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B6 sung tinh niing chuyén ddi ngén ngir Viét - Anh cho phin mém mé hinh hoéa va
md phéng hé thong MM&S
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Trén co sé mi ngudn phién ban tiéng Viét, bang viéc 1ap trinh trong maéi trudong
phit trién phin mém DELPHI, nghién ctru di 1ap trinh bd sung tinh ning chuyén
d6i ngdn ngir Viét - Anh cho phin mém MM&S. Viéc lap trinh chuyén ddi ngén ngir
Viét-Anh cho phin mém MM&S duoc thuc hién truée hét qua viée thong ké va khai
bao cac bién dai dién cho cac thong bao, thuit ngik, ciu tir va 101 nhic dwoc sir dung
trong phan mém. Tiép theo 12 viéc gan cac gia tri vin ban tiéng Viét hay tiéng Anh
dap ung lwa chon ngén ngir ciia nguwoi dung trong qua trinh sir dung cho cac trinh
don (menu) va bién da khai bao theo tirng mé dun. Cac thii tuc ddi ngon ngir cho tat
ca cac mo dun dwgc thwe hién khi nguwoi dung kich chudt chgn ngon ngir. Khi
chuyén déi ngdn ngir, chi giao dién nguoi dung dwge chuyén doi ngdn ngik, tén cac
yéu to hé thong va cac bién khong thay doi trong so @6 mo phéng va trong bang két
qua tinh toin md hinh. Két qua la ngwoi dung chi can mét phién ban MM&S va sau
nay, khi 1ap trinh phat trién thém tinh ning cho MM&S, tic gia chi cin thao tac
trén mot mi ngudn.
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Abstract:

Based on the Vietnamese version source code, by programming in the DELPHI
software development environment, the author has programmed an additional
Vietnamese-English language conversion feature for the MM&S software. The
programming is done first by counting and declaring variables representing
notifications, terms, sentences and prompts used in the software. Next is assigning
Vietnamese or English text values that meet the user's language selection for menus
and variables declared for each module. Language conversion procedures for all
modules are performed when the user clicks to select a language. When switching
languages, only the user interface is converted to a language, the names of system
elements and variables remain unchanged in the simulation diagram and in the
model calculation results table. As a result, users only need one version of MM&S
and later, when programming to develop additional features for MM&S, the author
only needs to work on one source code.

Keywords: dynamic system, MM&S software, modelling, simulation.

Classification numbers: 1.2, 1.6

1. Pit van dé

Mot hé théng c6 mdt trong cac bd phan cAu thanh thay ddi theo thoi gian dugc coi
1a hé thdng dong [1]. Budc dau trong nghién ctru mot hé thdng 1a phan tich xac dinh xem
hé ¢6 nhiing yéu t6 nao va chung c6 nhitng méi lién hé voi nhau nhu thé ndo. Pé tinh
toan dinh lugng cac mdi lién hé gita cac yéu to ctia hé thong va phan tich dong thai cia
hé théng, nguoi ta xay dung cac phan mém mo hinh hoa. Mdi phin mém khi phat trién
déu co co sé 1a mot quan diém vé cac nhom yéu td hé thong. Mot sé nhom yéu td hé
thong duoc cong nhan tir 1au: nhom yéu t6 trang thai, nhom yéu té trung gian, nhém yéu
t6 khong doi. Nhom yéu té trang thai 1a nhom yéu té co ban nhat ctia hé théng, ching
dong vai tro nhu bd nhé cta hé thong, & mdi thoi diém nguoi ta c¢6 thé xac dinh gia tri
ctia chung bang mot trong cac phuong phap diéu tra thuc té (can, do, dong, dém...). Cac
yéu to trang thai thay do6i gia tri ciia chung theo thdi gian va trong mo hinh murc do thay
d6i ctia mdi yéu t6 trang thai duoc thé hién qua hé sé bién doi cta n6 [2]. Nhom yéu td
thir hai ctia hé théng 1a nhém cac yéu tb trung gian. Ciing nhu cac yéu t trang thai, gi tri
clia cac yéu t6 trung gian thay d6i theo thoi gian. Va diém khac biét ctia chung 13 ¢ chd,
tai mdi thoi diém gia tri cua ching chi c6 thé duoc tinh toan tir gia tri cua cac yéu tb
khac. Nhom yéu té thir ba 1a nhoém yéu t6 khong ddi. Pay 1a nhom cac yéu tb ma gia tri
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ctia chiing khong thay ddi hodc dwgce chdp nhin nhu khong thay doi (vi nhitng thay doi
d6 khong dang ké) trong khoang thoi gian ta xem xét hé théng. Phan mém thuong mai
STELLA hoat dong trén quan diém vé ba nhém yéu t nay [3, 4]. Tuy nhién, phan mém
nay ciing chi str dung hai biéu tugng dé thé hién cdu trac hé théng trén so dd mo phong,
bao gdm: hinh tron (chung cho yéu t6 khong doi va yéu td trung gian) va hinh vudng (cho
yéu tb trang thai) (hinh 1) [5].

@ Sector A 8

State variable

Ao up

AUXLLARY VARABLE
GRAPHICALFUNCTION

Hinh 1. Mé hinh don giin cho thiy cic biéu twong trong phan mém STELLA [5].
State variable: bién trang thai; flow: dong chay; cloud: ddm may; flow regulator: van diéu tiét;
auxillary variable: bién phy; graphical function: ham d6 thi; ghost: diéu tiét; information arrow:
miii tén huong tac dong.

