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Phat trién giao dién song ngit Viét - Anh
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n/ E < E'

Trén co sé ma nguodn phién ban ti€ng Viét, biang viéc lap trinh trong moi trwedrng phat trién phan mém
DELPHI, nghién citru di bo sung tinh niang chuyén ddi ngon ngir Viét - Anh cho phin mém Mathematical
Modeling and Simulation (MM&S). Viéc 1ap trinh chuyén ddi ngdn ngir Viét - Anh cho phan mém MM&S dwec
thwrc hién trwwéc hét qua viéc thong ké va khai bao cac bién dai dién cho cac thong bao, thuit ngir, ciu tir va
1¢i nhac dworc sir dung trong phan mém. Tiép theo 1a viéc gan cac gia tri vin ban tiéng Viét hay tiéng Anh dap
trng lra chon ngon ngir cia ngwoi dung trong qua trinh st dung cho cac trinh don (menu) va bién da kKhai
bao theo tirng mo6 dun. Cac tha tuc ddi ngén ngir cho tit ca cac mé dun dworc thwe hién khi ngwoi dung nhip
chuét chon ngdn ngir. Khi chuyén d6i ngén ngit, chi giao dién ngwoi dung dwoc chuyén doéi ngoén ngir, tén cac
yéu t6 hé thong va cac bién khong thay déi trong s d6 mé phong va trong bang két qua tinh todn mé hinh.
Két qua 1a ngwoi dung chi cin mot phién ban MM&S va sau nay, khi 1ap trinh phat trién thém tinh nang cho
MMG&S, tac gia chi cin thao tac trén mét ma nguén.

Tir khéa: giao dién song ngit, hé thong dong, mo hinh héa, mé phong, phan mém MM&S.
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Abstract:

Using the source code of the Vietnamese version and the Delphi integrated development environment, this
study implemented a Vietnamese - English user interface switching feature for the Mathematical Modeling
and Simulation (MM&S) software. The implementation of the Vietnamese - English language switching feature
began with the identification and declaration of variables representing notifications, terms, text strings, and
prompts used throughout the software. Subsequently, Vietnamese or English text values corresponding to
the user-selected language were assigned to the menus and to the variables previously declared within each
module. Language switching procedures for all modules are performed when the user selects a language
option. When the language is switched, only the user interface is translated, while the names of system
elements and variables remain unchanged in both the simulation diagram and in the model output tables.
As aresult, users require only a single version of MM&S, and future feature development can be carried out
using a single codebase.
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1. Dat van de

Mot hé thong c6 it nhat mét thanh phéan bién déi theo
thoi gian dwgce coi 1a hé théng dong [1]. Bwéc dau trong
nghién ctru mét hé théng 1 phan tich dé xac dinh hé c6
nhitng yéu t6 ndo va ching cé nhirng mdi lién hé véi
nhau nhu thé ndo. P& tinh toan dinh lwong cac mai lién
hé gitra cac yéu t6 ctia hé théng va phan tich dong thai
cta hé thong, nguwoi ta xay dung cdc phan mém mo hinh
héa. Mbi phan mém khi phat trién déu cé co sé 1a mot
quan diém vé cdc nhom yéu td hé thong. Mot s nhom yéu
t6 hé thong dwoc cong nhan tir 1au: nhom yéu td trang
thai, nhém yéu t6 trung gian, nhém yéu té khong doi.
Nhém yéu to trang thai 1a nhém yéu té co ban nhit cla
hé thdng, chiing dong vai tro nhw bd nhé ctia hé thong, &
moi thoi diém ngudi ta c6 thé xac dinh gia tri clia ching
bang mot trong cac phwong phéap diéu tra thuc té (can,
do, dong, dém...). Cac yéu td trang thai thay doi gia tri cia
chiing theo thoi gian va trong mo hinh mirc dé thay doi
clia mbi yéu t6 trang thai dwoc thé hién qua hé sé bién
déi ciané [2]. Nhom yéu t6 thit hai ctia hé théng la nhom
cac yéu té trung gian. Cling nhw cac yéu to trang thai, gia
tri clia cac yéu t0 trung gian thay d6i theo thoi gian. Diém
khéc biét cia chung 1a & chd, tai mdi thoi diém gid tri clia
chuiing chi c6 thé dwgc tinh toan tir gia tri cia cac yéu to
khac. Nhém yéu t6 thi ba la nhém yéu t6 khong doi. Pay
l1a nhém céc yéu t6 ma gia tri ciia ching khéng thay doi
hodc dwoc chdp nhan nhw khéng thay ddi (vi nhirng thay
déi d6 khong dang ké) trong khoang thoi gian ta xem xét
hé thong. Phin mém thwong mai STELLA hoat dong trén
quan diém vé ba nhém yéu t6 nay [3, 4]. Tuy nhién, phan
mém nay cling chi st dung hai biéu twgng dé thé hién
ciu truc hé thong trén so dd6 moé phong, bao gom: hinh
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Hinh 1. M& hinh don gian cho thiy cac biéu twong trong phan
mém STELLA [5]. State variable: bién trang thai; flow: dong chay;
cloud: dam may; flow regulator: van diéu tiét; auxiliary variable: bién
phu; graphical function: ham db thi; ghost: diéu tiét; information arrow:
mi tén hwdng tac dong.

%HI\?GCI:-IE 68(7) 7.2026

tron (chung cho yéu t6 khong déi va yéu té trung gian) va
hinh vu6ng (cho yéu t6 trang thai) (hinh 1) [5].

Ngoai cac nhém yéu t6 trén, tic gid nhan thay c6 mot
nhém yéu t6 ma gia tri cia ching thay déi theo thoi
gian (giong nhw yéu t6 trang thai hay yéu té trung gian),
nhwng gia tri cda ching & mot s6 hodc tit ca cac thoi
diém trong khoang thoi gian ta xem xét hé lai dworc biét
trudc; nhém yéu t6 nay dwoc tac gia goi la nhém yéu t6é
liét ké va tich hop vao phan mém MM&S [6, 7].

