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1 Introduction

At present, there are many GIS available, but most of them provide extensive support for
English language users. This situation binds the users to use GIS in English and severely
restricts development and use of GIS in other native languages. On the other hand,
internationalization (i18n) is one of the methods to make the software created in a certain
language adapted to support many languages. Generally, the number of software users
will increase if appropriate multi-lingual support and services are provided, and this is not
exception about GIS. Thus, i18n may be one of the most effective methods to popularize
GIS to the non-English language users.

In recent years, 118n of GRASS GIS has been advancing. It enables to use GRASS GIS in
not only English but also the other languages and to display various character strings on
the graphical user interface (GUI) depending on a locale setting of user’s computer, by
using message files that have both original character strings written in English and
character strings translated into the other language. The 118n version of GRASS can now
be downloaded from the Web site [1]. In order to use it in the other languages, however,
it is more necessary to apply i18n version to target language because internationalized
software becomes useful only after localizing to the other languages. Localization of i18n
version has also started, at present, Japanese version has been developed [2][3].

In this study, we localized i18n version of GRASS GIS to Vietnamese by creating
message files that have the character strings translated into Vietnamese and by modifying
contents of several related files. In this paper, the development of Vietnamese version is
described. Thereby, the users can use Vietnamese version only by following a procedure
shown here. At the same time, the users wishing to localize to the other languages can
refer to methods described here.

2 Development Processes

Development process is roughly divided into following three steps.

(1) Setting up the computer environment.

(2) Create message files written in user’s language.

(3) Set up fonts to be used in GRASS GIS.

All techniques in each step are very simple, and the details are as follows.
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2.1 Set up computer environment

To develop Vietnamese version, it is necessary to prepare the computer which can use
and display Vietnamese. Mandrake Linux 9.2 was selected as operating system for this
work because it can specify Vietnamese as the default language of computer at the time
of installation and it is comparatively easy to add or remove rpm libraries after
installation. Furthermore, the version of tcl/tk included is 8.4, which is required to
implement i18n compliant GUI tools.

Among the libraries required for i18n version, some libraries are not installed
automatically. In the case of Mandrake9.2 distribution, xterm and fonts libraries were
added. Xterm is required to operate GRASS graphic monitor, to run some GRASS
commands from tcltkgrass that is one of the GUI tools of GRASS GIS and to display
online helps of GRASS command. In original setting of i18n version, mlterm is used.
However, since miterm cannot display Vietnamese correctly, the i18n version has been
appropriately modified to use xterm by default. At the same time, fonts library were
added to display Vietnamese character strings on GUI and GRASS graphic monitor.
Table 1 is the detail about added libraries.

It is also necessary for localization to set up the locale and character encoding by
modifying contents of i18n file, which exists in a system configuration directory and
specifies the language environment. The locale of Vietnam is only vi_ VN. On the other
hand, in Mandrake Linux 9.2, there are four available Vietnamese encodes: TCVN,
TCVN-5712, UTF-8 and VISCIL. In this case, UTF-8 was selected for character encoding.
The example of comparison of i18n file is shown in Fig. 1.

2.2 Create message files

The 118n version uses message files for selected languages. Message files that were
created in this study include the pair of character strings written in both English and
Vietnamese. English parts are the same as original character strings displayed on GUI and
Vietnamese parts are translations. This version displays Vietnamese character strings on
GUI by converting English into Vietnamese through these files.

Table 1: Added libraries after installation

Library name Explanation
unicode-ttfonts-1.0-1.noarch.rpm True Type fonts correspond to Vietnamese
xterm-179-1mdk.i586.rpm Terminal used for GRASS graphic monitor etc.

LANGUAGE=en_US:en LANGUAGE=vi_VN.UTF-8:vi
LC_ADDRESS=en US LC_ADDRESS=vi VN.UTF-8
LC_COLLATE=en_US LC_COLLATE=vi VN.UTF-8
LC_NAME=en_US LC NAME=vi_VN.UTF-8
LC_NUMERIC=en_US LC_NUMERIC=vi_VN.UTF-8
LC_MEASUREMENT=en_US LC_MEASUREMENT=vi_VN.UTF-8
LC_TIME=en_US LC_TIME=vi_VN.UTF-8
LANG=en_US LANG=vi_VN.UTF-8
LC_IDENTIFICATION=en_US LC_IDENTIFICATION=vi_VN.UTF-8
LC_MESSAGES=en_US LC_MESSAGES=vi_VN.UTF-8

LC CTYPE=en US LC CTYPE=vi VN.UTF-8
LC_TELEPHONE=en_US LC_TELEPHONE=vi_VN.UTF-8
LC_MONETARY=en_US LC_MONETARY=vi_VN.UTF-8
LC_PAPER=en US LC PAPER=vi VN.UTF-8
SYSFONT=lat0-16 SYSFONT=tcvn8x16

