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TOM TAT

Trong hoat dong dao tao, phong thi nghiém do co vai tro quan trong giup nguoi hoc chu dong
vé thoi gian, s6 lan thue hién thi nghiém va dia diém thi nghiém. Bén canh do, phong thi nghiém
do ciing ¢é chi phi xdy dung, vin hanh va bdo tri thap hon phong thi nghiém truyén thong. Véi
nhitng wu diém do, phong thi nghiém do da dwoc nhiéu truong, cong ty dau tw nghién ciru phat
trién va dwa vao g dung trong thuc té ddo tao. Hién nay c6 nhiéu nén tang, cong cu khdc nhau
dé phat trién phong thi nghiém do phii hop cho timg linh viee, mén hoc. Bai bdo nay trinh bay
cdc két qua nghién ciru, khdo sat khd ndng itng dung cdc nén tang phé bién nhat nhw Flash,
JavaFX, Silverlight d@é xdy dung phong thi nghiém do “Truyén déng dién” phuc vu cho mén hoc
“Trang bi dién - dién twr trong may cong nghiép”.

Tir khod: phong thi nghiém do, truyén déng dién, nén tang, Flash, JavaFX, Silverlight

ABSTRACT

Virtual laboratory plays an important role in training activity to help learners to maximize
their study time by providing unlimited access to class materials, thus facilitating better
understanding. Virtual labs also provide a risk-free learning environment, where individuals can
learn from repeated practice, at their own pace, without using expensive resources or high
maintenance equipment. Besides, a virtual lab provides cost advantage in term of construction,
operating and maintenance to compare with the investment efforts for a classical dedicated lab.
With these advantages, virtual labs are interested by many universities, schools and companies.
There are many different ways, tools and platforms to develop the virtual laboratory which is
suitable for any studying subject, course or training program. This article presents research
results of using the most common platforms such as Flash, JavaFX, Silverlight to create a virtual
laboratory in the field of Electrical Drives for course of “Electrical and electronic equipment in
industrial machines”.
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1. GIOI THIEU

Phong thi nghiém 4o cho phép nguoi
thyc hién trién khai cac thi nghiém ma khong
can phai thi nghiém truc tiép tai cac phong thi
nghiém truyén théng bang cach st dung cac
thiét bj théng tin, vién thong khac nhau nhu
may vi tinh, dién thoai, két ndi internet, ...
bic biét dbi véi viee dao tao céc nganh k¥
thuat, phong thi nghiém 4o c6 nhiéu wu diém
hon cac phong thi nghiém truyén thong & cac
khia canh [7]:

-Cung cip cho sinh vién cac kinh
nghiém khi 1am viéc trén cac thiét bi dat tién
ma phong thi nghiém truyén thong kho c6 kha
nang trang bi;

- Cung cép cho sinh vién nhiing kién
thirc, k§ ning can c6 tai cac phong thi nghiém
truyén thong, gitp sinh vién chudn bi tot khi
thuc hién céc thi nghiém thyc;

- Viéc van hanh phong thi nghiém 4o it
t6n kém hon do khéng phai van hanh thiét bi
thi nghiém thuc va khong phai trang bi nhiéu
thiét bi dé phuc vu ddng thoi cho nhiéu sinh
Vién;

- Sinh vién c6 thé nhan duoc sy huéng
dan truc tiép thong qua hé thdng huéng din
ngit canh hodc cua mot giang vién phan mém
tai bat ky noi dau, khi nao.

Véi cac wu diém do, cac phong thi
nghiém 4o dang dan dugc hinh thanh va phat
trién manh tai cac truong dai hoc, cong ty, ...
dé phuc vu cho ciac muc dich dao tao khac
nhau. Péi véi tung muc dich dao tao, tung
mon hoc s& ¢ cac nén tang phi hop dé hd tro,
phat trién phong thi nghiém ao.