Ngoai cac nhom yéu td trén, tic gia nhan thdy c6 mot nhém yéu té ma gia tri cua
chung thay doi theo thoi gian (gidng nhu yéu t6 trang thai hay yéu té trung gian), nhung
gia tri ciia ching & mot sb hodc tat ca cac thoi diém trong khoang thoi gian ta xem xét hé
lai duoc biét trudc; nhoém yéu td nay duge tac gia goi 1a nhom yéu t6 liét ké va tich hop
vao phan mém MM&S [6, 7].

Phan mém MM&S trudc day gom hai phién ban tiéng Viét va tiéng Anh. Tac gia
da 1ap trinh b6 sung tinh ning chuyén d6i ngon ngit Viét - Anh dé thuan tién cho ngudi
dung va cong viéc phat trién phan mém cia tic gid. Bai bdo nay trinh bay két qua lap
trinh va gidi thiéu st dung phién ban MM&S di duoc bd sung tinh ning chuyén doi ngén
ngu.

2. Vat liéu va phwong phap nghién ciru

Phan mém MM&S di dugc phét trién trong méi trudng phat trién phan mém

DELPHI vé6i ngdn ngit lap trinh co sé 1a PASCAL [8], do d6 viéc 1ap trinh b sung tinh
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ning ciing duoc thyc hién voi DELPHI. Trong phin mém MM&S, dé thé hién ciu tric
va tuong tac giita cac yéu to cua hé théng, cac yéu td dugc thé hién trén so dd qua bén
biéu twong dai dién cho bén nhom yéu té va twong tac ciia ching dugc thé hién qua céac
duong lién két voi mili tén chi hudng tic dong. Pay 14 sy thé hién cu tric hé thong mot
cach truc quan, cac bién dong va tuwong tic giita cac yéu td duoc tinh toan qua cac biéu
thirc toan hoc va dugc trinh bay trong cac bang két qua hodc thé hién qua cac do thi.
Phién ban c6 ban quyén Delphi 10.1 Berlin Professional cia Cong ty Embarcadero (ma
don: ESD-PO# PO-35054), dugc mua trong khuon khd dé tai cap Vién Han 1am Khoa
hoc va Cong nghé Viét Nam ma s6 VAST04.06/16-17, d3 duoc su dung dé 1ap trinh
chuyén d6i ngén ngit Viét - Anh cho phan mém MM&S. Ma ngudn cia phan mém
MMA&S cho phién ban tiéng Viét cii duoc st dung dé lap trinh bo sung tinh ning chuyén
d6i ngdn ngir Viét-Anh.
3. Két qua

3.1. Lap trinh chuyén doi ngén ngiv Viét - Anh cho phan mém MM&S

Viéc lap trinh chuyén doi ngén ngit Viét - Anh cho phan mém MM&S duoc thuc
hién trude hét qua viéc thdng ké va khai bao cac bién dai dién cho cac thong bao, thuat
ngit, cau tir va 1oi nhic duge st dung trong phan mém. Tiép theo 1 viéc gan cac gia tri
van ban tiéng Viét hay tiéng Anh dap ung lya chon ngdn ngit cia ngudi ding trong qua
trinh str dung cho cac bién nay va cac trinh don (menu). Bang 1 thé hién tha tuc chuyén
d6i ngdn ngir cho cac trinh don.

Bang 1. Thu tuc xir ly ngon ngir cac trinh don.

procedure tsimform.TrinhDonVE;

begin

if language="Vietnamese' then begin
Childwindows2.caption:='Ctra s6 con';
Cascade2.caption:='Xép chong';
Tile2.caption:='Xép 6';
Arrangeicons2.caption:='Sip xép biéu twong';
dangbieutuong.caption:='Pua hét vé dang biéu tuong';
dangcuaso.caption:='"Pua hét vé dang ctra s0';
Next2.caption:='Ctra s6 sau';
Previous|.caption:='Cira sb trudc';
Close2.caption:="Pong cira s6 con hién hanh';
Tpl.caption:="T¢p";

Mtpl.caption:="M& tép';
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Lutpl.caption:='Luu tép';

Luvotpl.caption:='Luu vao tép';
Chnhmyinl.caption:='Chinh may in';

Inl.caption:="In";

TextEditorl.caption:='M6 hinh dang van ban';
NewTextWindow.caption:='Tao ctra s6 méi';
NewOpenTextWindow.caption:='Tao cira s6 mi/Mé tép';
Bitmapwindow1.caption:="D0 thi';
NewGraphWindow.caption:='Tao cira s6 méi';
NewOpenGraphWindow.caption:="Tao cira s6 méi/Mo tép';
Smphng1.caption:='So d6 mé phong';
NewSchemaWindow.caption:='Tao ctra s6 mai';
NewOpenSchemaWindow.caption:="Tao ctra s6 m&i/M tép';
Tablewindow1.caption:='Bang';
NewTableWindow.caption:='Tao cira s6 méi';
NewOpenTableWindow.caption:='Tao ctra s6 méi/Mé tép';
exporttotext.caption:='Luu dudi dang t€p van ban';
Exporttoexcel.caption:='Luu dudi dang t&p excel';
saotoanbo.caption:='Sao toan b ra bang trung chuyén';
Modell.caption:='Thuc hién';

Runmodell.caption:='Chay mo hinh';
Graphl.caption:='V& d6 thi";

Helpl.caption:="Trg gitp';

Contents1.caption:='Noi dung';

Sysinfol.caption:='"Thong tin vé may';
Aboutl.caption:="Tac gia';

