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MO PAU
1. Ly do chpn dé tai

Ngay nay, cacam phim phin mém xuit hién va gir vai tro
quan topng trong nhiu linh wc aia cuc Hng. PAn mém tré nén
can thiét trong mdt s6 linh wic céng nghip nhr ky thuat dién tir
hang khéng, an ti,... Dé co thé sir dung trong nliing linh wrc trén,
phan mém cin phai dat duoc Mot S5 tiéu chudn danh gia ¢ do tin
cay. Kiém thir |a mot trong nhing ky thuat quan tong nhim dam bao
chit luong aia sin phim phan mém. Chi phi cho giaitoan kiém thir
thuong rat I6n trong qui trinh phéat @n phan mém. Cac K thuat gitp
cai thién chit luong aia théét ké prin mém ngay tr giai doan thiét ké
S8 gop phan lam gam chi phi kém thr sau nay.

Phan tich kh nang kiém thir duoc xem |a $u t6 quan tong
trong danh gia cht lugng pHin mém. Mot phan mém véi kha nang
kiém thir cao thi c6 th duogc kiém thir d& dang. Mic dich aia phan
tich ki nang kiém thr 1a do luong phin mém trong cac giaidoan
sém oia quy trinh phét téh phin mém nhim giGp cho céac tht ké
vién ai thién chit luong aia thiét ké phan mém va cac km tha vién
phan pldi nguwdn tai nguyéndt hon trong qua trinh Em ther. Tur d6
dé xuit cac ghi phapdé dam bao kiém thir phan mém t6t hon.

Dé phat trén mot sb he thong pHin mém céng nghip phic
tap, nhu madi trong, throng dugc thiét ké mé ptong trde ngroi ta
st dung cac chong trinh mé phng nhr Simulink, Scade,
Scicos,...Simulink [3] 1a pdn chrong trinh nd rong aia Matlabda
dugc gar dung ©ng rai trong céng nghthdng tin va nganh céng



nghiép cho mé hinh hoa va md gty ke thdng. Voi Simulink, co thé

md phdng cac md hinh téy tinh, cdc mé hinh phi tég tinh, phan
tich cac tiva s trong ma sat,ig can khdng khi, s dirng Vat cing va
nhitng mé pléng khacdé md # hién twong trong tié gi¢i thuc. May
tinh t thanh nét phong thi nglim ao cho mé hinh vaéthéng

phan tich ma chuing ta coétlkhéng thrc hién dugc trong thrc t

hoac gay nguy hm, cac hanh vi i@ mdt hé thdng tr dong,...
Simulink 1a méi tarong thrc hanh éa cac K sr bing cach & dung

n6 dé xay drng md hinh va gi quyét cac vin dé thuc ar... CAc thét

ké trén moi taong SIMULINK yéu du nhigu haat dong kiém thir 1a

quan tong, Vi \Ay viéc danh gia ki nang kiém thr ching t cé
gia t.

Do la ly do ma tdi cbn nghién éu va thrc hign dé tai
“Nghién aku #ing dung céng & SATAN' @ phan tich khi ning
kiém thir phdn mém cho céc thét ké trén méi tueong Simulink’.
dudi sy huéng din cia thiy gido TS. Ngugn Thanh Binh.

Dé tai la ndt phan ona dé tai: “Nghién aru ky thuat phan tich
kha nang kiém thi phin mém va no rong tinh ring céng a
SATAN, thir nghiém trong méi tedng SCICOS va SIMULINK, @p
nha nré¢c — Ngh dinh thr, 2010-2011”

1 SATAN: System’s Automatic Testability Analysis §khéng phan tich
kha nang kiém thir tu dong)



2. Muc tiéu va nhiém vu nghién aru

Muc tiéu dia dé tai 1a nghién ¢u méi trong lap trinh va so
cac md phng trong MATLAB SIMULINK, céong @ SATAN, ly
thuyét vé kiém thir va phan tich kianang kiém thir pran mém.

Qua mdi trong SIMULINK thiét ké cac mé hinh, céac ding
dir liéu, chuyén cac thét ké Simulink sang MACDOTdé lam dx liéu
dau vao cho congueSATAN, nhan két qua dau ra cia SATAN tr d6
c6 nhing nkin dinh \é kha nang kiém thir.

