Phan IV
Thiét ké va Lap trinh
Design and Programming

Chwong 6:

Phwong phap thiét ké hé thong
6.1. Thiét ké hé thong la gi?
6.2. Phwong phap thiét ké hé thong
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6.1. Thiét ké hé thong 1a gi?

» La thiét ké cau hinh phan ctrng va cau
tric phan mém (gom ca chirc ning va dir
liéu) dé c6 dwoe hé thong théa mén cac
yéu cau dé ra

* C6 thé xem nhu Thiét ké cau tric
(WHAT), chir khong phai 14 Thiét ké
Logic (HOW)
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Quy trinh thiét ké hé thong

Phan chia mo6 hinh phan tich ra cac hé con

Tim ra su tg’(rng tranh (concurrency)
trong hé thong

Phén bo cac hé con cho cac b xir 1y hoic
cac nhiém vu (tasks)

Phat trién thiét ké giao dién

Chon chién lwgec cai dit quan tri dir liéu
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Quy trinh thiét ké hé thong (tiép)

Tim ra nguon tai nguyén chung va co ché
diéu khién truy nhap chung

Thiét ke co che diéu khién thich hop cho
hé thong, ké ca quan ly nhiém vu

Xem xet cac diéu kién bién dwoc xir 1y
nhw thé nao

Xet duyét va xem xét cac thoa hi¢p
(trade-offs)
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Cac diém luu y khi thiét ké hé thong

(1) Co thé trich dwoc ludng dir liéu tir hé
thong: do l1a phan ngi dung dac ta yéu
cau va giao dién

(2) Xem xét t01 wu tai nguyén klen truc lén
he thong roi quyet dinh kién tric

(3) Theo qua trinh bién d6i dir lieu, hay
xem nhu’ng chirc ning dworc Kién tric
nhw thé nao
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Ciac diém luu y (tiép)

(4) T kién tric cac chire nang theo (3), hay
xem xeét va chinh lai, tir do chuyen sang
kién tric chwong trinh va thiét ké chi tiét

(5) Quyet dinh cac don vi chwang trinh theo
cac chirc nang cua h¢ phan mém co dua
theo luong diwr liéu va phan chia ra cac
thanh phan

(6) Khi cau tric chwong trinh 16m qua, phai
phan chia nho hon thanh cac modun
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Ciac diém luu y (tiép)

(7) Xem xét dir li€u vao-ra va cac tép dung
chung cua chwong trinh. Truy cap tép
toi wu

(8) Hay nghi xem dé c6 dwgc nhirng thiét ké
treén thi nén dung phwong phap luan va
nhirng ky thuat gi ?
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Thiét ké hé thong

o Thiét ké hé thong
— Thiét ké hé thong phan cing [(1), (2)]
— Thiét ké hé thong phan mém [(3)-(7)]
o Thiét ké hé thong phan mém
— Thiét ké tép (file design) [(7)]
— Thiét ké chirc niing hé thong [(3)-(6)]
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6.2 Phwong phap thiét ké hé thong

 Phwong phap thiét ké cau tric hoa
(Structured Design) cua Constantine

* Ngoai ra con cac phwong phap khac, nhw
Phwong phap thiét ké tong hop
(Composite Design) cua Myers
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Thiet ke cau truc hoa

» Bit nguon tir modularity, top-down
design, structured programming

* Con xem nhw Phwong phap thiét ké huéng
luong dir liéu (Data flow-oriented design)

e Quy trinh 6 budc: (1) tao kiéu ludng thong tin;
(2) chi ra bién cua lu(‘A)ng, (3) anh xa DFD sang
cau truc chwong trinh; (4) xac dlnh phan cap
dleu khién; (5) tinh loc cau tric; (6) chon mé ta
kién truc
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Thiet ke cau truc hoa

(1) Médun va tham so
(2) Lwu d6 bong bong va cau tric phan cap
Luwu d6 bong béng (Bubble chart)
Cau tric phan cap (Hierarchical structured chart)

(3) Phwong phap phan chia STS
(Source/Transform/Sink) va TR (Transaction)

(4) Phan tich cau tric héa

(5) Chuan phan chia médun
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(1) Modun

Diy cac 1énh nham thwe hién chirc ning
(function) nao do

C6 thé dwoc bién dich doc lap

Médun di dwoc dich cé thé dwoec médun
khac goi toi

Giao dién giira cac modun thong qua cac
bién tham so (arguments)
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(2a) Luu d6 bong bong (Bubble chart)

» Biéu thi luong xir 1y dir liéu
Ky phap

Tén dir licu Tén Tén dir licu
A chirc ning

(Dtr l1€u vao) (Bong bong) (Dt 11€u ra)
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(2b) Cau tric phan cap
(Hierarchical structured chart)