Phin mém MM&S truéc diy gom hai phién ban tiéng
Viét va tiéng Anh. Tac gid da 14p trinh b8 sung tinh nang
chuyén d6i ngon ngtr Viét - Anh dé thuin tién cho nguoi
dung va cong viéc phat trién phan mém cta tac gia. Bai
bao nay trinh bay két qua 14p trinh va gi¢i thiéu st dung
phién ban MM&S dd dwoc bé sung tinh nang chuyén déi
ngon ngt.

2. Viat liéu va phuong phap nghién ciiu

Phin mém MM&S da dwoc phat trién trong moi
truedng phat trién phadn mém DELPHI v&i ngon ngitr 1ap
trinh co sé1a PASCAL [8], do d6 viéc1ap trinh b6 sung tinh
nang cling dwoc thyc hién véi DELPHI Trong phdn mém
MM&S, dé thé hién ciu tric va twong tac gitra cac yéu to
cua hé thdng, cic yéu t6 dwoc thé hién trén so do qua
bén biéu twgng dai dién cho bén nhém yéu t6 va twong
tac cta ching dwoc thé hién qua cac dwong lién két voi
miii tén chi hwéng tac dong. Day 1a sw thé hién ciu tric
hé théng mot cach truc quan, cac bién dong va twong tac
giltra cic yéu td dwoc tinh todn qua cac biéu thitc todn
hoc va dwoc trinh bay trong cic bang két qua hoiac thé
hién qua cac do thi. Phién ban cé ban quyén DELPHI 10.1
Berlin Professional cia Cong ty Embarcadero, dwgc mua
trong khuén khd dé tai cidp Vién Han ldm Khoa hoc va
Coéng nghé Viét Nam ma s6 VAST04.06/16-17, da dwoc
st dung dé 1ap trinh chuyén d6i ngén ngir Viét - Anh cho
phan mém MM&S. M3 ngubn ctia phdn mém MM&S cho
phién ban tiéng Viét cii dwoc st dung dé 14p trinh bo
sung tinh nang chuyén déi ngon ngtr Viét - Anh.

< .
3. Ketqua

3.1. Ldp trinh chuyén doéi ngén ngir Viét - Anh cho
phdn mém MM&S

Viéc 14p trinh chuyén d&i ngén ngtr Viét - Anh cho
phin mém MM&S dwoc thwc hién trwdc hét qua viéc
théng ké va khai bao cac bién dai dién cho cac théng bao,
thuat ngtt, cau tir va 1o nhiac dwoc sir dung trong phan
mém. Tiép theo 1a viéc gan céc gia tri vin ban tiéng Viét
hay tiéng Anh dap rng lwa chon ngén ngir clia nguoi
dung trong qua trinh s dung cho cac bién nay va cac
trinh don (menu). Bang 1 thé hién thu tuc chuyén dadi
ngon ngitt cho cac trinh don.



Viéc 14ap trinh gan cac gia tri van ban tiéng Viét hay
tiéng Anh, dap &ng lwa chon ngdn ngit cia ngwoi dung
trong qua trinh s dung cho cac bién, dwoc thwc hién

Bang 1. Thu tuc xtr ly ngdén ngiv cac trinh don.
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cho tirng mo dun ctia phan mém. Bang 2 thé hién th tuc
chuyén d6i ngdén ngtr cho cac thong bao, thuit ngi, ciu tir
va l&i nhdc trong md dun chinh (ctra s6 chinh cia MM&S).

procedure tsimform.TrinhDonVE;

begin

if language="Vietnamese’ then begin
Childwindows2.caption:="Ctra s6 con’;
Cascade2.caption:="Xép chong’;

Tile2.caption:="Xép 6’;

Arrangeicons2.caption:="Sap xép biéu twong’;
dangbieutuong.caption:="Dwa hét vé dang biéu twong’;
dangcuaso.caption:="Dwa hét vé dang ctra s&’;
Next2.caption:="Ctra s6 sau’;

Previous1.caption:="Ctra s6 trwéc’;
Close2.caption:="Ddng ctra s6 con hién hanh’;
Tpl.caption:="Tép’;

Mtp1.caption:="M& tép’;

Lutp1.caption:="Lwu tép’;

Luvotpl.caption:="Lwu vao tép’;
Chnhmyin1.caption:="Chinh may in’;

In1l.caption:="In’;

TextEditor1.caption:="M6 hinh dang van ban’;
NewTextWindow.caption:="Tao clra s6 méi’;
NewOpenTextWindow.caption:="Tao ctra s6 mé&i/M& tép’;
Bitmapwindow1.caption:="D6 thi’;
NewGraphWindow.caption:="Tao ctra s6 méi’;
NewOpenGraphWindow.caption:="Tao clra s6 méi/M& tép’;
Smphng1.caption:="So d6 md phong’;
NewSchemaWindow.caption:="Tao ctra s& méi’;
NewOpenSchemaWindow.caption:="Tao ctra s6 m&i/Mé& tép’;
Tablewindow1.caption:="Bang’;
NewTableWindow.caption:="Tao ctra s6 méi’;
NewOpenTableWindow.caption:="Tao ctra s6 m&i/M6 tép’;
exporttotext.caption:="Lwu dwdi dang tép van ban’;
Exporttoexcel.caption:="Lwu dwéi dang tép excel’;
saotoanbo.caption:="Sao toan b ra bang trung chuyén’;
Modell.caption:="Thuyc hién’;

Runmodell.caption:="Chay mé hinh’;
Graph1.caption:="Vé do thi’;