Trang bi dién - dién twr trong may cong
nghiép 1a mon hoc co s& nganh trong cac
chuong trinh dao tao nhom nganh co khi. Thi
nghiém ctia mon hoc nay giip nguoi hoc cod
kha nang nhan biét, doc mach, c6 kha nang
sua chira don gidan cac mach dién trong cac
may cong nghiép va kha ning thiét ké cac
mach dién [1]. Dé dap tmg muyc tiéu nay,
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phong thi nghiém “truyén dong dién” can dugc
dau tu xdy dung véi kinh phi 16n va khi dua
vao van hanh s€ phat sinh cac chi phi hoat
dong nhu vat tu thuc tap, bdo tri bao dudng
thiét bj thi nghiém, nguoi hudéng din,
Ngoai ra, ngudi thi nghiém con bi khong ché
vé thoi gian thi nghiém, sb6 1an thi nghiém,
thiét bj duoc phép sir dung va chi dugc thi
nghiém theo cac qui trinh khuén mau kém tinh
sang tao, ... Do vay, viéc xay dung phong thi
nghiém 4o truyén dong dién voi muc dich cho
phép nguoi hoc chu dong hon trong viéc hoc
tap, thi nghiém, ... 1a nhu cdu can thiét trong
diéu kién vbn dau tu ciia nha nuéc cho cong
tac gido duc, dao tao con han ché.

2. TIEU CHI PANH GIA CAC NEN

TANG
2.1 Pic diém cia phong nghiém do

Phong thi nghiém ao gitip sinh vién co
thé thuc hién cac thi nghiém ¢ nha hodc & bét
cur noi nao thuan lgi véi mdt may tinh dugc
két ndi mang (internet), cho phép giam thoi
gian dén phong thi nghiém (truyén thdng),
tang sb lan thi nghiém theo nhu cau, ... Phong
thi nghiém 4o can phai c6 mot s diac diém sau
[7]: ‘ 7

- Méi truong, dieéu kién dé thuc hién thi
nghiém twong ty hodc tét hon phong thi
nghiém truyén thong;

- Sinh vién dugc hudng dan va thuc hién
cac thi nghiém trén phong thi nghi€ém do trong
moi trudng web, c6 thé xem lai cac huéng dan
trong qué trinh thuc hién thi nghi¢m;

- C6 thu vién (hinh anh, bai giai goi y),
cdc mo hinh mau cho phép so sanh, danh gia
céc thi nghiém do sinh vién tién hanh.

2.2 Pic diém chung ciia cic nén tang

Céc nén tang xay dyng phong thi nghiém
40 can co cac dic diém chung sau:

- Cho phép cac tmg dung c6 thé md
phong méi trudng thi nghiém sao cho gan
gidng véi phong thi nghiém thuc té, hoat dong
t6t trén hau hét cac trinh duyét web thong dung
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hién nay va hd tro kha ning twong tic voi
nguoi st dung;

- Nén tang phai c6 tinh phd bién;

- Cong cu phat trién cac tmg dung trén
nén tang dé str dung;

- Ho tro cac ngdn ngit 1ap trinh, cong cu
khéc.

Cin clr vao cac dic diém cua phong thi
nghiém 4o va cac tiéu chi chung ciia nén tang
sir dung dé phat trién phong thi nghiém ao,
trong bai bado nay chung t6i khao sat, danh gia
cac nén tang phat trién phong thi nghiém ao
dang duoc sur dung rong rai hién nay:

- Flash

- JavaFX

- Silverlight

2.3 Tiéu chi danh gia cac nén tang

Dé so sanh, lua chon nén tang phu hop
cho viéc phat trién phong thi nghiém 4o, cac
tinh ning sau duoc d& nghi 1a cac tiéu chi
chinh dé danh gia:

- H tro 1ap trinh hudng dbi tuong;

- Dung lugng mg dung phat trién trén
nén tang nho giup viéc truyén tai qua mang
duoc nhanh chéng, dé dang;

- Kha nang hoat dong doc lap, it tiéu tdn
tai nguyén,;

- Hoat dong dugc trén cac hé diéu hanh
khac nhau nhu Windows, Linux, MacOS, ...

- H) trg cac ngdn ngit 1ap trinh web nhu
HTML, XML, CSS, ...

- HO tro ung dung dd hoa d6 manh;

- Céc cong cu hd tro viée thiét ké, phat
trién va stra chira cac ing dung phong phu.