« La phan cap biéu thi quan hé phu thudc giira cac
modun va giao dién (interface) giira ching
 Cac quy uoc:
— Kh‘(“)ng lién quan dén trinh tw goi cac médun, nhung
ngam dinh la tir trai qua phai
— Moi médun xuat hién trong cau tric 1 1an, cé thé dwoc
goi nhieu lan

— Quan hé trén duwdi: khong can néu so l1an goi
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Hierarchical structured chart

* Cac quy woc (tiép)'
— Tén médun biéu thi chirc ning (“lam gi”), dat tén

sao cho cac médun ¢ phia dwéi tong hO’p lai s& biéu
thi du chirc nang cia modun twong wng phia trén

— Bién so (arguments) biéu thi giao dién gura cac
modun, bién s0 ¢ cac modun g01/b1g01 c6 thé khac
nhau

— Miii tén v6i dudi tron triing biéu thi dir liéu, dudi
tron den (hong) biéu thi flag

— Chiéu ciia miii tén 13 hwéng truyén tham so6
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Hierarchical structured chart

Module B

o Ludng di liéu Module E

=—— Luong flag
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(3) Phuwong phap phan chia STS, TR

» Thiét ké cau tric:
— Phwong phap phan chia STS

(Source/Transform/Sink:
Nguon/Biéndoi/Hapthu)

— Phwong phap phan chia TR (Transaction)

 Minh hoa phan chia chirc nang theo bong
bong cua DFD (bieu do luong dir liéu)
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(3a) Phwong phap phan chia STS

1) Chia doi twong “bai toan” thanh cac
chirc nang thanh phan

Bai toan
Problem
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Quyét dinh luong dir liéu chinh

2) Tim ra luong dir liéu chinh di qua cac chirc
nang: tr dau vao (Input) t¢i dau ra (Output)

INPUT

OUTPUT
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Quyét dinh bong béng va dir liéu

3) Theo luong dir liéu chinh: thay tirng
chirc nang boi bong bong va lam ro dir
li€u gitra cac bong bong

Data1 @Dataz e Data3 @Datm @ Data5 eDat%
INPUT OUTPUT
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Tir so' do bong bong sang
so’ do phan cap

4) Xac dinh vi tri triru twong hoa toi da dau
vao va dau ra

Data1 oDataZ e Data3 eDatM @ Data5 eDat%
INPUT OUTPUT
Troru tucrng hoa Troru tucrng hoa
t6i da dau vao toi da dau ra

N\ /
~ — AN J

' Y
Source Module Transform Module Sink Module
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5) Chuyén sang so' do phan cap

Data1 oDataQ e Datal eDatad @ Datas @Dataﬁ
INPUT | | OUTPUT
Truu tuong hoa Truu tuong hoa
_ t6i da dQu vao t6i da dau ra Y
Y g N
Source Module Transform Module Sink Module

Control
Module )
Source Transform
Module 1 Module 2 3
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6) Xac dinh cac tham so giira cac modun
dua theo quan hé phu thuoc

Module 0
)

B =
o A wowiez S wowies |
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7) Vaoi tirng modun (Source, Transform, Sink) lai
ap dung cach phan chia STS lap lai cac budc tr
1) dén 6). Poi khi cé truong hop khong chia
thanh 3 mo dun nho ma thanh 2 hoac 1

8) Tiép tuc chia dén mirc cau tric logic khi
modun twong @ng voi thuit toan da biét thi

dirng. Tong hop lai ta dwgc cau tric phan cap:
moi nut la 1 modun v@i s60 nhanh phia dwéi
khong nhiéu hon 3
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(3b) Phwong phap phan chia TR

» Khi khong ton tai luong dir liéu chinh, ma dir
li€u vao co dac thu khac nhau nhw nhirng
nguon khac nhau xem nhw cic Giao dich khac
nhau

Moi giao dich irng véi 1 médun xir Iy no6

Phan chia mddun cé thé: theo kinh nghiém;
theo tinh doc 1ap modun; theo so budc toi da
trong 1 modun (vi du < 50) va theo chuan
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(4) Phan tich cau tric hoa

» Xic dinh luong dir liéu
» Luong tuyén tinh thi theo phéan chia STS
» Luong phan nhanh thi theo phéan chia TR
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(5) Chuan phan chia modun

» Tinh dgc 1ap: Po két hop (coupling) va

P§ bén virng (strength)
e 5 tiéu chuan ciia Myers

— Decomposability

— Composability

— Understandability

— Continuity

— Protection

HUT, Falt. of IT © Dept. of SE, 2001
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Dac trung cua thiét ké cau truc hoa

Dé thich &rng v6i mé hinh vong doi thac
nuwoc do tinh than thién cao

Thi’é't k,é' theo tién trinh, khong hop véi
thiét ke xur ly theo 10 (batch system)
Dung phan chia - két hop dé giai quyét
tinh phwre tap cua h¢ thong

Topdown trong phan chia modun

Ky thuat lap trinh hi¢éu qua

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.28




Chwong 7:
Ky thuat thiét ké chwong trinh

7.1 Thiét ké chwong trinh 1a gi ?
7.2 Phwong phap thiét ké chwong trinh
7.3 Cong cu thiét ke
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7.1 Thiét ké chwong trinh 1a gi ?