Closeall2.caption:='"Dong hét cac ctra s6 con';
Exit2.caption:='"Ra khoi chuong trinh';

end;

if language="English' then begin
Childwindows2.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';
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Next2.caption:='Next';
Previousl.caption:='Previous';
Close2.caption:='Close current window';
Tpl.caption:="File";

Mtpl.caption:='Open’;

Lutp1.caption:='Save';

Luvotpl.caption:='Save as';
Chnhmyinl.caption:='Printer setup';
Inl.caption:='Print';
TextEditorl.caption:='Plain text model window';
NewTextWindow.caption:='New',
NewOpenTextWindow.caption:='New/Open';
Bitmapwindow1.caption:='Graph window';
NewGraphWindow.caption:='New';
NewOpenGraphWindow.caption:='New/Open';
Smphng!.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';
Graphl.caption:='Draw graphs';
Helpl1.caption:='Help';
Contents].caption:='Content';
Sysinfol.caption:='System information';
Aboutl.caption:='Author';
Closeall2.caption:='Close all windows';
Exit2.caption:="Exit';

end;

end;
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Viéc 1ap trinh gan cac gia tri vin ban tiéng Viét hay tiéng Anh, dap ung lua chon

ngdn ngit ctia ngudi ding trong qua trinh sir dung cho cac bién, dugc thuc hién cho timg

mo dun ctiia phan mém. Bang 2 thé hién thu tuc chuyén d6i ngon ngit cho cac thong bao,

thuat ngi, cAu tir va 1oi nhic trong moé dun chinh (ctra s6 chinh cia MM&S).

Bang 2. Thi tuc chuyén ddi ngén ngir cho cic thong bao, thuit ngi, ciu tir va 1oi

nhic trong mé dun chinh ciia phin mém MM&S.

procedure TSimform.ThongBaoVEsimunit;

begin

if language="Vietnamese' then begin

CaiDatLai:='Dé nghi cai dat lai chuong trinh bﬁng teép cai dat';
CaiDatBangPhienBanCapNhat:="D¢é nghi cai dit lai chuong trinh bang phién ban cap nhat';
LoiBieuThucLoGic:="Ldi biéu thuc 16-gich!";

LoiBieuThucDaiSo:='Ldi biéu thirc dai sb!";

LoiBieuThucTuongQuan:='Li biéu thirc trong quan!';
LoiBieuThucTrongNgoac:='Ldi biéu thirc trong ngoic!';

LoiCongThuc:='Li cong thirc!";

LoiTinhHamSo:="L3i tinh ham sd';

LoiTepMoHinh:="Ldi tép md hinh!";

LoiKhaiBaoYeuToLietKe:='Ldi khai bao yéu 6 liét ké: ';
LoiKhungThoiGianTrongTepMoHinh:="Ldi khai b4o khung thoi gian trong tép mo hinh';
LoiKhungMoHinh:='Ldi khung mé hinh';

LoiKhaiBaoYeuTo:='Ldi khai bao yéu t5';

LoiKhaiBaoMoHinh:="L6i khai bdo mé hinh!";

Lo0iChiaCho0:="Ldi chia cho 0!";

LoiDuaKetQuaRaBang:='Ldi dwa két qua ra bang!";
DongHetCuaSoRoiMoLai:Z'Dé nghi dong hét cira s6 con roi mé lai!’;
KhongDocDuocTepMoHinh:='Khong doc dugc tép mo 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!';
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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!";
LoiChiaCho0O:='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;

Pé ngudi dung c6 thé lya chon chuyén ddi ngdn ngit trong qua trinh sir dung
MM&S, mét nat chon dugc dat trén thanh cong cu cua phﬁn mém. Khi nguoi dung kich
chuot 1én nut nay (E' dé chuyén sang tiéng Anh khi dang trong ché do tiéng Viét hoic
Vv trong truong hop nguoc lai), phén mém sé& thuc hién viée ddi ngdn ngir dugc st dung
va goi cac tha tuc chuyén d6i ngon ngir (bang 3).

Bang 3. Thi tuc xir 1y tinh hudng khi ngwoi dung kich chudt 1én mit chon chuyén
d6i ngon ngir.

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;
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3.2. Sir dung phin mém MM&S dd dwoc bé sung tinh ning chuyén doi ngon
ngir Viét - Anh dé mé hinh héa va mé phéng cdc loai hé thong dong khdc nhau

Thé hién cdu tric hé thong va twong tdc gita cdc yéu to théng qua so dé mé
phong: Trong so d6 mo phong cta phan mém MM&S, cac yéu t6 cua hé thong dugc thé
hién qua biéu twong tiy theo yéu té thudc nhom yéu t6 nao trong sé bén nhom yéu t6 da
dugc dinh nghia trong MM&S (bang 4).

Bang 4. Cac biéu twong ciia bon nhém yéu to.

%

Tuong tac gitta cac yéu té duoc thé hién qua dudng lién két voi mii tén di tir yéu
t6 tic dong dén yéu td chiu tic dong. Bé vé mot yéu td, tiy theo yéu t6 d6 thudc nhom

Yéu td
khong doi

Yéu tod

trung gian

Yéu tb
liét ké

Yéu tod

trang thai

yéu t6 nao, chi can nhan chudt 1én biéu tuong ciia nhém yéu td trén thanh cong cu cia
phan mém MM&S [9], sau d6 nhan chudt 1én diém mudn v& biéu tuong trong cira sb so
d6 mo phong. Phan mém s& tu dong v& mot biéu twong nhoém yéu td d6 kém theo tén mic
dinh. Dé v& duong lién két, chi can nhan chuét 1én biéu tuong duong lién két trén thanh
cong cu, sau d6 nhan chudt 1én biéu tugng cua yéu to tac dong va giit nguyén nut chudt
trai roi di chudt sang biéu twong cia yéu té chiu tic dong. Trong qua trinh di chudt phan
mém v& dudng lién két nét dat, khi tha chudt phan mém s& v& dudng lién két nét lién.
Hinh 2 thé hién céc tinh ning nay ciia phan mém trong ché do tiéng Viét va tiéng Anh.