Dé tai tp trung nghién @u cac gai phap phan tich khnang
kiém thir cho céc thét ké trong méi trrong Simulink.

3. Pdi twong va pham vi nghién aiu

- Nghién dru ly thuyét co ban vé kiém thar phan mém.

- Phan tich kh nang kiém tha phan mém.

- Méi truong SIMULINK

- CoOng m SATAN

- Giai phap phan tich khnang kiém thir cac thét ké trong
moi truong SIMULINK.

Dé tai thugc logi hinh nghién azu.

4. Nhitng phwong tién cong ar dé co thé tri én khai

Phan mém MATLAB SIMULINK va SATAN
5. Phrong phép nghién @&u

- Thu thap, phan tich cac taidii va thong tin lién quadén
dé tai.

- Thao luan, lya chon phrong hréng gii quyét van dé.

- Phan tich trt ké cdc mé phng SIMULINK.



- Cong m SATAN

- Kiém tra, thr nghiém vadanh gia €t qua.
6. Y nghia khoa hpc va thwc tién

Pé tai co tié l1am tai léu tham ko cho véc phan tich kh
nang kiém thir phan mém.

Phin nghién éu ly thuyét 8 cung dp mdt cach nhindng
quat \& mdi treong SIMULINK, céng @ SATAN va kh nang kiém
thir cia né cho céc thi ké trong méi taong SIMULINK.
7.Dit tén dé tai

“Nghién ciru &ng dung cong a SATAN dé phan tich kha
nang kiém thi phan mém cho cac thét ké trén méi trwong
Simulink”.

8. B cuc luan van

Noi dung chinh lan van dugc chia lam 4 ctiong:

MO DAU

Gidi thiéu ly do clon dé tai, muc tiéu nghién gu, déi tuong va
pham vi nghién ¢u ding nhr y ngha aia dé tai.

CHUONG 1 - Tong quan ¢ phan tich ki nang kiém thir phan
mem

Gi6i thiéu cac khai rdm vé kiém thr va phan tich ki nang
kiém thir, cAc plrong phap phan tich kmang kiém thir phan mém.

CHUONG 2 — M6i trong SIMULINK.

Gioi thiéu v& méi tredng Simulink va céc thvién hd tro boi
Simulink. Tir 6, béo céoiing trinh bay cacisdung cac kidi trong
céac thr vién dé xay ding céac k thong va thrc hién mé plong.



CHUONG 3 — Plvong phap phan tich khnang kiém thir duya
trén cong @ SATAN.

Trinh bay kén trac ng thé cua céng @ SATAN. Phan tich
kha nang kiém thir dya tréndd thi truyén tin ITC sr dung coéng @
SATAN.

CHUONG 4 - Ghi phap vaing ding phan tich kinnang kiém
thir cac thét ké trong méi teong Simulink

Cau tric dia cac matun quan tsng trong céng . Gidi thiéu
cac ngr phap @a cac ngbn rigIn-Mac va MacDotlugc Sr dung dé
dinh ngha di liéu dau vao va @ liéu xa ly trung gian éa SATAN.

Trinh bay ndt sb vi du thar nghém trén céng ¢ SATAN

Chwong 1
TONG QUAN VE PHAN TiCH
KH A NANG KIEM TH U PHAN MEM

1.1. KIEM TH U PHAN MEM
1.1.1. Khai niém

IEEE: “Kiém thr 1a tién trinh kém tra phin mém haic cac
médun aa phin mém wi cacdieu kién xacdinh, quan séat hic ghi
nhdn két qud, ciing nhe dwa ra danh gia ¥ hé thong haic thanh
phdan do”.

Myers: “Kiém thi phan mém 1a qua trinh kim tra mpt chuong
trinh haic hé thong Wi muc dich tim ra cacdi trong cheong trinh
do’.



1.1.2. Vai trd aia hoat dong kiém thir

1.1.3. Céac kho kkin khi thyc hign kiém thir phan meém.
1.2. PHAN TiCH KH A NANG KI EM TH U PHAN MEM
1.2.1. Khai niém

T6 chac IEEE  khai mim PTKNKT phin mém la xacdinh
mac do pran  mém phu lyp voi cac tiéu chan kiém thr dua ra.
Viéc thuc hién kiém thir nham quyét dinh liéu prin mém haic thanh
phan d6 codap imng dugc cac yéu du dat ra khdng hac phin mém
dugc kiém thir c6 phu lyp voi cac tiéu chan khéng. PTKNKT phn
meém la hait dong do do phic tap dé thoa man muc tiéu kiém tha.