Help1.caption:="Tr¢ gitp’;

Contents1.caption:="N¢i dung’;

Sysinfol.caption:="Thong tin vé may’;
About1.caption:="Tac gid’;

if language="English’ then begin
ChildwindowsZ2.caption:="Child windows’;
Cascade2.caption:="Cascade’;
Tile2.caption:="Tile’;
Arrangeicons2.caption:="Arrange icons’;
dangbieutuong.caption:="Bring all windows to symbols’;
dangcuaso.caption:='Bring all symbols to windows’;
Next2.caption:="Next’;
Previous1.caption:="Previous’;
Close2.caption:="Close current window’;
Tpl.caption:="File’;

Mtp1.caption:="Open’;

Lutp1l.caption:="Save’;

Luvotpl.caption:="Save as’;
Chnhmyin1.caption:="Printer setup’;
In1.caption:="Print’;

TextEditor1.caption:="Plain text model window’;
NewTextWindow.caption:="New’;
NewOpenTextWindow.caption:="New/Open’;
Bitmapwindow1.caption:="Graph window’;
NewGraphWindow.caption:="New’;
NewOpenGraphWindow.caption:=’"New/Open’;
Smphng1.caption:="Simulation diagram window’;
NewSchemaWindow.caption:="New’;
NewOpenSchemaWindow.caption:=’"New/Open’;
Tablewindow1.caption:="Table window’;
NewTableWindow.caption:="New’;
NewOpenTableWindow.caption:="New/Open’;
exporttotext.caption:="Save as text file’;
Exporttoexcel.caption:="Save as excel file’;
saotoanbo.caption:="Copy all’;
Modell.caption:="Execute’;
Runmodell.caption:=’"Run model’;
Graph1.caption:="Draw graphs’;
Help1.caption:="Help’;
Contents1.caption:="Content’;
Sysinfol.caption:="System information’;
About1.caption:="Author’;
Closeall2.caption:="Close all windows’;
Exit2.caption:="Exit’;

SCONG NGHE

Closeall2.caption:="Déng hét cac ctra s6 con’; end;
Exit2.caption:="Ra khoi chwong trinh’; end;
end;
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Bang 2. Tha tuc chuyén déi ngon ngir cho cac théng bao, thuat
ngi¥, cau tir va I&i nhic trong md dun chinh ctia phan mém MM&S.

procedure TSimform.ThongBaoVEsimunit;

begin

if language="Vietnamese’ then begin

CaiDatLai:="Dé nghi cai dat lai chuong trinh bé’lng tép cai dat’;
CaiDatBangPhienBanCapNhat:="Dé nghj cai dat lai chwong trinh
bé‘mg phién ban cdp nhat’;

LoiBieuThucLoGic:="Li biéu thirc 16-gich!”;
LoiBieuThucDaiSo:="Ldi biéu thue dai s6!”;
LoiBieuThucTuongQuan:="Ldi biéu thirc twong quan!”;
LoiBieuThucTrongNgoac:="Ldi biéu thirc trong ngodc!’;
LoiCongThuc:="Ldi cong thic!”;

LoiTinhHamSo:="Ldi tinh ham s6°;

LoiTepMoHinh:=’L5i t€p mo hinh!’;
LoiKhaiBaoYeuToLietKe:="Li khai bao yéu t5 liét ké: *;
LoiKhungThoiGianTrongTepMoHinh:="Ldi khai bao khung thoi
gian trong tép mo hinh’;

LoiKhungMoHinh:="Ldi khung mo hinh’;
LoiKhaiBaoYeuTo:="Ldi khai béo yéu t§;
LoiKhaiBaoMoHinh:="Lbi khai bdo mé hinh!’;
LoiChiaCho0:="Ldi chia cho 0!’;

LoiDuaKetQuaRaBang:="Ldi dua két qua ra bang!’;
DongHetCuaSoRoiMoLai:="Dé nghij dong hét cira s6 con réi mé
lai!’;

KhongDocDuocTepMoHinh:="’Khong  doc
hinh!”;end

else begin

CaiDatLai:="Please reinstall software using setup file’;
CaiDatBangPhienBanCapNhat:="Please reinstall software using
updated version’;

LoiBieuThucLoGic:="Error in logical expression’;
LoiBieuThucDaiSo:="Error in algebraic expression!’;
LoiBieuThucTuongQuan:="Error in relational expression!’;
LoiBieuThucTrongNgoac:="Error in expression in the brackets!’;
LoiCongThuc:="Error in formula!’;

LoiTinhHamSo:="Error in function calculating!’;
LoiTepMoHinh:="Error in model file!’;
LoiKhaiBaoYeuToLietKe:="Error in listed element declaration!’;
LoiKhungThoiGianTrongTepMoHinh:="Error in time frame of
the model file!’;

LoiKhungMoHinh:="Error in model frame!’;
LoiKhaiBaoYeuTo:="Error in element declaration!’;
LoiKhaiBaoMoHinh:=’Error in the model declaration!’;
LoiChiaCho0:="Division by zero!’;
LoiDuaKetQuaRaBang:="Error in displaying results in table
window’;

DongHetCuaSoRoiMoLai:="Please close all windows then open
again’;

KhongDocDuocTepMoHinh:=’Cannot read the model file!’;

end;

end;

dugc t¢p mo
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P& nguwoi dung cé thé Iwa chon chuyén d6i ngdon ngi
trong qua trinh str dung MM&S, mot nit chon dwoc dat
trén thanh cong cu ctia phan mém. Khi ngudi duing nhip
chudt 1én nut nay ( E | d€ chuyén sang tiéng Anh khi
dang trong ché do tiéng Viét hodc | V' trong trueong hop
nguwoc lai), phdn mém sé thwc hién viéc doi ngdbn ngir
dwoc st dung va goi cac thu tuc chuyén do6i ngdn ngir
(bang 3).