Ngoai cac tiéu chi trén, cic nén tang nay
cling s€ dugc so sanh tinh ndng qua viéc thur
nghiém thiét ké mot tng dung thi nghiém 4o
trong thuyc té.

3. DANHGIA
3.1 Flash

Flash 13 cong nghé thé hién ndi tiéng vé
kha ning xtr 1y d6 hoa vector va anh dong, cho
phép tao ndi dung da phuong tién tuong tac

voi ngudi dung thong qua ActionScript, mot
ngon ngtr tuan theo dac t& ECMAScript tuong
tu nhu JavaScript, hd trg lap trinh hudéng d6i
tuong co ban [11]. Phién ban diu tién do
Macromedia san xuat mang tén Macromedia
Flash v1.0 phat hanh nam 1996. Nhung hi¢n
nay do Adobe System Inc. chiu trach nhi¢m
phat trién [2]. Nhiém vu ban dau cua Flash 1a
thiét ké cac hinh anh dong cho cac tng dung
trén may tinh. Qua mdt thoi gian dai khong
ngimg phat trién, Flash di mé rong thanh nén
tang dé chay cac ing dung Internet ngudbn mo
(Rich Internet Application - RIA) [9]. Cac ung
dung chay trén nén tang Flash c6 thé dugc
thiét ké va phat trién boi cong cu nhu Adobe
Flash Professional, Adobe Flash Builder, ...

Hi¢n nay Flash dugc ua thich st dung
trong cac linh vuc thiét ké web, cac phan mém
ung dung, ciac doan phim day hoc, cac tro
choi.

Uu diém

- Flash c6 thoi gian hinh thanh va phat
trién lau dai, duoc dung nhiéu trong cac mg
dung RIA ngay nay;

- Flash c6 kha niang xtr 1y d6 hoa vector
nén hinh anh trong Flash c6 chat lugng tot hon
cac phan mém khac nhu khi phong 1én hinh
anh khong bi nhog;

- Flash c6 dung lugng nho nén truy
xuét, tai kha nhanh chong;

- Flash dugc hd tro tir cac phan mém
khac do Adobe san xuit nhu Adobe Photoshop,
Adobe Dreamweaver, ... va cac ngon ngir 1ap
trinh web khac nhu HTML, XML, CSS, ...;

- Flash c¢6 thé hoat dong trén nhiéu hé
diéu hanh;

- Flash c6 thé hoat dong trén cac tng
dung doc lap (nhu Flash Player) hodac trén
phan 16n cic trinh duyét nhu Internet

Explorer, Apple Safari, Mozilla Firefox,
Google Chrome, ... (su dung plug-in) [8].
Khuyét diém

- Céc ung dung cua Flash c6 tinh bao
mat thap. Céac tip tin Flash khi tai v& ma
khong dugc ma hod hoac dat cac mat khau bao
v€ thuong trd thanh cac ddi tuong cho virus,
spyware xam nhdp vao may [5].

3.2 JavaFX
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JavaFX 13 san phim mai ra doi vao nam
2008 do Sun Microsystems phat hanh, hién nay
do Oracle Corporation quan ly, voi phién ban
moi nhat 1a JavaFX 2.2. JavaFX 1a ngon ngt
1ap trinh trén nén Java va 13 nén tang phat trién
ung dung cho may khach (Rich Client
Platform - RCP) ciing nhu dé chay cac phan
mém RIA [12]. Bén canh d6, JavaFX con
duoc su hd trg ciia cdc moi truong phat trién
tich  hop (  Integrated  Development
Environment — IDE ) trong viéc xay dung cac
tmg dung biang JavaFX nhu NetBean IDE,
Eclipse IDE, ... [6]

Uu diém

- JavaFX duoc phat trién dua trén ngdn
ngilr 1ap trinh Java, mdt trong nhitng ngdn ngir
dugc str dung rong rai, nén thuan loi ddi véi
nguoi da biét ngdn ngit lap trinh Java;

- JavaFX don gian hoa viéc 1ap trinh
béng Java va duogc hd trg boi FXML, mot loai
ngdn ngir danh déu dugc phat trién tir XML
giup nguoi st dung xdy dung giao dién cua
cac ung dung dé dang va nhanh chong;

- JavaFX c6 tinh bao mat cao do dugc
thira huong tir nén tang Java ddng thoi co thé
tuong tac voi cac phan mém tmg dung khac
duoc phat trién trén nén tang Java;

- JavaFX c6 thé hoat dong trén nhiéu hé
diéu hanh khac nhau nhw: Windows, Linux,
MacOS, ...