I 50 d6 m6 phéng - Khéng tén

@) 23 ex) v A

Yéutd 2 Yéutd 1

<

O 5 ]

Yeuto 0

Thi gian lam viéc: 00:02:29 x:1366

y:768

e E WO 25 e v T

@ Mé hinh héa va mé phéng hé théng B Mathematical modelling and simulation - O x
Clasécon Tép Mo hinh dang vin ban Déthi  So dé mé phon Child windows  File Plain text model window  Graph window  Simulation diagram window Table window Execute Help
ArEES ; |BIE AFE S 23l =R PO

I Simulation Diagram - Khéng tén = =R <"

O

Element 2 Element 1 Element 0
<

-

[Working time: 00:05:00 %1366 y.768

Hinh 2. V& so' @ m6 phoéng cau tric hé trong ché dd tiéng Viét va tiéng Anh.

Hé théng dong co6 thé 1a hé thdng sinh thai hoc (hinh 3), ciing c6 thé 13 mot hé

thong kinh té sinh thai (hinh 4) hodc mot hé théng co hoc (hinh 5). Tuy nhién, cic yéu t6
trong cac hé nay tily theo ban chat déu ¢ thé phan vé bon nhém nhu trong bang 4. Cac
yéu t6 ciing nhom co cung biéu twong nhung sé& ¢ tén khac nhau.
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Béng vat sén
Strc chira vt méi
e1l o1

Quén thé vat méi

Quén thé vt sén

xaotron C Thay déi ién quan dén vit sin

Béng vat moi

Hinh 3. Hé thdng twong tic vt sin - con moi [10].

Hinh 4. H¢ thong kinh té trang trai nong h [6].
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Gia toc goc (1/52) ’

Gia the (m/s2)

Van tée gbe (1/s)

Géc léch (d6)

Hinh 5. Hé thong con lic [11].

Tich hop mé hinh todn vao so dé mé phong: Gia tri ciing nhu coéng thic tinh cta
cac yéu td hé théng dugc nap vao qua hdp thoai. Khi nhan dap chuot 1én biéu tuong cua
mot yéu t6, mot hop thoai s€ dugc mo ra cung voi cac thong tin mac dinh (néu 1a 1an dau
sau khi v&) hodc vai cac thong tin dd duoc nap vao trude d6 (hinh 6). Nhu duoc thé hién
trén hinh 6, khi chuyén sang ché d6 tiéng Anh, MM&S chi d6i giao dién nguoi dung sang
tiéng Anh, thong tin vé yéu t6 nhu tén ctua yéu td (‘Quén thé vat mdi’, ‘Strc chtra vat

2

moi

, ‘D0 x40 tron’) van dugc gilr nguyén.

MME&S - Infermation on the state element

| [MME&S - Thing tin vE y&u td trang thai X

Element name:

| Tén yéu té:

Variable name: ‘pre‘ypopulaﬁon

| Tén bién trang théj_—‘PTE?'prlﬂaﬁon |

Initial value:
Fornmla of the change rate:

Order

Gid i ban i sswew? |

Céng thirc tinh bién dong cua bién trang thai

‘iE(preypopu.lation>preycapacit_v)thm(dishm’bmcﬁpredatondatedchmge-

‘iE(preypopulation>preycapacit_v)thm(dishm’bmcﬁpredatondatedchmge-

@ * |} |lanc]| or | xor Abs ~ S+ -l 4 | janc)| or |xor Abs "
It Ther Else|( ) || < *| = Arccos It [Ther|Else| ¢ ) | <[> = Arccos
Arcsi Arcsi
Otz flajfda)s 6] #js]s Function: n:ffl hd Offrfejfsf4fs|s|7|s]3 Ham sé- ,.:ffi v

Influenced by: Influence on:

Bi tac déng bai cdc yéu td: Téc dong Ién cac yéu té:

predatorrelatedchange[ Thay d6i i
preycapacity[Strc chira vat moi]
disturbance[D¢ xao trén]

preyrelatedchange[ Thay déilign qu

predatorrelatedchange[ Thay a6i e preyrelatedchange[ Thay déilien qu
prevcapacity[ Stec chira vat moi]

disturbance[D¢ xao trén]

OK Dong lai

Hinh 6. Nap thong tin vao hdp thoai yéu t6 trang thai trong so' @6 mé phéng (vi du

tir so' do trong hinh 3).
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Dbi voi yéu to trang thai, véi mbi budce thoi gian, gid tri cua yéu t6 lai thay doi
bang hé sb bién d6i cua bién trang thai [2]. Vi viy, trong hop thoai yéu t6 trang thai, can
dua cong thire tinh bién dong ciia bién trang thai vao, trong cong thirc nay cling can st
dung hét cac yéu t6 tac dong 1én yéu td trang thai (hinh 6: trong hop danh sach ‘Bj tac
dong boi cac yéu t&’: predatorrelatedchange, preycapacity, disturbance).