Bang 3. Tha tuc xt ly tinh huéng khi ngwoi diing nhap chuét Ién
nat chon chuyén déi ngén ngi.

procedure tsimform.LanguageButtonClick(Sender:
TObject);

begin //NVCC2025

if language="Vietnamese’ then begin
language:="English’;
LanguageButton.Caption:="V’;end else begin
language:="Vietnamese’;
LanguageButton.Caption:="E’;

end;

TrinhDonVE;

ThongBaoVEsimunit;
ThongBaoVEEditorUnit;
ThongBaoVEAboutUnit;
ThongBaoVEResultsUnit;
ThongBaoVESimBitmap;
ThongBaoVESysElements;

end;

3.2. Str dung phdn mém MM&S da dwoc bé sung
tinh ndng chuyén déi ngén ngir Viét - Anh dé mé hinh
héa va mé phong cdc loai hé théng déng khdc nhau

Thé hién cdu triic hé théng va twong tdc gitra cdc yéu
té théng qua so d6 mé phéng: Trong so d6 moé phong
ctia phin mém MMA&S, cc yéu td ciia hé théng duwoc thé
hién qua biéu twgng tuy theo yéu té thuoc nhém yéu té
nao trong s6 bén nhém yéu t6 da dwgc dinh nghia trong
MM&S (bang 4).

Bang 4. Cac biéu twong ctia bén nhém yéu t6.

L] & O

Twong tac gitra cac yéu t6 dwgc thé hién qua dwong
lién két véi mii tén di tir yéu t6 tic dong dén yéu t6 chiu
tac dong. D& vé mét yéu t6, tuy theo yéu t6 dé thudc
nhém yéu t6 nao, chi cAn nhin chudt 1én biéu twong cta
nhém yéu td trén thanh cong cu cua phin mém MM&S
[9], sau d6 nhin chudt 1én diém mudn vé biéu twong
trong ctra s6 so d6 mo6 phong. Phin mém sé tw dong vé
mot biéu twgng nhém yéu t6 d6 kém theo tén mic dinh.

Yéu td
khong doi

Yéu t§
trung gian

Yéu to
liét ké

Yéu tb
trang thai

1n
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Hinh 2. V& s dd mé phéng cau truc hé trong ché do tiéng Viét (trai) va tiéng Anh (phai).

Dé vé duwong lién két, chi cAn nhin chudt 1én biéu twong
dwong lién két trén thanh cong cy, sau d6 nhin chudt
1én biéu twong cua yéu t6 tac dong va gitt nguyén nut
chudt trai roi di chudt sang biéu twong cia yéu to chiu
tac dong. Trong qua trinh di chudt phan mém vé dwong
lién két nét durt, khi thd chudt phadn mém sé vé duwong
lién két nét lién. Hinh 2 thé hién cac tinh nang nay cta
phin mém trong ché do tiéng Viét va tiéng Anh.

Hé thong dong c6 thé 1a hé thong sinh théi hoc (hinh
3), cling c6 thé 1a mot hé thong kinh t€ sinh thai (hinh 4)
hodc mét hé théng co hoc (hinh 5). Tuy nhién, cac yéu
td trong cac hé nay tuy theo ban chat déu c6 thé phan vé
b&n nhém nhw trong bang 4. Cac yéu t6 cung nhém co
cung biéu twong nhwng sé c6 tén khac nhau.

1 Stke chiva vat mdi

T trong thu ti nimg

Vit

T
@ Théng cho alwa

Hinh 4. Hé théng kinh té trang trai néng ho [6].

Chi cho Théng
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Gia the (m/s2)

Vintée goc (1/5) Goc lch (d6)

Hinh 5. Hé théng con lac [11].

Tich hop mé hinh todn vao so @6 mé phdng: Gia tri
cling nhuw céng thirc tinh cda cac yéu t6 hé théng dwoc
nap vao qua hdp thoai. Khi nhan ddp chudt 1én biéu
twong ciia mot yéu to, mot hdp thoai sé dwoc mé ra cing
v6i cac thong tin mac dinh (néu 13 1an dAu sau khi vé)
hodc vé&i cac théng tin da dwoc nap vao trwedc dé (hinh
6). Nhw dwoc thé hién trén hinh 6, khi chuyén sang ché
do6 tiéng Anh, MM&S chi ddi giao dién ngudi dung sang
tiéng Anh, thong tin vé yéu t6 nhw tén ctia yéu t6 (‘Quan
thé vat mdi’, ‘Strc chira vat moi’, ‘Do xdo tron’) van duoc
gilt nguyén.

VS - Information on the state element

x

MM - Trong tin v yéu t6 trang thai X

R .
- [peronin | e——— |
Tnitial vahe: I | Ordec \Z \ G tri ban di: I ] sémm\i \

Formula of the change rate: Céng thirc inh bién ddng cia bién trang thé
fi ] fi ]

11 ane] ot or Abs A * |1 ane] or xr Abs "
1t [Ther Eeel () [[<[>] = Avccos ¥ [rmarese] () <[> :ccos
V1203 45 57800 pecen v ol e[l el e 7B ] mram st [an v

Influenced by Influence on Bi téc dng béi cac yéu té: ‘Tac déag lén cac yéuts:
[Thay doi e [Thay dbi én qu predatorrelaredchange [ Thay coi e {Thay i ién qu]
oreycapacity[Sie chia vt méi] preveapacity[Si chia vat mii]
disrbarce[D§ xio trén] disturbance[P§ xdo tor]
oK Ding la

Hinh 6. Nap théng tin vao hép thoai yéu t6 trang thai trong so dé
mé phéng (vi du tir so’ db trong hinh 3).
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D&i voi yéu t6 trang thai, véi moi budce thoi gian, gia
tri cia yéu t6 lai thay ddi bang hé s bién d6i cta bién
trang thai [2]. Vi vy, trong hop thoai yéu td trang thai,
can duwa coéng thirc tinh bién dong ctia bién trang thai
vao, trong céng thirc ndy cling cin str dung hét cac yéu
t6 tac dong 1én yéu td trang thai (hinh 6: trong hop danh
sach ‘Bi tdc dong bdi cac yéu td': predatorrelatedchange,
preycapacity, disturbance).

