S:output test_Adder4 auto 14 {
+ Co:output - 15 A =4'(_random);
- constraints generate ~ ’
+ action(A, B) : S ! 16 B =4'(_random);
+ action(A, B, Ci) : S 17
1 {NSL} {Co, S} == A + B} 18 S =target.action(A, B);
HA 19 Co = target.Co;
+ Adinput parameters 20 . o
+ Brinput > A inputf4] g; _display("%d%d %d %d %d\
+ Sioutput B input(4] 23 if(!({Co, S} == A + B)) _display(*false");
+ Co:output S: output[4] if(!({Co, 8} == A + B)) _display(‘false”);
Co: 24 if(_time == endcnt) _finish("simulation end");
- 0: output 25 )
+ action(A, B) : S endcnt: simutime = 10 26

(a)
The class diagram
of the 4bit adder

Fig.11
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B EBROBGIR & MEER R ORER O % Fig. 13 ISR T,
FRETRE & 3 EE A E MR O R & f& 2 7%, UML k%> NSL
ST X D BEHC Ao B D SHEEICE S £ TOREITH B,
BEERE NI BEE I A T 6 78y 7% T, Y 2 21—
> a v FPGA FEIC k> CIEHWICHIET 2 2 L 2R T % %
TORTH 5.

FBAER A L2 & 25, REMERTIE UML &5 E D B
NSL &G0 iSO TG CE 0 2 L300 5. —J7
T, MGEERE Tk UML %510 /53 NSL ##5H & b bR ©
ML LA T VB Z M5,

system & requirements analyze
by designer reading specification

{5 e

NSL design UML design

{5 e

design verification
by wave simulation

Fig.12 The flow of the procedure of UML design and NSL de-

sign in the experiments.

43 EE

SRR A HL 2 L, BRGHREIE UML %G & D & NSL &6t o
FivdfE, 2 s OEBMTOMESITTIEIX, UML #EHaE»

(b)
The constraint block diagram
of the 4bit adder

(d)
The testbench program
of the NSL

The test bench program of the NSL generated from the constraint block diagram.

7h 4
7
UML design
6h _| NSL design
5h _|
average
time 4h |
3h |
2h _|
1h |
Oh
design time verification total time
time

design process

Fig.13 The average of all the experimental results using the our
methodology.”
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