Figure 1: Comparison of i18n file (left; English Setting, right; Vietnamese Setting)
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:msgeat:meset  vi  "Config"  "Cau hinh"
msgeatmeset  vi  "Map"  "Ban do"
smsgeat::meset  vi "Region"  "Vung"
msgeat:meset  vi  "Display"  "Hién thi"
rmsgeat:meset  vi - "Site"  "Vi tri (Site)"
:msgeat::meset  vi  "Image" "Anh"
imsgeat:meset  vi - "Import"  "Nhap"
msgeat:meset  vi  "Export"  "Xuét"
msgeat:meset  vi  "MapCreating"  "Tao ban d6 "
:msgeatzmeset  vi  "Misc"  "Hon hop”
rmsgeat:imeset  vi - "Database : " "Co so dir liéu : "
smsgeat::meset  vi "Help" "Gitp dd"
::msgcat::meset @ "Quit"  "Thoat ra"

al — ==7

| I | I
Vietnamese Original character string Translated character string

# SOME DESCRIPTIVE TITLE. I—

# FIRST AUTHOR <EMAIL@ADDRESS>, YEAR.

#

#, fuzzy Command name
msgid "" /

msgstr ""

"Project-Id-Version: g.region 5.0.3¥n"
"POT-Creation-Date: 2004-01-16 20:10+0900¥n"
"PO-Revision-Date: 2004-01-16 20:10+0900¥%n"
"Last-TranSlatOl‘: ok skokoskok ok kok ok **@* skoskok skoskokskskok sk *>¥n"
"Language-Team: Vietnamese <Vi@li.org>¥n"
"MIME-Version: 1.0¥n"
"Content-Type: text/plain; charset=UTF-8¥n"
"Content-Transfer-Encoding: 8bit¥n"

msgid "Program to manage the boundary definitions for

# Copyright (C) YEAR THE PACKAGE'S COPYRIGHT HOLDER
# This file is distributed under the same license as the PACKAGE package.

«—Encode of this file

#: /usr/local/grassSsrc/grass-5.0.3/src/general/g.region/cmd/main.c:72

the geographic region."

msgid "Set from default region"
msgstr "Dat vang tir nhitng ving méc dinh"

msgid "Print the current region (shell script style)"
msgstr "In ving dia ly hién tai (kiéu dong 1énh shell)"

msgstr "Chuong trinh quan 1y viéc dinh nghia duong bién cho vung dia Iy"

#: /ust/local/grassSsrc/grass-5.0.3/src/general/g.region/cmd/main.c:90

#: /usr/local/grassSsrc/grass-5.0.3/src/general/g.region/cmd/main.c:94

Figure 2: Message files (upper; vi.msg for tcltkgrass, lower; g.region.po)

All message files were written in UTF-8 and they are mainly divided into two kinds by
their name. The detail about each message file is explained below, and the example of

message files is shown in Fig. 2.

First one is vi.msg file. This file is used for tcltkgrass and two other functions, d.dm
(display manager) command and visualization tool Nviz that are operated from tcltkgrass
or command line. Each vi.msg file is created by translating en.msg file and saving it into
the same directory. Another message file is po file which has the name “command name
+ .po” (e.g. d.text.po). There are about two hundred po files in current version and they
are used for online helps of GRASS command. All of them are created from templates,
pot file. These templates have English character strings only and they are in source

package of 118n version. To enable online helps, following works are needed.
(1) Copy template (pot file) from source package as po file.

(2) Translate po file.

(3) Compile translated file and add it to a locale directory of binary package as mo file,
. d.text.mo).

whish has the name “command name + .mo” (e.g

List of created message files and their existing directory is shown in Table 2.

3
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2.3 Set up of fonts

Default font used in 118n version is Helvetica but Vietnamese is not correctly displayed
on GUI. For this reason, it was necessary to modify the file related to each GUI. There
are five such files in Vietnamese version. Some of them originally have the lines that
specify the default font for GUI, but some do not. Therefore, the former are modified to
specify new default font and, in the later, two lines are added to specify the default font
(Fig. 3). In this case, Tahoma font was selected as default among the fonts installed. The
detail about changed files for localization is shown in Table 3. Furthermore, The flow

chart of localization from binary package is shown in Fig. 4.