Mbi yéu t6 hé thong cé tén dwoc viét binh thudng c6
d4u cach, con tén bién (hay hing d6i v&i yéu té khong
ddi) dai dién cho yéu t6 trong mo hinh tinh todn tuan thu
quy tac khong c6 dau cach.

Xudt mé hinh todn tir so @6 mé phdéng ra tép mé hinh
dang vdn bdn: Sau khi dd nap dd thong tin cho cac yéu
td ctia hé théng, c6 thé xudt mé hinh tir so d6 moé phong
ra tép (tép moé hinh van ban) nhw trong bang 5 twong
rng véi mo hinh trong so @6 & hinh 3. Truéc khi xudt mo
hinh tir mdt so' d6 mo6 phong, cin thue hién kiém tra tinh
hoan thién ctia so d6 md phéng bang cach nhin chudt

1én niat kiém tra () trén thanh cong cu cla ctra s6 so
d6 mo phéng. Chi khi MM&S thong bao so' d6 mo phéng
da hoan thién (hinh 7) mé&i c6 thé thwc hién viéc xudt mo
hinh ra tép van ban bang viéc nhin chudt lén nut xuit
mo hinh (x). Khi bat dau xuit mé hinh ra tép vin ban,
MM&S sé yéu cau nap khung thoi gian cho mé hinh qua
mot hop thoai.

Két qua bang 5 cho thiy, mé hinh dang van ban bat
dau bang ba dong khai bao khung thdi gian, sau dé 1a cac
phin khai bao bién cta cdc nhoém yéu t6 dwoc bat dau
bang cac tir khoa thong bado (CONSTANT_ELEMENTS cho
nhém yéu t6 khong déi, LISTED_ELEMENTS cho nhém
yéu to liét k&, INTERMEDIATE_ELEMENTS cho nhém
yéu td trung gian va STATE_ELEMENTS cho nhém yéu
t0 trang thai). Cac tir khéa nay giéng nhau va bang tiéng
Anh trong ca hai ché d6 tiéng Viét va tiéng Anh. Cac dong
khai bdo khung thoi gian va cac dong khai bao cac bién
duoc bit dau bang d4u sao dit trong ngoic vudng. Mdi
bién trang thai c6 mothé sé bién d6i ctia riéng minh dwoc
khai bao ngay sau dong khai bao gia tri ban d4u cta bién,
dong khai bao hé sé bién doi

MMBES - Két qua ki€ém tra so d6 mé phdng

MMBELS - Results of checking the simulation diagram

Cacyeutédau\ao d’idufccsud]mg T

[All the input elements are used.

{  cua bién trang thai nay dwoc

Khéng tim thay 16i trong so 46 mé phong Can not find any mistakes

bat dau bang hai ddu sao dit
trong ngodc vudng.

boi véi cac yéu to liét

Hinh 7. Thong bao vé tinh hoan thién clia s 6 mé phéng trong ché do tiéng Viét (trai) va tiéng

Anh (phai).

Bang 5. M6 hinh dang van ban dworc xuét ra tir so dé mé phéng hinh 3.

ké, lwa chon vé viéc cé tinh
toan gia tri ctia chung cho
cac khoang thoi gian khong

[*]STARTTIME=0
[*JENDTIME=1000
[*]TIMESTEP=1
CONSTANT_ELEMENTS
[*]predatorzeroisocline=2
[*]preyzeroisocline=2
[*]preycapacity=2
LISTED_ELEMENTS
[*]disturbance=/---/300=1
INTERMEDIATE_ELEMENTS

[*]preyrelatedchange=0.03*(preypopulation-predatorzeroisocline)
[*]predatorrelatedchange=0.03*(preyzeroisocline-predatorpopulation)

STATE_ELEMENTS
[*]predatorpopulation=1

[**]biendong_predatorpopulation=preyrelatedchange+disturbance

[*]preypopulation=1

[**]biendong_preypopulation=if(preypopulation>preycapacity)then(disturbance+
predatorrelatedchange-0.015*(preypopulation-preycapacity))else(disturbance+predato

rrelatedchange)

khai bao gia tri tir cac gia tri
da khai bao hay khong dwoc
thé hién qua ba diu cong,
hodc trir viét trong hai diu
gach xudi dau tién. Trong do,
d4u cong chi thi c6 tinh va
ddu trtr chi thi khéng tinh.
Viéc khai bdo méi gia tri cla
yéu to liét ké dwoc thwe hién
bing viéc liét ké thoi diém va
gia tri ndi véi nhau béi dau
bang dit sau ddu gach xuoi.
Tinh todn mé hinh: Mo
hinh c6 thé dwoc tinh toan
tir so d6 mé phong hoic tir
tép moé hinh dang van ban.
Khi nhidn chudt 1én biéu
twong hinh nguoi chay (#)
& thanh céng cu ctra s6 chinh
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hién thi hop thoai cho phép chon tép mo hinh dang van
ban dé tinh toan. D€ tinh todn mo hinh trong so d6 mé
phong, trueée hét can thwe hién kiém tra tinh hoan thién
cla so d6 mo phéng (giéng nhu trwede khi xudt mé hinh
ra tép vin ban). Chi khi so d6 mo6 phong da hoan thién
ma&i c6 thé bat dau tinh todn mo hinh bang viéc nhin
chudt Ién nut chay mé hinh (# ) trén thanh céng cu cia
clra s6 so @6 md phong. Néu tinh todn mo hinh tir so do
mod phéng, mdi Ian thuc hién tinh toAn MM&S sé yéu cau
nap khung thoi gian cho mé hinh. Do khung thoi gian
dwoc nap vao md hinh khi mé hinh dwoc xuit ra tép van
ban, nén viéc thyc hién tinh todn mo6 hinh trong tép van
ban khong cé cong doan nap khung thoi gian nira. D€
thay d6i khung thoi gian cho mé hinh trong tép vin ban,
cin m& tép mo hinh va stra thoi gian truc tiép trong do.