» La thiét ké chi tiét cau tric bén trong ciia
phan mém: thiét ké tinh ning tirng
modun va giao dién twong wng

» Cau tric ngoai ciia phan mém: thiét ké
hé thong

* Trinh ty xw ly bén trong: Thuat toan
(giai thuat, Algorithm); Logic
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7.2 Phwong phap thiét ké chwong trinh

Khong co trang thai mo (fuzzy), dé’ dam
bao thiét ké cau truc trong dung dan
Ngon ngir 1ap trinh phu hop

Trién khai dl’lng din diic ta chirc ning
cac modun va chwong trinh nho phwong
phap luan thiét ké chi tiét

Dung quy trinh thiét ké dé chuan héa
tung buoc
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KV thuét thiét ké chwong trinh

o K§ thuat thiét ké mo hinh hé phan mém
— H}ré’pg tién tr‘{nh (plzocess) : K§ thuat thiét
ké cau truc dieu khién
— lefi’ng’cé‘i,u truac dir liéu (data): Ky thuat
thiét ke cau truc dir licu
— lefi’ng’sgr vat / déi twong (object): Ky thuat
thiét ke hwong doi twong
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7.2.1 Lap trinh cau tric héa

. Khéi niém co ban: tl‘lz"in tw, nhanh (chon), l1ap;
cau truc maé rong, tien xur ly, hau xur ly
o Nhitng diém loi khi thiét ké thuat toan
— Tinh doc 1ap cua modun: chi quan tam vao-
ra
— Lam cho chwong trinh dé hi¢u
— Dé theo ddi chwong trinh thue hién
— H,é phitc tap sé dé hiéu nho tiép cin phan
cap

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.33




Loai bo GOTO

GOTO dung dé 1am gi?
— Cho phép thue hién cac buée nhiay dén mot nhin
nhat dinh

Tai sao can loai b6 GOTO ?

— Pha vé tinh cau truc cua lap trinh cau truc hoa
Phuong phap loai bo GOTO

C6 thé loai b6 GOTO trong moi truong hop?
Thé nao 13 “ky ning lap trinh cau tric”
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Luu v Kkhi thiét ké chwong trinh

* Phu thugc vao ky nang va kinh nghi¢m cua
ngu’m thiét ké

o Can chuin héa tai liu dic ta thiét ké chi
tict

» Khi thiét ké cau tric diéu khién cua giai
thuat, vi theo cac quy woc cau tric ‘hoa nén

doi khi tinh sang tao cua nguoi t thiét ké bi
han che, bo buoc theo khuon mau di co
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7.2.2 Lwu do cau tric héa

Tac dung cua luu do (flow chart)
Quy pham (discipline)

Truu twong hoa thu tuc

Luwu d6 ciu tric héa

— Cau tric diéu khién co ban

— Chi tiét héa tirng buérc giai thuat

— Thé hién dwoc trinh tw diéu khién thwce hién

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.36




Luu d0 Nassi-Shneiderman

(NS chart by IBM)

a- N0i (concatination) b- Chon (selection)

X ly 2 Xeely1 | Xivly 2

c- Pa nhanh (CASE) d- Lap (repetition)

Pléeu kién
DO WHILE (Pkién) X0p ly
Xwly 1 Xt X ly
Xwly 2lys3 REPEAT UNTIL (Pkién)
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Lwu do Phan tich bai toan
(PAD chart by Hitachi)

a- N0i (concatination) b- Chon (selection)

Tru
chinh Diéu kién

c- Pa nhanh (CASE) d- Lap (repetition)

TT1 XU’ |y
TT2 Xu: Iy

mm X ly mm X ly
TT3 Xu: Iy

Xu= Iy
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7.2.3 Vé Phwong phap Giac-son
(Jackson’s method)

* JSP: Jackson Structured Programming
e Cac ky phap:
— Co so (elementary)

— Tuan tu (sequence)

— Lap
— Ré nhanh
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Trinh tu thiét ké chung

Thiét ké cau tric dir liéu (Data step)
Thiét ké cau tric chwong trinh (Program
step)

Thiét ké thi tuc (Operation step)

