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Development of front-end tool GGFront for
convenient and portable VHDL practice environment

NAokI FuJiepal:®)

Abstract: This report describes GGFront, a tool developed by the author to present a convenient and
portable practice environment of digital circuit design using VHDL. GGFront is written in C# and it presents
a front-end GUI to the GHDL simulator and the GTKWave waveform viewer. Since GHDL has some dif-
ficulties for beginners to deal with, GGFront is designed to hide such difficulties from users and let users
simulate their own hardware description quickly. The design, implementation, and working examples of the
tool are described in this report. Also, the result of the use of a prototype version of the tool in a lecture is
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Fig. 1 VHDL simulation flow using GGFront.
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Fig. 2 Appearance of GGFront window.
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& 1 GGFront v0.3.0 D% 7Y —Aa— KD,
Table 1 List of main source codes of GGFront v0.3.0.

File Name #Lines | Description
App.xaml 12 | Properties of Application
MainWindow.xaml 122 | Properties of Window
App.xaml.cs 30 | Main Function
MainWindow.xaml.cs 416 | Interaction Logic
Util.cs 609 | Utility and other classes
(Total) 1,189 | 1,055 lines in C#
BTN
l Decimal Counters
Edge v y
Detection 10 1 1/10 3
100 1000
e J;\; sec S€¢
1
State )
Machine Regiian l
v v \
N v ‘ Selector ‘
2 '] '] ']
‘ 7-segment LED Decoder ‘
LED AN SEG DP

3 Aty I UryFEEDOTOY ZH.
Fig. 3 Block diagram of a stopwatch circuit.
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W5, U4 Y R ERSIEIZ 4 DOBIZ RIS NS,
¥ 9 GHDL % GTKWave D31 F VY OFERFEET 518
a, WL —AT 7 ANEBEHTL)AN, TVF 1454
DOSEREZEIT 20 A MY E, RBICIERIEZITS /-
SO—HDORZ VHIHEBEBINTWS, BB, V1Y RUD
YA ZFALTHY, 742 Ry OHIEZZEHL 54,
) A N OHERARZNIZIG U TEFEI NS,

® 112, GGFront v0.3.0 DX — A 31— KO HEE
ST ERT. CHY—AT—RNIZBW\WT, V1Y Ko
DEFEa Y bo—)L e OMEMEHIX MainWindow.xaml.cs
2, TOMDI—T 1) T 1 B ES DY T ADMMEER
ERET L7 5 A2 Utiles i I nTWnWad, Ao
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D:¥Doc¥Desktop¥ T 9 & ¥stopwatch¥base¥stopwatch.vhdl

D:¥Doc¥Desktop¥ T T & ¥stopwatch¥base¥stopwatch_state.vhd| Add |
D:¥Doc¥Desktop¥ T T & ¥stopwatch¥base¥counter_dec.vhdl

Remove |
D:¥Doc¥Desktop¥ T § & ¥stopwatch¥base¥detect_edge.vhdl
D:¥Doc¥Desktop¥ T § & ¥stopwatch¥base¥display_7seg.vhdl

D:¥Doc¥Desktop¥ T T & ¥stopwatch¥base¥counterd vhdl
D:¥Doc¥Desktop¥ T § & ¥stopwatch¥test¥stopwatch_test.vhdl v |

H \erarchy (waveform: stopwatch_test vcd)

stopwatch_test (in stopwatch_testund
stopwatch (in stopwatc
stopwatch_state
detect_edge
counterd (in co
counter_dec

split_reg (in split_re:
select_disp (in
display_7seg (in d
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[Comp\\e and Simulate| [VIEW Waveform‘ [Save Pro]ectl [Lnad PmJeCt|

B 4 GGFront IZA by 7Yty FHEDOHLRE T A MRV F 2L
Z 155 DORRT
Fig. 4 A behavior of GGFront when circuit description and

testbench of a stopwatch circuit are given.
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GGFront #2379 5454, £ GHDL & GTK-
Wave D /N1 F Y DOFFTE % fEET 5. GGFront &, @
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BRAENZDT, Ny r—YDFT+1 L7 bIKGEERZEEL
TWaRThE, BB Sy r—IRNONA F U 2% &
N5, 25 THRVWEAITEYLYRT LI M) 2EHDTHEE
TEBENDD.

INBEEY I 2LV — M LZWREZ 2 i2f7b 5 FIE
Th5. ABIEEBLOTAMNYFOLTOY —AT 7
A%, Add RZ VEIITERRINDZZA T 795 E
W20, 272270 —7%ns L0V A MZRay 7
THILIZkoT, EHOVAMNTEMT S, ZDOLE,
HEIFIZ 7 7 1 JVIND entity 3, component 3 0D Foib 23
frEh, TUT 47« OREBRGREFMOY X MIRRS
na.