Freedman [19] khai &m KNKT, bing cach da trén kla nang
quan séat (observability) va &hnang diéu khién (controllability).
Phrong phap naydanh gia chong trinh ara trén mén di liéu
vao va mién dr liéu ra.

Voas va Millerdinh nghia PTKNKT phin mém la dr doan kha
nang pkin mém bi sy ¢ (failure) do gp 16i khi kiém thir véi mién
dir liéu vao ngu nhién. Ora vao Kt qua cua hait dong, naroi kiém
ther tim phrong phéap &t nhat dé cai tién chét luong, ting KNKT cia
phan mém. Ciu triic va ng nghia aia ma ngén cung Wi su phan b
mién di liéu vaoda quyét dinh KNKT phan mém.

1.2.2. Céac plwong phap PTKNKT phan mém
1.2.2.1. Plwong phap phan tich kdm thi dua trén thidt ké
a) Phrong phap PTKNKT rah (cza Freedman)

Freedman [19] choiang KNKT la cac tinh cht caa mot

chuong trinh & dangduoc kiém tha. Mot don vi prin mém c6



KNKT cao dén c6 céc tinh cit: Tap di liéu kiém thir c6 kich thrge
nho va & dangduoc tao ra. Tap dir liéu kiém thir khdng dr thira. Két
qua kiém thir d& dang héu duoc. Céc i dé dangdinh Vi duoc.
b) Phrong phadp PTKNKT #a Voas va Miller

Jeffrey Voas[13] KNKT phn mém |a dr doan kt niang pHin
mém bi sy ¢b (failure) do gp 16i khi kiém thir véi mién di liéu vao
ngau nhién. & ¢d co thé ton tai & moi noi trong chrong trinh. Do
d6, 16i co thé xuit hién ¢ nhiing roi c6 kh nang gay ra
cb trong kit ky phrong thic nao.
c) Phrong phap PTKNKT cho gin mém giao tép (aia Kharoui)

M6 hinh quan & la cac m6 hinh cho phép mddacdac ta
phan mém. M6 hinh nay phan tich cééc tinh ¢ia pHin mém mot
cachdoc lap ma khoéng co 41 ky rang biéc nao trén cadac ta cua
chinh plin mém d6. M6 hinh nay c6 thsr dung & cac nirc do triru
tuong khac nhau. Karoui [10]rsdung cacdac ta quan & dé danh gia
KNKT phan mém.
1.2.2.2. KNKT @a trén ma ngén
a) Do do McCabe

Do do McCabe [24] da trén véc danh gia 6 cac chu trinh
doc lap trong ndt do thi ludng didu khién biéu dién mst mé dun. Do
do aila McCabedugc xem la plrong phdpdadnh giado phac tap
duoc gr dung ©ng rai ntit. D6 do McCabeduoc xem la mt trong
nhitng ky thuat danh gid KNKT.
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b)Ky thuit cia Yin va Bieman

K thuat chén va m tra cac xac rim (assertion) khi tic thi
m& ngwn la mdt trong nhing ky thuat cho phépdinh Vi 16i va dam
biao m& ngdn thaa man nling rang bac xacdinh. CAc tac giYin
and Biemandé xuit ap ding ky thuit chén xac ndn va xay ang
cong @ ho trg cho ngdn ng lap trinh C [6].

K¥ thuat nay dugc tng ding trong nhéu dr &n cong nglép,
két qua cho thiy nhiéu 16i dugc phat hén, chit luong ma ngadn tht
hon.

c) Ky thugt PIE

Ky thuat PIE phan tich ba ph déi véi mdi vi tri trong chrong
trinh nkim danh gia ki nang phat sinhdi: gébm phan tich s thuc
thi, phan tich caénh hréng va phan tichwslan truyén. Ky thuat PIE
yéu du phai thuc thi cia ma ngaén. Cac @ liéu dau vaodugc lya
chon ngiu nhién tr mién dir liéu vao. Phan tich PIE la qua trinh phan
tich dong, tuy nhién né khéng phla qua trinh kim thir phan mém
vi khéng df liéu dau ra naatugc kiém tra so i dac t.
1.2.2.3. KNKT céc #théng hwéng déi twong
a) Cong trinh ga Chidamber va Kemerer