Thiét ké dic ta chwong trinh (Text step)
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7.2.4 Vé Phuong phap Wa-ny
(Warnier’s method)

e Khai niém chung
* Trinh tu thiét ké
— Thiét ké dir liéu ra

— Thiét ké dir liéu vao

— Thiét ké cau tric chwong trinh
— Thiét ké lwu do

— Thiét ké 1énh thi tuc

— Thiét ké diic ta chi tiét

HUT, Falt. of IT © Dept. of SE, 2001 SE-IV.41




Chwong 3:
Ky thuat lap trinh

8.1 Lich sir phat trién ciia ngén ngir 1ap
trinh
8.2 Cau tric chwong trinh
- Cau truc dir liéu dé hiéu
- Cau truc thuat toan dé hiéu
8.3 Cac cong cu lap trinh

HUT, Falt. of IT © Dept. of SE, 2001 SE-I1V.42




. > A ~ IA 1
8.1 Lich sw ngon ngir 1ap trinh
o Céac ngon ngir thé hé thir nhat:
— Ngon ngir 1ap trinh ma may (machine code)
— Ngon ngir 1ap trinh assembly
o Cac ngdn ngir thé thé thir hai:
— FOTRAN, COBOL, ALGOL, BASIC
— Phat trién 1950-1970
e Cac ngdn ngir thé hé thir ba
— Ngon ngir 1ap trinh cip cao van ning (cau tric)
— Lap trinh hwéng doi twong
— Lap trinh hwéng suy dién — logic
e Cac ngon ngir thé hé thi tw
— Truy van

— Cac ngon ngir ho trg quyét dinh
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8.2 Cau truc dir liéu dé hiéu

* Nén xac dinh tat ca cac cau truc dir liéu
va cac thao tac can thwe hién trén tung
cau truc dir lieu

 Viéc biéu dieén/khai bao cac cau truc dir
li€u chi nén thwe hién ¢ nhirng mo dun s
dung truc tiep dir liéu

* Nén thiét 1ap va swr dung twr dién dir lieu
khi thiet dir liéu
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Cau tric thuat toan dé hiéu

* Algorithm

o Structured coding va 9 diém lwu ¥:

— Tuan theo quy cach 1ap trinh
— Mot dau vao, mt dau ra
— Tranh GOTO, tru khi phai ra khoi 1ap va dung
— Dung comments hop ly
Dung tén bién c6 nghia, goi nhé
Cau tric 10ng rd rang
Tranh dung CASE / switch nhiéu hoic 16ng nhau
M3 nguon 1 chwong trinh / mddun nén viét trén 1 trang
Tranh viét nhiéu 1énh trén 1 dong
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IF THEN / IF THEN ELSE
PASCAL #ﬁ

if diéu kién then
begin Ngén ngir C

cong viee 1 if (diéu kién)

IA

end; l

else { cong viéc 1}
begin

cong viec 2

end {cdng viéc 2}

else

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.46




CASE / switch

PASCAL
CASE <biéu thirc>
OF
otril: <vi€c 1>;
otri2: <vi€c 2>;

otriN: <viéc N>;
ELSE

<viéc N+1>;
END;

HUT, Falt. of IT

Ngon ngr C
switch (<bthwre>)
{
case <gtril>: <viécl>;[break;]
case <gtri2>: <viéc2>; [break;]
case <gtriN>: <viécN>;
[break;]
[default : <viécN+1>; [break;] ]
}

© Dept. of SE, 2001 SE-IV.47




FOR TO /DOWNTO

Bién diéu khién > Gia tri cuoi

Thyc hién <Cong viéc>

Bién di€éu khién = gia tri tiép theo cua bién diéu khién)

<
<
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PASCAL
FOR biéndkhién := GTdau TO GTCudi DO

begin

<viéc>
end;
Ngobn ngir C

for ( [biéuthtrc1] ; [biéuthircDK]; [biéuthirc2] )
{ <viéc>; }

Pac biét: co cac 1énh thoat break; continue;
exit

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.49




DO WHILE

Biéu thirc Logic

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.50




PASCAL
While BiéuthircBoolean DO
begin
<Cong vigc>
end;

Ngobn ngir C
while (<bieuthircbK>)
{ <CoOng viec>; }

Kiém tra diéu Kkién trwdc khi thwe hién
Loi thwong gip: Lip vo han

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.51




REPEAT UNTIL

Biéu thirc Logic

Kthuc

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.52




PASCAL
Repeat
<Cong vigc>
until Biéu_thtrc_Boolean:

Ngon ngtr C
do |{
<Cong viec>;
} while (<biéuthucPK>);

* Co su khac nhau gitra hai ngon ngix?

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.53




Chu thich trong chwong trinh

» Tai sao can d:it cac chu thich trong chwong
trinh ?

* Vi tri dat cac chu thich trong chwong trinh
— Thanh phan/ Module
— Lép
— Ham/thu tuc
— Cac vi tri dac biét khac

« Mot so6 quy dinh khi dat chi thich:

— Ngin gon
— Goinho

HUT, Falt. of IT © Dept. of SE, 2001 SE-1V.54
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