Sau khi thwc hién tinh toan m6 hinh, MM&S sé dwa
két qua ra ctra s6 bang (hinh 8) va héi dé lwu két qua vao
tép. Pong thoi, nit vé do thi (¥£) trén thanh cong cu ctia
clra s6 chinh cling sang 1én, cho phép nhan chudt dé vé
do thi.

B Cir2 56 bing - Khéng tén B Table window - No name

0 1 2 3 4 5 0 1 2 3 4 5

Buéc tinh to Thoi gian gocléch  biendong vantdegd( biendong || Caleulation: Time  gécléch  biendong vantdcgé: biendong,
Biéu thiec = 0 0 vantéegoe 10 giatbegoc| | Bxpression= 0 0 vantcgée 10 giatbcgoe
Gidtriband 0 0 10 10 -10 Initial value = 0 0 10 10 -10

1 0.01 01 99 99 -10.879 1 0.01 01 99 99 -10.87%
2 0.02 0.199 9.79121 979121 -11.7306||2 0.02 0.199 979121 9.79121 -11.7306
3 0.03 0.296912 9.673904 9.673904 -12.5443| | 3 0.03 0296912 9.673904 9.673904 -12.5443
4 0.04 0.393651 9.548461 9.548461 -133116| | 4 0.04 0393651 9.548461 9.548461 -13.3116
5 0.05 0489135 9.415345 9415345 -14.025 5 0.05 0489135 9415345 9.415345 -14.025
6 0.06 0.58328S 9.275095 9.275095 -14.6784|| 6 0.06 0583285 9275095 9.275095 -14.6784
7 0.07 0.67604C 9.128311 9.128311 -15.2664|| 7 0.07 0.67604C 9.128311 9.128311 -15.2664
8 0.08 0.767323 8.975647 8.975647 -15.7857| 8 0.08 0.767323 8.975647 8.975647 -15.7857
9 0.09 0.85707¢ 881779 881779 -162332| 9 0.09 0857075 881779 881779 -16.2332
10 01 0.945257 8.655458 8.65545¢8 -16.6075| | 10 01 0.945257 8.655458 8.655458 -16.6075
11 0.11 1.031812 8489383 8489383 -16.9083 (| 11 0.11 1031812 8 489383 8.489383 -16.9083

Hinh 8. Két qua tinh toan mé hinh dwoc dwa ra citra sd bang (hé
théng con lac).

Vé do thi thoi gian, do thi pha va phdn tich dé nhay
dbng thdi hé théng vdi sw thay doi ctia mot yéu td khdong
do6i: Khi nhan chudt 1én nut vé do thi, MM&S sé hién thi
hop thoai vé do thi (hinh 9), cho phép lwa chon vé do thi
pha (thé hién twong quan giira hai yé&u t6 theo thi gian)
hay d6 thi thoi gian (thé hién bién dong gia tri cac yéu to
theo thoi gian) va phan tich dé nhay dong thai ctia hé véi
su thay déi cac tham sd cia hé.

Do thi thoi gian cé thé vé theo ty 1& chung, khi dé gia
tri I&n nhat va nhoé nhat cla tit ca cac yéu té dwoc dung
dé can vé do thi chung cho tit ca cac yéu t6 (hinh 10). Khi
vé do thi theo ty 1 riéng, do thi ctia mdi yéu t6 dwgc cin
vé theo gia tri 16n nhat va gia tri nhé nhit cta ban than
tirng yéu to.
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Graph drawing dialog box X Hop thoai vé db thi X
Time graph  Phase graph  Sensitivity analysis | Dé thithéi gian D thipha Phan tich &6 nhay
Parameter list: Selected parameters Danh sach cac tham so Tham s6 dwoc chon
predatorpopulation predatorpopulation
preypopulation preypopulation -
Min: Toi thi
predatorzeroisocline isocl o
preyzercisoctine Max isocti Toi da
preycapacity Step: preycapacity Buée nhay:
7 g 9 7 g 9
4 5 6 : 4 5 6
0 1 2 3 0 1 2 3
Conduct sensitivity analysis? ‘Thue hién phén tich d6 nhay?
OYes @Neo Oce (® Khéng
et i
Hinh 9. HOp thoai vé do thi.
® Cira 56 6 thi - Khéng tén [fea ==
, . ~
5 5 — <O-hopphinci onglié inchuyénds ic: 981
o — < y
——— <2hyecan: -3.145<
——— <3>giatocgoe: -17.344<->7.378
1)
0 Budc tinh todn- 4000
M

Hinh 10. D6 thi th&i gian (ty 1é chung, hé théng con lac).

Bién déng cac yéu t6 trén do thi & hinh 11 thé hién
sw can thiép vao hé théng & hinh 3 khi & mot thoi diém
dong thoi tang s6 lwong vat san va con moi 1én cung mot
gia tri thong qua tac dong cla yéu to liét ké “Xao tron”
(bién dai dién la disturbance trong bang 5). Tuy nhién,
viéc thay ddi gia tri yéu té trang thai khéng anh hwdng
dén dong thai clia hé, hai yéu t6 van dao dong gidm dan
theo huéng vé trang thai 6n dinh.