- Céc mg dung viét bang JavaFX c6 thé
hoat dong dugc trén nhiéu thiét bi di dong, cac
loai may tinh, ... ma chi doi hoi phan mém
Java co ban (JVM, JRE) [10].

Khuyét diém

- Do JavaFX hién van dang trong qua
trinh phat trién nén con xut hién 18i khi s
dung. Viéc st dung JavaFX hién nay van chua
phé bién va chi mang dén thuan loi cho ngudi
st dung khi thyc hién ching trong moéi truong
Java;

- Viéc 1ap trinh JavaFX gip nhiéu kho
khan do l4p trinh chu yéu bang code;

- Khi trién khai ma 1énh JavaFX can ¢
trinh bién dich chuyén ma nguon thanh dang
bytecode.

3.3 Silverlight

Silverlight 14 mot san pham cla cong ty
phian mém Microsoft va phién ban dau tién
dugc phat hanh vao nam 2007. Silverlight
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duoc phat trién dwa trén nén tang .NET
Framework. Tuong tg nhu Flash, Silverlight
cling 14 nén tang cho phép chay cac tng dung
RIA. Nét manh cua Silverlight 1a tap trung vao
viéc phét trién cac tng dung da truyén th6ng
nhu hinh anh dong, hoat canh, web, ... [3].
Hién nay c6 nhiéu cong cu dé thiét ké cac ung
dung hoat dong trén nén tang Silverlight nhu
Microsoft Visual Studio, Microsoft Expression
Blend, ...

Uu diém

- Silverlight dugc hd trg manh mé tir cac
phian mém tng dung do Microsoft san xuit
nhu  Microsoft Visual Studio, Internet
Explorer, ...

- Silverlight dugc hd trg bdi ngdn ngir
danh ddu XAML (eXtensible A Application
Markup Language), loai ngdén ngir danh dau
duoc phat trién trén nén tang XML va dé& su
dung hon XML, gitip xay dung giao dién cua
cac tng dung rat dé dang va nhanh chéng;

- Ung dung Silverlight c6 thé dugc viét
bang cac ngdn ngir .NET (nhu C# VB),
JavaScript, IronPython va IronRuby. Hi¢n nay
cling da c6 ngdn ngtr 1ap trinh riéng danh cho
Silverlight 1a CLI (Common Language
Infrastructure);

- Siverlight hd trg manh mé viée tao 1ap
cac ung dung chay trén nén trinh duyét voi
giao dién xuit sic; kha nang hd tro do hoa
2D/3D, am thanh, video chét lugng cao,

..[10]

Khuyét diém

- Mt han ché 16n nhat cua Silverlight 1a
muc do tuong thich vdi cac hé diéu hanh.
Silverlight plug-in ¢6 thé 1am viéc trén cac
trinh duyét Internet Explorer va Firefox trong
Windows va trén cac trinh duyét Firefox,
Safari trong hé didu hanh Mac. Viéc dua
Silverlight vao Linux cling d3 duoc xtc tién
bang du an Moonlight.

- Céc tng dung trén nén tang Silverlight
chua dugc phd bién rong rdi (hinh 1) va ¢ tin
tic cho rang, Microsoft dang thay d6i chién
lugc tir Silverlight sang giai phap da nén tang
HTMLS5. Do HTML5 mang dén kha niang cong
nghé lam viéc trén nhiéu thiét bi va quan trong
hon, s& 1am viéc trén cac thiét bi trong tuong
lai [16].
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Hinh 1: Sw phé bién ciia cdc nén ting cho cdc irng dung RIA [15]

Tong hop céac thong tin vé cong cu phat trién, ngdn ngit va hé diéu hanh hd tro cia cac nén
tang Flash, Silverlight, JavaFX dugc trinh bay ¢ bang 1.