Chidamber va Kemerer [21] chéng qué trinh thit ké huong
déi tugng c6 4 Irdéc o ban: xacdinh cac ép, xacdinh ngr nghia
cua cac bp, xacdinh mbi quan k¢ giira cac bp va thét ké cac ham
thuc thi lién quandén cac bp d6. Trong nghiéneu nay, cac tac gi
dé xuét 6 do do caia mé hinhdp.
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CAc tac di da kp luan o so ly thuyét cia cacdo do, xay dng
CAc tiéu chitanh gia cado do. Két qua thuduoc cho thy rat co y nglia
ddi véi cac hat dong phét tén, nhr kiém thir, g r6i va bio tri.

b) Cong trinh ga Payne, Alexander va Hutchinson

Payne [8va cAcdong tac gh dé xuat phuong phap tht ké sir
dung cachop dong phin mém (software contract) trongic t va
chén cac xac rin (assertion) vao ma ngui khi caidat ¢é nang cao
kha ning quan sat (observability ) va &hnang diéu khién
(controllability), ngha la nang cao KNKT.
c¢) Cong trinh ga Jungmayr

Jungmayr[22] xay @ng cacddo do v& KNKT dya trén s phu
thuoc oia cac thanh gim (component) pin mém hudéng ddi tuong.
Phin mém duoc mé & boi do thi phu thugc (dependency graph),
gom tap hop cac thanh pin va sr phu thuye gitia chung.

Jungmayr xaainh cac mc tiéu @a viéc i tién KNKT. Sau
d6, cacdd do KNKT duoc dinh nghia ntam do luong mrc do dat
dugc cac mic tiéudat ra.

Hai muc tiéu @i tién KNKT gom: Muc tiéu 1kém thr mot
cachdoc lap nhit co thé cac thanh pdn. Muc tiéu 2 fan cké chi phi
kiém thir hoi quy.

Tir d6, tac g dddinh ngha mot s6 do do KNKT
d) Céng trinh éa Baudry, Le Traon va Sunyé [4]

Céc tac gi cho ting KNKT la sr dé dang kém tha phan mém.
KNKT duoc danh gia bi ba yu to:
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- Chi phi kiém thir: gdm chi phidé tao bo dir liéu thir dat tiéu
chidat ra va chi phi xadinh sr hop 1é cia két qua kiém tha.

- Kha nangdiéu khién: sy d& dang 4o ra df ligu thir.

- Kha ning quan satsdé dang kém tra s hop 1& cia két
qua kiém tha.

e) Céng trinh ga Kansomkeat, Offutt va Rivepiboon [23]

Céc tac gi da nghién au phrong phap PTKNKT @a lop dra
trén viéc phan tich lang dr liéu (data-flow analysis)dmg ky thuat
phan tichdot bién (mutation analysis).

Chwong 2
MOI TR UONG SIMULINK

2.1. SIMULINK MATLAB
2.2.TINHIEU VA CAC LOAI DU LI EU
2.2.1.Tin higu
2.2.2.Cac lai dir liéu
2.3. CAC THU VIEN SIMULINK
2.3.1.Thr vién Sources
2.3.2.Thr vién Sinks
2.3.3.Thr vién Math
2.3.4.Thr vién Continuous
2.3.4.Thr vién Discrete
2.3.5.Thr vién Signal & Systems
2.4. MO PHONG BANG SIMULINK

Viéc md plong king Simulink @m céac rdc sau:

Bwéc 1: Mo caa © mé prong Similink.
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Bwéc 2: Ré va th cac kidi can xay drng mo hinh cac thr
vién SIMULINK.

Bwéc 3: Nhap théng 8 cho cac khi.

Bwéc 4: Ch thich kBi, chinh sra, trang tri md hinh.

Bwac 5: Khai bao cac théngdscaa md hinh hoa.

Bwéc 6: Chay chuong trinh, quan saték qua, danh gia Kt qua
va higu chinh cho phu bp sau i lan chay.