Bl 41z, 77 4NVDYANMIANY T T4y FREED
BTOY—AT 7ANVEEMNLZE D GGFront DRk T
ZRY. FEDY A M0 S, AT A MRV F (stop-
watch_test), ZD NIZA Y 7Y+ v FEEED by TR
itk (stopwatch), FEIZZ D FIZEAFEDORERERLI A
TWbZLDHRTE S, £/, AN 10#EA Y v &
(counterd) X 1 M7 D 10 #H 7 > & (counter_dec) % #E%X
> TR I N TWVWB DT, counterd D FAHLIZ counter_dec
NHdILHERTES.

FrEDOBEERBERFEONTVD Z LD HERTERLS, T
DY A RDSHT AR F%HEIRL T Set as Top KX~
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x®2 VA-bMHEEDO—5E
Table 2 List of assignments.
# Topic Sub. | Avg.
1 Simple combinational circuit 57 4.1
2 Combinational circuit 40 4.4
(Determination of holidays)
3-bit multipliers 42 3.6
JK flip-flop 44 4.1
Sequential circuit 42 4.0
(Simple state machine)
6(A) | Stopwatch circuit 24 3.0
(Modification of counters)
6(B) | Logic gates with delay 31 3.5
7 Simple multi-cycle processor 36 3.8

DYVAMHTENRDL YT 4 T 1 BRFTERINS.
% D%, Compile and Simulation RX > Z#F LK 1D
TJua—0 (4) FTHfrbnd. EUSF->IaL—
TaVvIMIAEETE, TVIab—ravii @ns #
WEIELELZ. ] WAy E—URKRRINE. B L
II—=DRELGEE, TOEDAY—UMRERIN
bz, TI—NEERLLEZTFANT 7 A IVPHD
N5, mEIZ, View Waveform "X V2T 2K 1 D7
o—o (5) Db, CGTKWave DSHEE T 5.

6. EECTODFHA

AHiTIX, GGFront DAER (v0.1.0 ~ v0.2.1) %4
IR L, EBIZHEERIH ORENEE O DIV
RIZOWTHET 5. IEREIL, FHEVEEEEME L
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D, SERFHBIETH S T4 VRILEK 2] THD. %
WE T 2 ERBHOKERIE TEICHEEEEEIZDOWTE
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TAREE T 7 A NVORIFRITEBRET 2 HED H -
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KT —2H 0> TWRWREDNEEDH - 7-.
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DED > 5, 5ELULEDOLVFE— b 2RHET S L % HBAL
DML Uz, & 212, ZRIO VK- MNRETHE- 72
rew oy, ZEOLR— MEEED AR (Sub.), REX
N7 L R— b D 5 B T O (Avg) 2R, H
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METIE, E3RETTHARRE, FHi5REITTY Y
7T7ay TRMERIEFFBIZOWTEEIE2be, B
610 (A) B 7EHTIHIGHE LT, AULHRBEDOKE WE
¥ D VHDL zik (300 /7F2E) O—ZEEL T, ZOH
BEZEMTAZ & ICIOMEE. BT 5 BILA LD L
R—Pr2REUZFPEITB ANTH-72. £2L0, 0H
FIZ R CIRER AL - SR L IR M W EA DR S
nr-.

AREZE < 72O DERBE L L TIL, GGFront 12 & Y GHDL-
GTKWave W5 H{EDIEA, Xilinx 10 Vivado [4] %
AW3 ik (FPGA % A \W7-BFIZ Bk 5 5 2248 % 3
%), GNU make iZ & H GHDL - GTKWave ZIEOH $
& (mac OS ZFIH L TWAZEAEZEE) O 2D DREF
ERERANLUE. FHEDZL 1L GGFront 2 H\W5 Z & % j#EiR
U7h, s oREOHEZERULZZESETNEN 1
HFEE .

BEFIFERBL TWEEET Vr— b 2B TEEDR
R - WREEE2F v I Lz 25, REMIZIZESZ Tk
Motz] CEEFLUZFEDEEGIN4ETH D, HEME
FRIAY IS Aoz, — AT, BEQOEAIZE £
EWERELZEWVWS IA YV MEE-TED, £72 GGFront
DAREABEBERDOT F 7 VAR THRL, HouA—Ysa
VEMo T W2 OICEREDN RS D o 72 T 2 AN D R
DIAVIEAONZ, ZTH5LETAAYEIDIBENL DM
i, YoLOWREX /) UNYOERIZLVREI NS SE
DEEZTWD., 5%E AR HTIEMFRIZ GGFront %
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