Table 2: List of message files

File name

Directory (/=grass5/)

Functions related to message file

command name
+ .po (mo)

/locale/vi/LC_MESSAGES

Online help of grass commands

vi.msg

/ete/nviz2.2-118n/scripts
/scripts
/teltkgrass-i18n/main

Nviz

d.dm (Display Manager)
tcltkgrass-118n

option add *font -microsoft-tahoma-bold-r-normal-*-12-*-is08859-1 widgetDefault
option add *Label*font -microsoft-tahoma-bold-r-normal-*-12-*-i1s08859-1 widgetDefault

Figure 3: Added lines to specify the default font (in the case of d.dm-i18n file)

For tcltkgrass, d.dm and Nviz

Install additional library

v

\4

Set up locale and encode

For Online help

A4

Download binary package of i18n version

Download source package of i18n version

v

v

Install 118n version

Create po file from template

y

v

Create vi.msg from en.msg

Compile as mo file

Modify default font

\4

Figure 4: Flow chart of localization
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Table 3: Changed files for localization
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File name

Directory (/=grassS/)

Explanation

config.tcl

/etc/nviz2.2-118n/scripts

Modify default font from Helvetica to Tahoma

d.dm-i18n

/scripts

Add two lines to specify default font

gis_set.tcl

/teltkgrass-i18n/scripts

Add two lines to specify default font

gui.tcl

/tcltkgrass-i18n/main

Modify terminal setup from mlterm to xterm
Add two lines to specify default font

tksys.tcl

/tcltkgrass-i18n/main

Modify default font from Helvetica to Tahoma

Welcome to GRASS GIS Version 5.0 Chao mimng ban dén vi GRASS GIS phién ban 5.0
Please select Iocation and mapset Hay ya chon vi tri v tp hop ban dd
or define a new location hoac dinh nghia mét vi tri mdi
Database : [fhome/grass/grass_data | prowse... Cosddtiéu: [fhomefarass/arass_data  puyat...
R | P — |
Location Mapset Vi tri Tép hp bin da
ojiya DPERMANENT ojiya PERMANENT
spearfish pro2 spearfish pro2
pro3 pro3
prod prod4
pros pros
= { = { ~ I =] L
Use Selection | Create New Location | Cancel | U Sir dung s chon Iva | Tao mdt vi tri mdi (Loaction) | Huy bo ﬂ
=l

Figure 5: Set up screen of database

< O
f| Config Map Region Display Raster VYector Site Image Import Export MapCreating Misc Databases Help Quit
- @ &
fl Cdu hinh Bandd W¥ing Hien thi Raster Yector Vitri(Site) Anh Nhip Xudt Taobandd HOnhop Ciccosodirlifu Giop dd Thoat ra
=
5@ ® 06w
g =1 (I T 5
Set current region from named region: Thiét I3p ving tir tén ving:
region ving
Set region to match this raster map: Thiét 13p viing d& phit hap véi ban dd raster nay:
raster raster
Set region to match this vector map: Thiét 1ap ving d& phit hop véi ban dd vector nay:
vector vector 56
Set region to match this sites map: Thiét 13p viing @8 phis hop v6i ban d vi tr (site) nay: " -
sites i Gite) | 93 ket thic, N Finished. :
Set region to match this 3dview file: Thiét 13p viing d& cho phit hop v file 3dview: Mo ta: Description:
3dview| 3dview Chuoing trinh quan I viéc dinh nghia duding bién cho viing dia Iy Program to manage the boundary definitions for the geographic region.
Value for the northern edge: Gi tri cho canh phia bic: ch i lusage:
g.region [ ﬂgpluﬂau] [region=name] [raster=1 namg] [vector=name] au
Value for the southern edge: i tr cho canh phia nam: {wm o1 e Rt vk sl [
res=value]
[save=name] [save=name]
Value for the eastern je: Gia trj che h phia dang:
edg id tri cho canh phia dong: anh dau hiu:
-d Pat ving tir nhifng ving ms d Sel from default region
Value for the western edge: Gié tri cho canh phia tay: -g In ving dia Iy hién tai (kigu dhng IAnh shell) -g Print the current. rewwn (shell script style)
-p In ving dia s ai -p Print the current regior
i theo toa dd kinh/vi d& | Print the current '=D|w| |nl it/lony
North-south grid resolution: D phin gidi WGl theo hudng Bac-Nam: ban db ving hvv\ tai -cPrint the current region map center coordinates
theo mét (do dac) -m Print region resolution v meters (geodesic)
phan gidi [mic dinh=sdp xép tir duting bién -a Align region to resolution [default = zll;n to bounds]
East-west grid resolution: B3 phan gial ludi Dong-Tay: -u Khéng cap nhat viing hién tai Do not update the current region
(ac thar Parameters:
Raster map to zoom into: Ban d0 raster d€ phong: reglnn Dél vﬂng hién hanh tir tén viing region Set current mglmhlrg‘m named region
ter raster Thiét I3p viing phs hop v6i ban db raster nay raster Set region to match this raster map
st | _raster | Vector Thiét 13p img phi hap vai ban do vector nay vector Set region to m:
Raster map to align into: Ban b raster dugc sdp x&p vao: sites Thiét I3p ving phit hob véi ban dd vi tri site nay sites Set region to match this sites map
raster R 3dview_Thiét I3p viing phis hap vdi ban db 3Dview nay 3dview Set region to match this 3dview file
o & cisa vit &t N Gi tri cho canh phia bac n Value for the northern edge
Name the current region: Tén ciia viing hién tai: G tr cho canh phia nam O e He T e
region ving e Gid tri cho canh phia déng. e Value for the eastem edge
it via 26 e o o W Gia tri cho canh phia tay ‘w Value for the western edge
T ST G CE 88t vima tis nhina vina mic dinh. res 90 phan giai w6 =t ‘north-south and east-west)
_i Do not update the current region. _i Knbng cp nht viing hién tai. s 03 phan gt lhh!: hurcin A nsres Nortivsouth aid resolution
i Print region settings in lat/long coord. i In ra viéc dat vimg dia I theo toa a9 kinh/vi d5. oo Bon fl aster a8 pheng ta~ Cone 1Y Soom ﬁ’,i‘,::‘i,,’ﬂgm o]
1 Align boundaries to resolution (use with res=). || || i Canh duting bién cho a3 phan gidi (sir dung res=). align  Ban db raster de san xEn vao I~ align Raster map to align to I~
. save Tén cla viing hién ave Name the current region
| Display resolution in meters. I Hién thi d6 phan giai theo mét. T = T
T run = I ony Thoit ra Lutlai Lamsach | quit save Clear