M&i yéu t6 hé thdng c6 tén duoc viét binh thuong c6 dau cach, con tén bién (hay
hing ddi véi yéu té khong doi) dai dién cho yéu té trong mo hinh tinh toan tuan thu quy
tac khong c6 dau cach.

Xudt mé hinh todn tir so d6 mé phong ra tép mé hinh dang van ban: Sau khi  da
nap di thong tin cho cac yéu t6 cua hé thong, co thé xuat mo hinh tir so d6 moé phong ra
tép (tép mo hinh vin ban) nhu trong bang 5 twong tmg véi mé hinh trong so do & hinh 3.
Trude khi xuat mo hinh tr mot so ddo mé phong, can thuc hién kiém tra tinh hoan thién
clia so d6 mo phong bang cach nhan chudt 1én nat kiém tra (¥) trén thanh cong cu cia
ctra s6 so @0 mo phong. Chi khi MM&S thong bao so d6 md phong di hoan thién (hinh
7) m&i ¢ thé thuc hién viéc xuit mo hinh ra tép vin ban bang viéc nhan chudt 1én nut
xuat mo hinh (¢¥). Khi bat dau xuat moé hinh ra tép vin ban, MM&S s& yéu cau nap
khung thoi gian cho m6 hinh qua mét hdp thoai.

MMELS - Két qua kiém tra s d& mé phong MM&S - Results of checking the simulation diagram *
Cac ytut6 diuvo d dwoc s dmghét  |All the input elements avewsed. |
Khéng tim thay 16i trong so d6 mé phong Can not find any mistakes

Hinh 7. Thong bso vé tinh hoan thién ciia so' @ md phéng (trong ché d¢ tiéng Viét
va tiéng Anh).

Bang 5. M6 hinh dang vin ban dwgc xuit ra tir so dd0 mé phong hinh 3.

[*]STARTTIME=0
[*JENDTIME=1000
[*]TIMESTEP=1
CONSTANT ELEMENTS
[*]predatorzeroisocline=2
[*Ipreyzeroisocline=2

[*]preycapacity=2

LISTED ELEMENTS

12
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[*]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+predatorrelatedchange)

Két qua bang 5 cho thay, mo hinh dang vin ban bat dau bang ba dong khai bao
khung thoi gian, sau d6 14 cac phan khai bao bién ctia cac nhom yéu té dugc bit dau bang
cac tir khoa thong bao (CONSTANT ELEMENTS cho nhém yéu té khong doi,
LISTED ELEMENTS cho nhém yéu t liét ké, INTERMEDIATE ELEMENTS cho
nhom yéu té trung gian va STATE ELEMENTS cho nhém yéu td trang thai). Cac tir
khoa nay gidng nhau va bang tiéng Anh trong ca hai ché do tiéng Viét va tiéng Anh. Céac
dong khai bao khung thoi gian va cac dong khai bao cac bién duoc bit dau bang diu sao
dit trong ngodc vudéng. Mdi bién trang thai c6 mot hé sé bién ddi cua riéng minh duge
khai bao ngay sau dong khai béo gia tri ban dau ciia bién, dong khai bao hé sb bién doi
ctia bién trang thai nay duoc bt dau bang hai ddu sao dit trong ngoic vudng.

Déi véi cac yéu td liét ké, lua chon vé viéc co tinh toan gia tri cua ching cho cac
khoang thoi gian khong khai bao gia tri tir cac gia tri da khai bdo hay khong dugc thé
hién qua ba ddu cong hodc trir viét trong hai dau gach xudi dau tién, trong d6 dau cong
chi thi c6 tinh va ddu trir chi thi khong tinh. Viéc khai bao mdi gia tri ciia yéu t6 liét ké
duoc thuc hién bang viéc liét ké thoi diém va gia tri ndi v6i nhau boi dau bang dat sau
dau gach xudi.

Tinh todn mé hinh: M6 hinh c6 thé dugc tinh toan tir so dd mé phong hoic tir tép
mo hinh dang van ban. Khi nhan chudt 1én biéu tugng hinh ngudi chay (#) ¢ thanh cong
cu ctra s6 chinh cia MM&S, phan mém sé& hién thi hop thoai cho phép chon tép mé hinh
dang vin ban dé tinh toan. Dé tinh toan mo hinh trong so d6 mo phong trudc hét can thuc
hién kiém tra tinh hoan thién cta so d6 mé phong (giéng nhu trude khi xuat mé hinh ra
tép van ban). Chi khi so d6 mé phong d3 hoan thién méi c6 thé bat dau tinh toan mé hinh
bang viéc nhan chudt 1én nit chay mé hinh (%) trén thanh cong cu cia cira s6 so d6 mo
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phong. Néu tinh toan mé hinh tir so d6 m6 phong, mdi lan thyc hién tinh toAn MM&S s&
yéu cau nap khung thoi gian cho mé hinh. Do khung thoi gian dwgc nap vao mé hinh khi
mo hinh duoc Xuét ra tép van ban, nén viéc thyc hién tinh todn mo hinh trong té€p van ban
khong c6 cong doan nap khung thoi gian nira. Dé thay d6i khung thoi gian cho mé hinh
trong tép van ban, can mé tép mo hinh va sira thoi gian truc tiép trong do.

Sau khi thuc hién tinh toan mé hinh, MM&S s& dua két qua ra cira s6 bang (hinh

8) va hoi dé luu két qua vao tép. Dong thoi, nit vé do thi (%) trén thanh cong cu cua cira
s6 chinh ciing sang 1én, cho phép nhin chudt dé vé& db thi.