Chwong 3
PHUONG PHAP PHAN TiCH KH A NANG KIEM THU
SU DUNG CONG CU SATAN

3.1. PHAN TiCH KHA NANG KIEM THU VOI CONG CU
SATAN
3.1.1.Pé thij truy én tin

M6 hinh KNKT & ndt d6 thi c6 hréng, duoc goi 1a do thi
truyen tin. B thi truyén tin dugc dinh ngha boi tap hop cac nat,ap
hop cac chugn tiép va ip hop cac cung. Nt bacdgn cacdau vao,
dau ra va cac méaun.

Db thi truyén tin ITG duoc dinh nghia mbt cach hinh thc nhr
sau:

Pinh nghia 1.G = (Z, T, U) lant dé thi, Z=SOM O P la
tap hop cac nut, Z khaddng, S &p cacdau vao, P 4p cacdau ra va
M la tap cac médun; T 1& fip hiru han khdng dng cac chuén tiép; U
la tip hitu han khéng éng cac cung.

Dit: e (X)1a tap hop cac nadang sau nut x
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s (X) la ép hop cac nading trude ndt x
Mo (X) 1a tp hop cac nut k nat x
Ta @i G lamét dé thi truyén tin co s néu va ch néu:

G la ndt do thi lién théng; (1.1)
otoT Fe() 20, Mg() 20; (1.2)
OsOS Mc(s) #0; (1.3)
OpOP Fd(p) #0; (1.4)
OmOM re(m) #0, Fg(m) 20; (1.5)
otaT r.®)0z; (1.6)
O0zOZ Ms(xUOT; a.7)
otaT re®nle®=0; (18
OsOS pOP: s= p (1.9)

Ta @i Sla tip cacdau vao @a ITG; P la tip hop cacdau ra
cia ITG; M la p hop cac maiun aia ITG.

Piéu kién (1.8) khdng cho phéprddn tai chu trinh gira ot
md dun va ndt chuyén tiép.

Diéu kién (1.9) o dam tn tai mot duong di tir mot dau vao
dén mot dau ra.

Chung ta gi mot do thi truyén tin ITG la s hop cacdd thi
truyén tin o so.

Mot hé thong 6 tié dugc md hinh hoéadi nhiéu db thj truyén
tin. Cac chugn tiép mé # kiéu truyén tin gita cac nat. Trondo thi
truyén tin.
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Trong béu dién d6 hoa aia ITG, cacdiu vao vadau radugc
biéu dién boi hinh ban ngu§t, cac médun ki hinh tron, cac chudn
tiép boi hinh gach ngang va cac cungithinh niii tén.

3.1.2. Ludng

Mot ludng truyén tin tr mot haac mot vai dau vao,di qua not
sb mddun va cac chudn tiép, cubi clingdi téi mot dau ra. Mdi ludng
c6 thé duoc xem la ndt chirc ning @ s& dungdé tinh toan mt dau
ra aia k¢ thong.

3.1.3. Chén lwgc kiém thir

Mot chién luoc kiém thr 1a mot ké hoach kiém thi, xacdinh
cac chirc naing aia ke thong hay céc léng aia ITG dén dugc kich
hoat.

C6 hai lai chién luoc kiém thi:

Cac chién lwoc két hgp (combinative strategies): nguyén
tic phan tich @t chubi cac ca kém thir dé dinh \i 13i. C6 hai chén
luoc két hop sau:

0 Chién lwgc All-path: trong chén lugc nay, ft ca cac
ludng aia ITG duoc kich hat.

0 Chién lwec Multiple Clue: tap hop cac ldng duoc kich
hoat 1& ip hop nh nhat cac lwng bao ph tt ca cAc mddun aia
ITG vadam bao xacdinh chinh xac ndt cac bi, nhu minh ha trong
hinh 3.4 va 3.5.
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B L
A% Kiém tha T1

7

)’ Kiém thir T2
Hﬂﬂ Hinh 3.4.

