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A preliminary study on a support system
in VHDL practice for beginners

Naoki FUJIEDAY® Towmouniro IKEDA! Eisuke TAKAMATSU!

Abstract: Although learning a hardware description language (HDL) is important to understand practical
digital circuit design, there are several problems for beginners to tackle with its practice. They includes a lack
of mechanisms to give appropriate instructions and feedbacks to mistakes and pitfalls, into which beginners
are likely to fall. In this study, we deal with this problem by adding two mechanisms to a pratice environment
of VHDL using GGFront, a front-end tool we have proposed. The first one presents appropriate messages
or advice to errors. The second one automatically checks if the desired simulation result is obtained or not.
This report describes design, implementation, and working examples of prototypes of these mechanisms.
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Fig. 1 VHDL simulation flow using GGFront.
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Original VHDL Code

library IEEE;
use IEEE.std_logic_1164.ALL;
entity logicl is

port ( A, B, C : in std_logic;

¥

Separated VHDL Code Erroneous VHDL Codes

library -- remove --
IEEE IEEE

H 5
use use
TEEE.std_logic_1164.ALL TEEE.std_logic_1164.ALL
H H
entity entity

logicl logicl
is is

M2 #YDHD VHDL 31— FOMDAERLIE.

Fig. 2 Generation of a set of erroneous VHDL codes.
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Table 1 Most frequent error and warning messages obtained from a simple combina-
torial circuit and its test bench.
Message # of occurrence

Circuit | T.B. | Total
1 | __A__ is expected instead of _B__ 26 70 96
2 | library unit "__A__" was also defined in file "_B__" 13 45 58
3 | missing __A__ at end of statement 0 34 34
4 | primary expression expected 29 31
5 | __A__ expected after _B__ 24 24

) errorxt - A8 - o x

A >° — x
B

T

C

3 7O UIZHWMETH.
Fig. 3 A simple combinatorial circuit used for enumeration of

errors.
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Fig. 4 An example of error output of GGFront with an advice

mechanism.
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VCD File (Excerpt) Waveform shown by GTKWave

$scope module logicl tb $end I:‘ﬂ
$scope module 11 $end

$var reg 1 & a $end =

$var reg 1 ' b $end

$var reg 1 ( c $end
$var reg 1 ) x $end N O NO 0000000 | |
$var reg 1 * y $end Type
$var reg 1 + t $end reg a
$upscope $end e
$upscope $end 3 reg
$enddefinitions $end reg t

reg x

reg

#0

o
o
o( [
)

1%

1+
#50000000

1( [

5 P77 A (VCD) O74—~v O
Fig. 5 Abstract of waveform format (VCD).
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Fig. 6 Circuit and test bench for evaluation of signal compar-

ison mechanism.
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Fig. 7 Execution time of prototyped signal comparison mech-

anism.
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6. BbHYIC

AR TIZ, GGFront % M\ 7= VHDL DEPBRES %
MFHIZESTRAL®TVWED LT B2, 7 RAA R
RS L 5B W5 2 DB IREL, 071
FNRATIZDOWTHRZ, WFho 7o b x1 78, EWR
INBEEANLBEREIIERTELZE00, XPRIZIGLET
RN ZDMMRIEIE 7 7 1 VDl L D& & W o
Tz, BEETRELDHHS L o7z,

SrIFInsoTa b XA TOBEEIZIVESNIHR
ZH Lz, IWEKREE GGFront, & %\ VHDL ® H#)
BRYATLNEHRAETE L 2HIT.

SE X

[1]  Hennessy, J. L. and Patterson, D. A.: 2> Ea—X7 —
¥TOFYERBNT TO—F BORK, TA T - E—-
7 74 Z (2019).

[2] EEEOERE: F#EETHR—X 77 VHDL BB D7D
70y bT Y RY =)L GGFront OFIFE, HHLHEEMH
e 2018-CE-147, pp. 15:1-15:6 (2018).

[8] %k £ B B : GGFront, (online), available from
(https://sites.google.com/site/nfproc/ggfront)
(accessed 2020-01-25).

[4]  Gingold, T.: GHDL, (online), available from (http:
//ghdl.free.fr/) (accessed 2020-02-04).

[5]  Asplund, L.: VUnit — VUnit Documentation, (online),
available from (https://vunit.github.io/) (accessed
2020-02-04).

6] e o, MFREE, bRy, WHETS, A
W PREERA TV MEAEE TRV bV OF
ah& 5%, HRMEYESmGETR ST I, Vol 42,
No. SIG 11 (PRO 12), pp. 78-90 (2001).

71 AZV7V - IR HAEIB ST I VI FEEMind, (F
¥4 V), AFH (https://www.scripts-lab.co.jp/
mind/whatsmind.html) (S 2020-02-04).

[8]  Free Software Foundation: gettext — GNU Project, (on-
line), available from (https://www.gnu.org/software/
gettext/) (accessed 2020-02-04).

[9] Kitaya, H. and Inoue, U.: An Online Automated Scor-
ing System for Java Programming Assignments, Inter-
national Journal of Information and Education Tech-
nology, Vol. 6, No. 4, pp. 275-279 (2016).

(10] “&A P PREA, NEERE, IERE: AEIE-R
HPEEMR ALY T4V Vv vy UV AT LORK,
WM F LM GERE £ 2 ¥ a—%, Vol 1, No. 4, pp.
38-47 (2015).

(11] MeBRESK, & K, MEFEE: S0 T LD BIE
WS L OERHE T 2T Lo HEER, HRLEY
DR EF L I ¥ a—4X, Vol. 3, No. 1, pp. 64-78
(2017).

[12] Bybell, T.: GTKWave, (online), available from (http:
//gtkwave.sourceforge.net/) (accessed 2020-02-04).

© 2020 Information Processing Society of Japan 7