) Cira 56 bang - Khiong tén B Table window - No name

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

B tinh to Thii gian gocléch  biendong vntdcgde biendong | Caleulation s Time gocléch  biendong, vantScgde biendong,
Biéu thnrc = 0 0 vantdegde 10 giatdegdc| Expression= 0 0 vantbegde 10 giatdcgde
Giatriband 0 0 10 10 -10 Initial vale = 0 0 10 10 -10

1 0.01 0.1 99 99 -10.879 1 0.01 0.1 9.9 99 -10.879

2 0.02 0.199 979121 979121 -11.7306( 2 0.02 0.199 9.79121 979121 -11.7306
3 0.03 0.296912 9.673904 9673904 -12.5443| 3 0.03 0.296912 9.673904 9673904 -12.5443
4 0.04 0.393651 9548461 9548461 -133116( 4 0.04 0.393651 9548461 9.548461 -13.3116
5 0.05 0.489135 9415345 9415345 -14.025 5 0.05 0489135 9415345 9.415345 -14.025

6 0.06 0.58328G 9275095 9275095 -14.6784( 6 0.06 0.583285 9.275095 9.275095 -14.6784
7 0.07 0.67604C 9128311 9128311 -152664( 7 0.07 0.67604C 9128311 9128311 -152664
8 0.08 0.767323 8975647 8975647 -15.7857| 8 0.08 0.767323 8975647 B8.975647 -15.7857
9 0.09 0.85707¢ B 81779 &R1T79 -16.2332( 9 0.09 0.85707S 881779 B.E1779 -16.2332
10 01 0.945257 B.655458 8655458 -16.6075| 10 01 0.945257 8.655458 B.655458 -16.6075
11 0.11 1.031812 8 489383 § 489383 -16.9083( 11 0.11 1031812 8.489383 8 489383 -16.9083

Hinh 8. Két qua tinh toan mé hinh dwoc dwa ra cira s6 bang (hé théng con lic).

Vé do thi thoi gian, do thi pha va phdn tich @6 nhay déng thai hé thong véi s thay
doi ciia mot yéu té khong d@si: Khi nhan chudt 1én nit vé d6 thi, MM&S s& hién thi hop
thoai v& dd thi (hinh 9), cho phép lya chon vé dd thi pha (thé hién twong quan gitra hai
yéu t theo thoi gian) hay do thi thoi gian (thé hién bién dong gia tri cac yéu t6 theo thoi
gian) va phan tich 46 nhay dong thai ctia hé véi su thay doi cac tham sd cua hé.

Db thi thoi gian co thé v& theo ty 1& chung, khi d6 gia tri 16n nhit va bé nhat cua
tat ca cac yéu t6 duoc dung dé cin vé d6 thi chung cho tat ca cac yéu td (hinh 10). Khi v&
d6 thi theo ty 18 riéng, do thi ctia mdi yéu t6 duoc cin vé theo gia tri 10n nhét va gia tri bé
nhit ctia ban than ting yéu 0.

14



DOI: 10.31276/VJST.2025.3498

Khoa hoc tw nhién | Khoa hoc mady tinh va théng tin;

Khoa hoc s séng

Graph drawing dialeg box

Parameter list:

predatorpopulation
preypopulation
predatorzeroisocline
preyzeroisocline
preycapacity

Proceed

Time graph Phase graph Sensitivity analysis

Hop thoai vé dd thi
| DY thithéigian Déthipha Phantich d§ nhay

Danh sach céc tham sé:

Téi thifu:
Téi da

Burde nhay:

Selected parameters
predatorpopulation
Min: preypopulamlm .
predatorzeroisocline
Mas: .| preyzeroisocline
Step: ' | preycapacity
7 8 9
4 5 6
0 1 2 3
Conduct sensitivity analysis?
() Yes (@) No
e

X

Tham sé dwrerc chon

Thue hién phan tich d6 nhay?
OcCa (® Khéng

Hinh 9. Hop thoai vé dd thi.

Hinh 10. D6 thi thoi gian (ty 1é chung, hé théng con lic).

© Cia 56 dd thi - Khang tén =N =R
- . - 2 . - ~
¥ 0 — <0>hopphancuatronghrgngliénquandénchuyénddngcnaconlac: -9.81
H T <I=gocléch 0.000<->7.674
ol <2>lwecan: -3.145<->10.000
——— <3>giatbegde: -17.344<-7 378
3
&
i
0 -Bwréc tinh toan- 4000
v

Bién dong cac yéu t6 trén do thi & hinh 11 thé hién sy can thi¢p vao hé théng o
hinh 3 khi & mot thoi diém dong thoi ting sd lugng vat sin va con moi 1én cling mot gia
tri thong qua tac dong cua yéu to liét ké “Xdao tron” (bién dai dién 1 disturbance trong
bang 5). Tuy nhién, viéc thay ddi gia tri yéu td trang thai khong anh hudng dén dong thai
ctia hé, hai yéu t6 vin dao dong giam dan theo hudng vé trang thai 6n dinh.
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B Cia =6 dd thi - Khang tén

predatorpopulation(3.6137)

0.3086,0.3481

<

Hinh 11. P6 thi pha (H¢ thong twong tac vit siin - con méi, hinh 3).

preypopulation(3.4471)

Khoa hoc tw nhién | Khoa hoc mady tinh va théng tin;

Khoa hoc s séng

Phén tich do nhay dong thai hé théng cho biét su thay d6i mot tham sé (yéu to
khong dbi) s& c6 tac dong thé nao dén dong thai cua hé. Hinh 12 cho thiy, yéu té khong
d6i ‘Stc chira vat mdi’ voi hiang dai dién 1a preycapacity trong ‘Hé thong twong tac vat
sin - con mdi’ (hinh 3, bang 5) dugc chon lam tham sé dé dat khoang bién thién tir 0,1
dén 5 cho viéce phan tich d¢ nhay ctia dong thai hé théng.