B Cira 56 d5 thi - Khéng tén =2 Ech===
predatorpopulation(3 6137) ~
+
(0.3086,0.3481 preypopulation(3.4471)
v
< >

Hinh 11. D4 thj pha (Hé théng twong tac vat sdn - con méi, hinh 3).

Phéan tich d6 nhay dong thai hé thong cho biét sy thay
d6i mot tham s6 (yéu té khong doi) sé ¢ tac dong thé nao
dén dong thai cia hé. Hinh 12 cho thiy, yéu t6 khong doi
‘Strc chira vat moi’ véi hang dai dién 12 preycapacity trong
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‘Hé thong twong tac vat san - con mdi’ (hinh 3, bang 5)
dwoc chon 1am tham s& d€ dit khoang bién thién tir 0,1
dén 5 cho viéc phan tich d6 nhay ctia dong thai hé thong.

Hop thoai vé d5 thi X
Db thi thoi gian DG thipha Phan tich dé nhay

Graph drawing dialog box X

Time graph | Phase graph Sensitivity analysis

Danh séch céc tham sé: ‘Tham s6 duoe chon Parameter fist Selected parameter:

predatorpopulation = = [preycapacity
preypopulation it |01 ypopulati o1

Toi this Min:
predatorzeroisockine S S
preyzeroisocline Téi da preyzeroisockne Max
[preycapacity Buse ahay |01 [preyeapacity Step: o1

70809 (8o
41s |6 “lafs s
o 1fz2|3 o123

Th hitn phin tich 46 nhay?
@®cs

Conduct sensitivity analysis?
OXhéng @ No

Thuc hitn ] [ Théi bs | Procesd ][ Cancel |

Hinh 12. Dt bién dong tham sé cho phan tich d6 nhay dong thai
hé thong.

Véi viéc xac dinh bién dong cha yéu td Sirc chira vat
moi (hdng preycapacity) nhw hinh 12 va lwa chon vé do
thi pha giira hai yéu t6 Quéan thé vat moi (preypopulation)
va yéu t6 Quan thé vat sin (predatorpopulation), c6 thé
thdy bién dong hai quén thé vit sin va vat moi tang lén
khi Strc chira vat moi vuot qua 2,3 va dan dén gia tri Am
cla hai quan thé (hinh 13).

predatorpopulation(3.6137) preycapacity=2 pred: lation(3.9615) preycapacity=2.35

03086.0.3481 preypopulation(3 4471)  -0.0559,-0.0082 preypopulation(3 7283)

Hinh 13. Phan tich d6 nhay dong thai cta hé théng twong tac vat
sén - con modi dwéi sw bién thién ctia tham s6 Strc chira vat moi.

4. Ban luan

Céac hé théng phirc hop cé ban chat rat khac nhau va
c6 don vi thoi gian hoat déng cling rat khac nhau (c6 thé
tinh bang ndm & hé thong nay, nhung tinh bang gidy & hé
thong khac). Tuy nhién, di€ém chung cta cac hé thong nay
1a mot s6 yéu t6 ciia chiing bién dong theo thoi gian, hay
néi cach khac ching déu 1a cac hé dong. Quan diém vé hé
dong da dwoc cong nhin trong nhiéu cong trinh [1,9, 12,
13]. Cac yéu t6 clia ching c6 thé dwgc phan thanh bon
nhém: trang thdi, trung gian, liét ké va khong doi.

Nhom yéu t6 liét ké dugce tac gia dé xuat va da dwoc
ding trong tuyén tap hoi nghi qudc té [2]. Viéc dé xuit
nhom yéu t6 liét ké tao diéu kién thuin loi d€ mo hinh héa
va md phdng cic hé kinh té, sinh thai [14-16].

%H%-IE 68(7) 7.2026

Sau khi x4c dinh dwgc bon nhém yéu td nhw vay,
trong cac hé dong, phin mém MM&S da st dung bdn
biéu twong cho cac yéu té ciia bdn nhém yéu té va thé
hién cu tric ctia cic hé dong mot cach trwc quan, thong
qua so dd cac hé dong. Moi yéu t8 clia hé dong thudc
nhém nao sé dwoc thé hién trén so dd md phéng bang
biéu twong twong Gng cia nhom yéu t6 d6. Twong tac
gilra cac yéu t6 dwoc thé hién qua cac duong lién két voi
miii tén di tir yéu t6 tadc dong dén yéu t6 chiu tac dong.
Do dac tinh v6n ¢6, nén cac yéu t6 khong ddi chi tac dong
1én cic y&u td khac ma khéng bi cac yéu t6 khac tac dong.
Chinh vi vay, trén so d6 mo6 phong sé khéng c6 duong
lién két véi mii tén di dén yéu t6 khong doi. Hé théng
bao gbm cac yéu td ¢ twong tac véi nhau, nén khong thé
c6 mot yéu t6 khdng c6 méi lién hé véi cac yéu té khac
trong so d6 mo6 phong.

So véi phan mém STELLA [4, 5] chi dung hai biéu
twong dé thé hién ciu tric hé déng (hinh 1), MM&S véi
bon biéu twong dai dién cho bén nhém yéu to c6 thé thé
hién ciu truc hé dong ré rang hon (hinh 3, 4 va 5).