Minh hpa chién lwoc Multiple Clue

Thanh cbn Thét bai
A va Bdang A hoic B 1bi
A 4 A 4

]

Thanh ZV \:hét bai Thanh con

Thét bai

Hg théng ddng C 15i A5

Hinh 3.5. Phan tichdt qua kiém the khi 4p ding chién luoc
Multiple Clue
- Cé&c chién lwgc ting dan (incremental strategies): cac
chién lugc nay tim cach bao phdan din tit ca cac médun dia do
thi, nhe minh ha trong hini3.6. Khi tim thiy mot 15i, phai saa 1bi
truéc khi thrc hién ca kém thir tiép theo. Cac léng céin kich hat
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duoc sip xép boi cac bp theo ndt s tiéu chi. CO th phan bt cac
chién lugc tang din theo tiéu chi Kim tha:

0 Chién lwgc Start-Small: giam i thiéu chi phi clan doan
18i. Ludng dau tién dugc thuc thi chra mbt S5 it nhit cac médun.
Chon ludng dugc thi tiép theo sao cho phduoc $ toi thiéu cac mé
dun chradugc kich hat. Tiép tuc nhr vay chodén khi tit ca cac mo
dun duoc kich hat.

0 Chién lwoc Big-Start: bao pli mot cach nhanh rith cac
mo dun aia ITG. Lubng dau tiénduoc thc thi chra mdt b 16n nhit
cac médun. Chyn ludng duogc thi tiép theo sao cho phduoc $ 1on
nhat cac médun chra duoc kich hat. Tiép tuc nhr vay chodén khi
tat ca cac maédun dugc kich hat.

Hinh 3.6. Chén leoc Start-Small
3.1.4.P9 do KNKT
Do do KNKT duoc xay drng dra trén ly thugt thong tin.
3.1.4.1. Ly thuyt théng tin
< Do bat dinh
¢ Luong théng tin (information quantity / entropy)
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3.1.4.2. Ming truyen tin

Dé mo hinh héa s truyén théng tin, mng truyén tin (ITN)
dugc ar dung. ITN la ndt ITG c6 tong $ la cac ki nang théng tin
cia Cac cung va cac nadin.

Pinh nghia 4. Goi G=(X,U) la mt db thi c6 hréng con dinh.
Gia sir ton tai trong X haidinh dic bigt x; vax,, sao chal ¢ (x,) # O
(x, dugc goi la dinh vao) varg(x,) # 0 (%, duoc goi la dinh ra).
Ma&i cung(x, X) [7U duoc gang; 1a kha nang thong tin éa cungdo.
Mot db thi nhu thé duoc goi 1a mang truyén tin, duoc dinh ngha koi
bo baT = (X, U, C)trongdo U = {Cj;, (%, %) L7U}.
3.1.4.3.Dy do KNKT

KNKT cua g thong phu thuoe vao KNKT dia cac méatun aia
hé thbng. PTKNKT aia k¢ thong dra vao PTKNKT @a cac maiun
cia nd. KNKT a@ia mit md dun dugc dinh ngha dra trén ki ning
diéu khién va kh nang quan sat.

Kha nang diéu khién cia mbt mé dun trong & théng duoc
dinh ngha nhr 1a kha ning mang cadau ra @ia k¢ théng dén cac
dau ra @ia modun.

Kha nang quan sati@ mdt md dun trong & thdng duoc dinh
ngha 1a kh ning dua cacdau ra cia mddun dén cacdau ra @a hg
thong.

KNKT cua mjt mé dun duoc dinh ngha hoi cap gia ti: kha
nang diéu khién va kh nang quan sat. Hinhév3.7 minh la d6 do
KNKT cua mjt mddun trong k& thong.
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Kha nang diéu khién M6-dun Kha nang quan sét

Hinh 3.7. Kla ning diéu khién va khi ndng quan sat méaun
3.2. CONG QU SATAN
3.2.1. Kién trac téng thé SATAN
Kién trac Hng thé cia céng @ SATAN dugc trinh bay trong
hinh \& 1.

Controller
8 Z
=| Module :: Module Module
c
= n
simulinkzma |\ g| InMac | T || satan | | out
= = Mac
& &
L i

Librarv SATAN

Hinh 3.8. Kén tric ©ng thé cong @ SATAN
Bo diéu khién (controller): dungté kich hat cong @ SATAN.
M6 dun Simulink2mac: dungé chuyén cac thét ké trong moi
truong SIMULINK
M6 dun In-Mac: xr ly cacdau vao @a SATAN. Bic twong hia
In-Mac kiém tra cl phapi@ cacdau vao.
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M6 dun 16i SATAN: xir ly chinh cac béc PTKNKT vado do
KNKT.