Hép thoai vé do thi > | | Graph drawing dialeg box b4
D6 thi thoi gian D4 thipha Phén tich 4§ nhay Time graph Phase graph Sensitivity analysis
Danh sach cac tham sé: Tham s dwee chon Parameter list: Selected parameters
predatorpopulation = preycapacity predatorpopulation = preycapacity
preypopulation Téi thita: |01 preypopulation i 0.1
predatorzeroisocline . 5 predatorzeroisocline 5
preyzeroisocline Ti da: preyzeroisocline Max:
preycapacity Bude nhay:| -1 preycapacity Step: 0.1
7 3 o9 7 8 9
4 5 6 4 3 6
0 1 2 3 0 1 2 3
Thare hién phan tich dé nhay? Conduct sensitivity analysis?
®Co (O Khéng (®) Yes CiNe
[ Thuc hitn | | Théi bé | | Proceed | | Cancel |

Hinh 12. Pit bién dong tham s6 cho phan tich dd nhay dong thai hé théng.

Véi viéc xac dinh bién dong ciia yéu td Stic chira vat moi (hang preycapacity) nhu
hinh 12 va lya chon vé& d6 thi pha gitra hai yéu t6 Quan thé vat moi (preypopulation) va
yéu té Quan thé vat san (predatorpopulation), c6 thé thiy bién dong hai quan thé vét sin
va vat moi tang 1€n khi Strc chira vat mdi vuot qua 2,3 va din dén gia tri am cua hai quén

thé (hinh 13).

16



DOI: 10.31276/VJST.2025.3498 Khoa hoc tw nhién | Khoa hoc mady tinh va théng tin;
Khoa hoc sw séng

ipredatorpopulation(3 6137) preycapacity=2 predatorpopulation(3.9615) preycapacity=2.35

0.3086.0.3481 preypopulation(3 4471)  -0.0559.-0.0082 preypopulation(3.7283)

Hinh 13. Phan tich d§ nhay dong thai ciia hé thong twong tic vit sin - con moi duwéi
sw bién thién ciia tham s6 Strc chira vat moi.

4. Ban luian

Céc hé thong phirc hop c6 ban chat rat khac nhau va c6 don vi thoi gian hoat dong
cling rat khac nhau (c6 thé tinh bang nim & hé thong ndy nhung tinh bang gidy ¢ hé
théng khac). Tuy nhién, diém chung cua cac hé thong nay 1a mot sé yéu té cua chung
bién dong theo thoi gian, hay néi cach khac ching déu 1a cac hé dong. Quan diém vé hé
dong da duoc cong nhan trong nhiéu cong trinh [1, 9, 12, 13]. Cac yéu t6 cua chung ¢
thé duoc phan thanh bén nhom 1a nhom yéu t6 trang thai, nhém yéu té trung gian, nhoém
yéu t6 liét ké va nhoém yéu t6 khong doi.

Nhom yéu t6 liét ké duoc tac gia dé xuét va da duoc ding trong tuyén tip hoi nghi
quéc té [2]. Viéc dé xuat nhom yéu 6 liét ké dic biét tao diéu kién thuan loi dé mo hinh
hoa va md phong cac hé kinh té, sinh thai [14-16].

Sau khi xac dinh dugc bon nhom yéu t6 nhu vay, trong cac h¢ dong, phén mém
MM&S di sir dung bon biéu tugng cho cic yéu td cia bén nhom yéu té va thé hién ciu
tric ctia cac hé dong mot cach truc quan thong qua so dd cac hé dong. Mdi yéu td cua hé
dong thudc nhom nao sé& dugc thé hién trén so d6 mo phong bang biéu tuong twong tng
ctia nhom yéu té d6. Tuong tac giita cac yéu t6 duoc thé hién qua cac dudng lién két véi
mui tén di tur yéu td tac dong dén yéu t6 chiu tac dong. Do dac tinh vOn ¢6, nén céc yéu to
khong doi chi tac dong 1én cac yéu té khac ma khong bi cac yéu t khac tic dong. Chinh
vi vay, trén so dd mo phong s& khong co duong lién két véi mili tén di dén yéu té khong
d6i. Hé théng bao gdm cac yéu td cd twong tac v6i nhau nén khong thé c6 mot yéu td
khong c6 mdi lién hé véi cac yéu t khac trong so dd mé phong.
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So voi phan mém STELLA [4, 5] chi dung hai biéu twong dé thé hién cdu truc hé
dong (hinh 1), MM&S véi bdn biéu twong dai dién cho bdn nhém yéu té c6 thé thé hién
cAu tric hé dong rd rang hon (hinh 3, 4 va 5).