Bang viéc cho nap thong tin cia cac yéu té vao mo
hinh théng qua cac hop thoai thong tin yéu té hé thong,
MM&S khong chi thé hién dwoc ciu tric cia hé thong
dwéi dang thanh phan va méi twong tac gitra cac yéu to,
so d6 mo6 phong cia MM&S con c6 dwoc ban chit dinh
lwong clia cadc moi twong tac gitra cac yéu td trong hé
dong. M6i yéu t6 clia hé théng dwoc dai dién trong mo
hinh badng moét bién hoic hdng (ddi v&i yéu td khong doi).
Gia tri cta cac yéu t6 tac dong dugc st dung trong cac
biéu thirc tinh toan cho cac yéu to trung gian va trong cac
biéu thirc ctia cac hé sd bién d6i clia cac yéu td trang thai.
Gia tri ban dau cda cac yéu t6 trang thai va gia tri cia cac
yéu t6 khong do6i quyét dinh trang thai xuit phat cia hé
théng. Sau mdi buéc thoi gian, cac yéu té trung gian va
hé s6 bién déi clia cac yéu t6 trang thai dwoc tinh tir gia
tri ctia cac yéu td khac & thoi diém trwdec, va gia tri méi
clia yéu t8 trang thai dwoc tinh bing viéc cong gia tri &
thoi diém trudc véi hé s6 bién d6i ciia né vira tinh dwoc
& buéc thoi gian nay.

Két qua cta cac bwdc tinh toan 1a mot tap hop sé
liéu phan anh bién déng cta cic yéu t6 trong khoang
thoi gian ma ta xem xét hé. Do thi thoi gian dwoc vé
tr nhitng s6 liéu nay, thé hién mét cach truc quan bién
dong cac yéu td ctia hé theo thoi gian, con do thi pha cho
thdy twong quan bién déng gia tri gitra cac yéu té ctia hé
theo thoi gian. Pong thai ctia hé ciing c6 thé dwgc phan
tich dwéi anh hwdng bién déng cia cac tham sd (yéu
t6 khéng ddi). Sau khi ngudi dung lwa chon tham sé va
buéc nhay (mic bién dong cua tham s6), lwa chon ché
dd phan tich do nhay va cac yéu t6 dé vé do thi, MM&S sé
lan lwot tinh todn mé hinh khi tham s& dwoc chon bién
dong tir gia tri nhd nhit dén gia tri 1dn nhit trai qua tirng
buéc tang thém bang gia tri buéc nhay. Sau mdi l1an tinh
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toan mo hinh, d6 thi dwoc lwa chon sé dwoc vé dwa trén
cac s6 liéu mai thu dwgce. Quy trinh nay sé mang lai mét
cai nhin truc quan vé tac dong cua bién dong tham so da
chon dén déng thai cla gia tri cac yéu to (trén do thi thoi
gian) va dén dong thai twong quan bién dong gia tri gitra
cac yéu td ctia hé (trén do thi pha).

MM&S quy dinh khuén thtrc riéng cho tép m6 hinh
dang van ban (*.ptm), tép do thi (*.stm), tép so d6 mo
phdng (*.vec) va tép bang két qua (*.tbl). Tr so 6 mo
phdng hoan thién kém theo day du cac thong tin gia tri
va biéu thirc, c6 thé xudt mo hinh ra tép mé hinh dang
van ban. Tép mo hinh dang van ban chi chita m6 hinh
toan, trong khi tép so d6 mé phong hoan thién chira ca
thong tin trwc quan ciu tric hé (so do twong tac gitra cac
yéu t6) va mé hinh todn. Tép do thi chira théng tin toa do
d6 thi, vi viy MM&S c6 thé vé chdm d6 thi trong tép tao
hiéu (rng trwc quan vé bién dong gia tri cac yéu to (do thi
thoi gian) va twong quan bién dong gia tri gitra cac yéu
td cha hé (trén do thi pha).

Phién ban m&i nhit cia MM&S da dwoc bd sung tinh
nang chuyén do6i ngdn ngtr Viét - Anh. Bat ct thoi diém
nao ngudi dung cling c6 thé nhan chudt 1én nut chuyén
déi ngdbn ngir d€ chuyén ddi ché do tir tiéng Viét sang
tiéng Anh va ngwoc lai. MM&S chi chuyén d6i ngén ngir
cac giao dién nguoi dung, vi vy cac théng tin cia cac yéu
t6 hé thong (nhuw tén yéu t6, tén bién) viét bang tiéng Viét
s& van dwoc gitr nguyén khi ngwoi dung da chon chuyén
sang moi treong tiéng Anh.

Tinh nang chuyén d6i ngdn ngtr Viét - Anh da dwoc bd
sung cho phan mém MM&S, cho phép chuyén do6i ngon
nglt trong giao dién ngwdi dung & bat cir thoi diém nao.
Khi chuyén d6i ngén ngi, chi giao dién ngudi dung dwoc
thay d6i tén cac yéu t6 hé thong, cic bién trong so d6 mé
phéng va trong bang két qua tinh todn mé hinh van git
nguyén. Phin mém MM&S la mét cong cu chung cho viéc
xdy dung mo hinh va tinh toan, phan tich mo6 phdng cac
hé dong cé ban chat hoan toan khiac nhau. Phin mém
MM&S thé hién ciu tric cia hé mét cach truc quan
théng qua cac biéu twong cia bon nhém yéu té va cac
dwong lién két véi miii tén di tir yéu t6 tac dong dén yéu
td bi tdc dong. Phan mém MM&S c6 kha nang tinh toan
md hinh tlr so d6 mé phdong hoic tir tép mé hinh dang
van ban. Ngoai ra, phdn mém MM&S con hd tro vé do thi
thoi gian va do thi pha ca & ché do vé binh thwong va ché
d6 vé cham, tao hiéu &ng trwc quan vé dong thai cia hé.
Phin mém MM&S cho phép lwu cac tép mé hinh dang
van ban, tép do thi, tép so d6 mo6 phong va tép bang két
qua tinh todn mo hinh dé c6 thé md lai va dung trong cac
phién ban tiép theo. Trong twong lai, tic gia sé b6 sung
tinh nang chuyén déi sang cac ngdn ngir khac cho phan
mém nay.
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