M6 dun Out-Mac: % ly dau ra @ia SATAN.

Thu vién SATAN.
3.2.2. Médun In-Mac
3.2.3. Médun 16i SATAN

Chwon/g 4
Gl Al PHAP VA UNG DUNG
PHAN TICH KH A NANG KIEM THU CAC THIET KE
TRONG MOI TR UONG SIMULINK
4.1.GIAl PHAP TONG THE
Vai trd aia b chuyén ddi dinh cang trong tén trinh PTKNKT

duoc mo & nhu hinh 4.1:
Cajc thanh
- ) .| phan mang
Mo ta Bo chuyen doi sang i
SIMULINK dinh dang R -
Y, q Kiéu |
SATAN
Caclibng [
Chién lugc
kiém thir
Cacdodo |¢
kiém tha

Hinh 4.1- Vai trd wa bg chuyn doi
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Cac md hinklugc xay drng trong mdi twrong SIMULINK. Sau
dé, chungduoc dugce b chuyén dbi dich thanh hai pin:

Cac thanh pin mang: la cac thanh @in ciu thanh nénid thi
ITGvalITN

Kiéu SATAN: CAc kéu dir liéu trong SIMULINK duoc chuyén
thanh cac Ku twong tng dugc dinh ngha ki cong nglé SATAN
4.2.GIAI PHAP CHI TI ET
4.2.1.B chuyén doi

Sauday, la ghi phap chi tét cho b chuyén doi:

Algorithm Simulink2mac(Simulink system)
Begin
Tim tat ca thanh pln con @a mé hinh
Dich ching sandinh cang MACDOT
Tim tit ca cac @anh aia mé hinh
Dich chung sandginh catng MACDOT
L4y tat ca cac ¢ théng con da mé hinh
Dich cac B théng con sangtinh cang MACDOT king ca¢
loi goi hamdé qui
End

Pé c6 tré doc dir liéu cra cac thanh gim con, cac anh va céc
hé théng con, & dung cac APIsduoc cung dp bsi méi truong
SIMULINK.
4.2.2.Cac ham chinhitwgc sir dung trong b chuyén doi
4.2.3.Cac APlsdwgc sir dung trong bg chuyén déi
4.2.4.Thr vién InMac cho SIMULINK
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4.2.4.1.Mbi twong quan gira mdi trrong SIMULINK va SATAN
4.2.4.2.Tr0 ddu vao SATAN & m6 hinh SIMULINK
4.2.4.3Péi tén trong cong ngld SATAN
4.2.4.4 Mbdun SIMULINK twong #ng trong SATAN
4.2.4.5.Tham 8 diu vao, dau ra cia md dun SIMULINK tweng
ung wi mbé dun SATAN
4.2.4.6.Hing 9 SIMULINK twong i#tng hing s SATAN
4.2.4.7 Dgt tén cho m&dun trong SATAN
4.2.5.Tao kiéu SATAN
4.2.5.1.Tén kiu SATAN
4.3.5.2.Danh saclddu vao
4.2.5.3.Danh séaclddu ra
4.2.5.4.M6 hinh chung
4.3. KET QUA THU NGHIEM

Giai phapda PTKNKT trén ndt sO md hinh SIMULINK @ia
phong thi nglim DATIC, Truong Bai hoc Bach khoapai hoc ba
Ning va phong thi nghin LCIS, Viéen Pai hoc Bach Khoa
Grenoble, @ng hoa Phap cundip va thuduoc mot s két qua
4.3.1. H théng RG

Hé théng RGduoc thiét ké trong méi teong Simulinkdé minh
hoa Kt qua nghién ¢u. He théng RG nlim diéu khién quy dao bay
cia may bay.
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Hinh 4.2. i thong RG.

Do thi truyén tin aia ke thdng RGdugc xay drng nhr trong Hinh 4.3

Hinh 4.3.9¢6 thi truyén tin cia hé thong RG.

Db thi truyén tin aia kg théng RG ¢6 Bn ludng. Mdi ludng
dugc mo & béi cac mddun va cadlau ra:

F1 = {model, abs, comp, sign, sw.then | 01},
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F2 = {model, abs, comp, sw.else | 01},
F3 = {model, abs, comp, swl.then | 02},
F4 = {model, abs, comp, product, swl.else | 02}.