Bang 1: Cong cu, ngdn ngit va hé diéu hanh hd tro cia cac nén tang [2, 3, 12, 13]

_—Nen tang Flash Ver. 11 Silverlight Ver. 5.1 | JavaFX Ver. 2.2
Tiéu chi
Cone cu thidt ké Adobe Flash Professional | Microsoft Visual Studio | NetBean IDE 7.0,
%h u ‘u CS6, Adobe Flash 2012, Microsoft Eclipse IDE, Java
y Builder 4.6 Expression Blend 4 Scene Builder
XAML, CLI, .
Ngon ngir XML, ActionScript JavaScript, C#, VB.Net, JavaFX Script,
Java, F XML
ASP .Net
‘ Windows, MacOS, Windows, MacOS, Windows,
Hé diéu hanh Linux, Solaris, Android, | Linux, Window Phone, MacOS, Linux,
Pocket PC Symbian OS Solaris, Android
4. THU NGHIEM CAC NEN TANG - Khi nhin nat ON & duong sb 1 dé dong

Dé so sénh céc nén ting trong thuc té, thy ~ Mach, dong dién chay qua day di¢n cap
nguon cho role K1, role K1 doéng tiép diém

nglqne_:m Ylet mot L,l;ng dung. qthl flghl@m mo K1 & dudng sb 2 1am nhiém vu duy tri va bat

phong mét mach dién don gian da dugc thue 4o 1y

hién. Mach dién c6 nguyén ly hoat dong nhu - Khi nhén nat OFF & duong s 1 dé

sau (hinh 2): ngat mac}l, role K1 tro vé trang thai ban déu,
den HI1 tat.



Tap Chi Khoa Hoc Gido Duc Ky Thudt ( 23/2012)
Truong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

1 2
cc
S —
22
OFFL /
21
13 13
E-\ K
N1 14
Al A1
KL m®
A2 A2

N »

Hinh 2: Mach dién thir nghiém

Hinh 3 trinh bay két qua thiét ké ing dung va hoat dong ciia irng dung trén cic nén
tang Flash, JavaFX, Silverlight.

F Adobe Flash Player 11 EEX

Fie Yew Control Hep

1 2
CcC
LA—=—

oFF(

=D on [3

Nhén ON ¢&
mach hoat dgng

a) Nén tang Flash

00 0O JavaFx

cC

L1

Nhan ON dgé
mach hoat déng

b) Nén ting JavaFX
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Google |

* & [g8)-|Qrent
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Fle Edt Vew Favortes Tools Help
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Hinh 3: Céc két qud trén cdc nén ting irng dung

¢) Nén tang Silverlight

Két qua nhan duoc sau khi thir nghiém tmg dung twong tng trén ba nén tang trong moi

truong hé didu hanh Windows dugc trinh bay ¢ bang 2.

Bing 2: So sdnh két qud thiét ké irng dung mé phéng mach dién

A t»
. Nenting Flash Silverlight JavaFX
Tiéu chi
: Adobe Flash Microsoft
0 hat trie NetB .
Cong cy phat trien Professional CS6 | Expression Blend 4 ctBeans 7.0
Murc d¢ sir dung cong cu Dé Dé Khoé
Dung luong tng dung 60KB 127KB 86KB
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5. KET LUAN

Bai bao da khao sat, nghién ctru kha nang
mg dung cac nén tang phd bién duoc sir dung
dé phat trién phong thi nghiém ao nhu Flash,
JavaFX va Silverlight. Cac tac gia cling da
trién khai thuc hién danh gia trong thuc té céc
nén tang qua mot tmg dung md phong mach
dién cu thé. Qua su danh gia, so sanh dya trén

TAI LIEU THAM KHAO
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céc tiéu chi di néu, cac sd lidu co duge khi
thuc hién va thuc thi Gng dung mé phong
mach dién cho phép két luan nén tang Flash da
dap Gmg tt nhitng tiéu chi da dat ra. Hoan toan
c6 thé sir dung nén tang Flash dé phat trién
phong thi nghiém ao “Truyén dong dién” phuc
vu cho mon hoc “Trang bi dién - dién tir trong
may cong nghiép”.
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