Figure 7:

Command dialog

Figure 8: Online help dialog

3 Vietnamese Version of GRASS GIS

According to the development process, the Vietnamese version of GRASS has been
implemented. The comparison of English and Vietnamese GUI about the set up screen of
database, menu bar of tcltkgrass, command dialog, online help and top screen of Nviz are
shown in Fig. 5 - Fig. 9, respectively. In Figure 10, the example of Vietnamese character
strings on GRASS graphic monitor is shown.
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Eile Panel Scripting Help FielE, Thanh®) Jéralnh(s) Gip d) . 1) Cét s8i v6i cudi sdi nhd, cat blin
Fe :m: o s n- C‘Ea'- Vet . D:v;‘ Ba T‘ul:ﬁnw o B ét. -~ o Vect " D:vi; . 2) Hb va sbng
cature: utace W Vectors ites ¢ trung: rd W Vectors e e
orew | cear | Cancel | DRAW | T | Hiy b5 || 3) vat Cha\t hifu co
— Look N T T 4) Than bun
e cay 5 5) Cudi va sdi, cat
£ || height | zexay T ¢| | ®ocao | |phengtheotiucz 1oy 6) Rhiolite
:I 5000.00 1.000 ﬂl :Ismn i) 1000 = . 7) Cét két, cudi két
top top " e R —
. H = ‘ . H — [T 8) cat két, bt két
— — 9) Sét pha cét vdi cudi soi
[ —— . A Py [ P
perspove FTT— _eser | e | [110) sét pha cét véi hop chét hitu co
e ] Ttz [ ]11) sét pha cét v soi
Current:  None Loaded  Mew Delete Miénhank:  None Loaded v Delete DIZ) BUn sét, bun cat
A Line Width A3 rtng duing .
-l 1 Display on surface (s): v Higin thi trén cac b& mat:
Color Mau
Draw Current Draw Zurent.
Close 0ng
Site Panel | Tharh ¥ tri (site)
Current: N Loaded New Delete Hién hanh: MNone Lazded idi Delete
[ i % 3Dsies | # aDsites
site size |10.00 ~~ Display on surface(s}: Kich thutic vi bri (site) (11,00 - Hién thi én cic b8 mit:
A5 ring duting
Draw Current | Close Drsw Curen | 2ng
=
Figure 9: Top screen of Nviz Figurel0: The example of displaying

Vietnamese character strings
(upper; legend, lower; label)
4 Conclusion

Original GRASS GIS does no support Vietnamese although several other language
versions have already been developed. In this study, i118n version of GRASS GIS has
been localized to Vietnamese by creating message files for Vietnamese and by modifying
some files of 118n version. Furthermore, in order to apply these techniques to develop
other languages version, development process that is divided into three steps has been
described in detail. The authors hope that availability of GRASS-il8n and the
Vietnamese language support described in this paper would enable localization to the
other languages and expand the user base for GRASS.
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