Khi tit ca cac Ing aia db thi truyén tin duoc xacdinh, bt
chién lugc kiém thir dugc ar dung dé xacdinh cac mc tiéu kém tha
cia phin mém.

Khi ap ding chén luoc Start-Small, 4t ca cac lwng déu duoc
s dung. Saudd, tinh toan cado do KNKT, ching ta thutuoc két
qua trinh bay trong Bng 4.7.

Bang 4.7. Kt qui phan tich i thong RG

M6-dun KNDK KNQS
Model 1.0 0.064
Sign 0.533 0.082
swl 0.999 1.0
Sw 0.999 1.0
Product 1.0 0.082
Comp 0.533 1.0
Abs 0.533 0.064

Tu két qua nay, ching ta c6 énhan thay hai médun swva
swlcdé dong thdi kha niang didu khién va kh nang quan satét cao,
nhu thé hai mdédun nay &t d& dangduoc kiém tha. Hai médun
modelva productcoé khi nang diéu khién rat cao, nling c6 kh nang
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quan satit thap, hai mddun nay it dé dangdiéu khién, nhung lai
kho6 quan séat khi km thir. Hai médun signvaabscé khi nang diéu
khién trung binh va kihnang quan séatat thap, nhr thé kiém th hai
md-dun nay c6 th gip nhiéu kho khin.

4.3.2.H théng B23_NAVIGATION_PROPAGATION
4.3.3.H théng re_gy 2sw_anno
4.3.4.H théng S_TEST_QUATERNION_SIGN

KET LUAN VA HUONG PHAT TRIEN
1.Két luan

Két qud dat dwoc

P& tim héu V& qué trinh PTKNKT pAn mém. Ném duoc mot
sb phuong phap PTKNKT pin mém.

Tich hyp tién trinh PTKNKT cac mé hinh &g dr liéu vao
mdi truong phat tén MATLAB Simulink. Viéc tich lyp nay cho
phép KNKTduoc xem xét ém trong giaidoan thiét ké.

Két qua PTKNKT ciing c6 tié giip cho kém thi vién p ké
hoach, lra cton ky thuat va phan b chi phi cho kém thir hop Iy hon,
ngha |1 cha tong ton cac thanh pin khé kém thi. KNKT con
dugc xem la tiéu chdanh gia cht luong tr d6 gidp cho ngoi ding
danh giado tin cay caa pHin mém.

P& ang dung cong @ SATAN vao viéc PTKNKT cho nat sb
mé hinh @ thé duoc thiét ké trén méi twong SIMULINK
MATLAB.
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Luan van cé tié lam tai léu tham klo cho cacd chic ca
nhan hat dong trong Inh wrc kiém thir, gop nét phan nhd cho visc
hoan thén dé tai: “Nghién aru ky thuat PTKNKT phan mém va no
rong tinh ring céng @ SATAN, thi nghiém trong méi trong
SCICOS va SIMULINK, Gp nha méc — Nghi dinh thr, 2010-2011”

Han ché

Phan ly thuyét con mang tinh nghiéna tbng quan, rai nhin
manh vao nghién wu phrong phap PTKNKT da trén cong ¢
SATAN.

Cong a1 SATAN la coéng @ duy nhit cé tlé PTKNKT phén
mém chra cé ndt cbng @ nao khacutong duong nén wc so sanh
nhitng két qua danh gia éa cong @ SATAN gap nhiéu khé kHin.

Két qua thir nghiém chi méi dirng lai nghién &u mbt s6 mo
hinh bai toan &a phong thi ngém DATIC, Truong bai hoc Bach
khoa, Pai hoc Ba Nang va phong thi ngaim LCIS, Vién Pai hoc
Bach Khoa Grenoble,dg hoa Phap.

2. Hwéng phat trién

Tiép tuc nghién ¢u KNKT caa cac mé hinh kng diéu khién,
nhu cac m6 hinh Stateflow trong moirtmg Simulink.

Nghién aiu két hop nhigu phrong phap phn tich KNKT tir d6
dé xuat phuong an thét ké phin mém tSi wu, giam thiéu cac chi phi
va n thit khdng @n thiét.