Bang viéc cho nap thong tin ciia cac yéu té vao mo hinh thong qua cac hop thoai
thong tin yéu t6 hé théng, MM&S khong chi thé hién dugc ciu tric cua hé théng dudi
dang thanh phan va mdi tuwong tic giita cac yéu td, so dd mé phong cia MM&S con c6
duoc ban chat dinh lugng cua cac mdi tuong tac gilta cac yéu t trong hé dong. Mdi yéu
td cua hé théng dugc dai dién trong md hinh béng mot bién hodc héng (déi Vo1 yéu tb
khong dbi). Gia trj cta cac yéu t tac dong duoc st dung trong cac biéu thirc tinh toan
cho céc yéu té trung gian va trong cac biéu thirc cua cac hé s bién doi ciia cac yéu to
trang thai. Gia tri ban ddu cua cac yéu t6 trang thai va gia tri cia cac yéu té khong doi
quyét dinh trang thai xuat phat ctua hé thong. Sau mdi bude thoi gian, cac yéu td trung
gian va hé sb bién doi cta cac yéu td trang thai dugc tinh tir gia tri cia cac yéu td khac ¢
thoi diém trude, va gia tri mdi cua yéu tb trang thai duogc tinh béng viéc cOng gia tri &
thoi diém trude voi hé sb bién d6i cia né vira tinh duge & bude thoi gian nay.

Két qua ctia cac budc tinh toan 12 mot tdp hop sb liéu phan anh bién dong cta cic
yéu t6 trong khoang thoi gian ma ta xem xét hé. D6 thi thoi gian dugc vé tir nhimng s6 lidu
nay thé hién mot cach truc quan bién dong cac yéu té ciia hé theo thoi gian, con do thi
pha cho thiy twrong quan bién dong gia tri giira cac yéu té ctia hé theo thoi gian. Pong
thai ctia hé cling c6 thé dugc phén tich dudi anh huong bién dong cta cac tham s (yéu td
khong d61). Sau khi nguoi dung lua chon tham s va budc nhay (mirc bién dong ctia tham
56), lua chon ché d6 phan tich d nhay va cac yéu td dé v& d6 thi, MM&S sé& lan lugt tinh
toan md hinh khi tham sé dugc chon bién dong tir gid tri bé nhat dén gia tri 1on nhét trai
qua timg budc ting thém bang gia tri budc nhay. Sau mdi 1an tinh toan mé hinh, db thi
duoc lua chon s& dugce vé dya trén cac sd liéu mai thu duoc. Quy trinh nay s€ mang lai
mot cai nhin tryc quan vé tac dong cia bién dong tham sd da chon dén dong thai cua gia
tri cac yéu td (trén dd thi thoi gian) va dén dong thai twong quan bién dong gia tri gitra
cac yéu t6 ctia hé (trén do thi pha).

MM&S quy dinh khuén thirc riéng cho tép mo hinh dang van ban (*.ptm), tép do
thi (*.stm), tép so d0 mo phong (*.vec) va tép bang két qua (*.tbl). Tr so d6 moé phong
hoan thién kém theo day du cac thong tin gi trj va biéu thirc, c6 thé xuit mé hinh ra tép
mo hinh dang van ban. Tép mo hinh dang van ban chi chira mé hinh toén, trong khi tép
so d6 mo phong hoan thién chira ca thong tin truc quan cau tric hé (so dd twong tac gitra
cac yéu t6) va mé hinh toan. Tép dd thi chira thong tin toa do dd thi, vi vy MM&S c6
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thé v& cham d6 thi trong tép tao hi€u irng truc quan vé bién dong gia tri cac yéu tb (dé thi
thoi gian) va trong quan bién dong gia tri gitta cac yéu td cua hé (trén db thi pha).

Phién ban méi nhat cia MM&S d3 dugce bd sung tinh nang chuyén d6i ngdn ngit
Viét - Anh. Bt ctr thoi diém nao ngudi dung cling c6 thé nhin chudt 1én nat chuyén doi
ngdn ngit dé chuyén doi ché do tir tiéng Viét sang tiéng Anh va nguoc lai. MM&S chi
chuyén d6i ngén ngit cac giao dién ngudi dung, vi vay cac thong tin cua cac yéu td hé
thong (nhu tén yéu td, tén bién) viét bang tiéng Viét s& van dugc gilt nguyén khi ngudi
dung dd chon chuyén sang moi truong tiéng Anh.

5. Két luan

Tinh ning chuyén d6i ngdén ngit Viét - Anh di dugc bod sung cho phan mém
MMA&S, cho phép chuyén d6i ngdn ngit trong giao dién ngudi dung ¢ bét cir thoi diém
nao. Khi chuyén ddi ngén ngir, chi giao dién ngudi ding dugc thay dbi tén cac yéu td hé
thong va cac bién trong so d6 md phong va trong bang két qua tinh todan mo hinh van gitr
nguyén. Phan mém MM&S 1a mét cong cu chung cho viéc xay dung md hinh va tinh
toan, phan tich moé phong cic hé dong c6 ban chat hoan toan khic nhau. Phan mém
MM&S thé hién ciu tric ctia hé mét cach truc quan thong qua cac biéu tuong cua bon
nhom yéu t6 va cac duong lién két voi miii tén di tir yéu td tac dong dén yéu to bi tac
doéng. Phan mém MM&S c6 kha ning tinh toan mé hinh tir so 6 mo phong hodc tir tép
mo hinh dang van ban. Ngoai ra, phan mém MM&S con hd tro vé do thi thoi gian va do
thi pha ca ¢ ché do vé& binh thuong va ché do vé& cham tao hiéu ung truc quan vé dong
thai cia hé. Phan mém MM&S cho phép luu cic tép mo hinh dang vin ban, tép d6 thi,
tép so d6 mo phong va tép bang két qua tinh toan mo hinh dé c6 thé ma lai va dung sau
nay. Trong tuong lai, tac gia s& bd sung tinh ning chuyén ddi sang ngon ngit khac nita
cho phan mém MM&S.
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