Chuwong 6. LAP TRINH

6.1. Ngon ngir' lap trinh
6.2. XU ly ngon ngir

6.3. Thiét ké chudng trinh
6.4. Kiém tra va ga roi

6.5. Lap tai liéu
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6.1. Ngonngir lap trinh

e NgON ngr may:
— L& tap hop gdbm nhitu Iénh may
e Lénh may
— La mot chwi cac bitOva 1
— Chi thuc hién mbt so tdc wa don gian nhr cac phép tinh&hoc va
cac hoat dong doc ghi vunc nhé/ thant ghi
— Mot Iénh may bao §m 2 ptin: ma knhvatoan hang
— Chi ¢c6 hai @u tricdiéu khién co ban d@é thuc hién cac Enh: tuan
tu va nhay
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 NgON ndr lap trinh:
— Chuong trinh program): Mot doan ma Enh yéu au
may tinh thrc hién mot cong vic cu thé naodo

— Lap trinh (rogramming; Viét chaong trinh, Bing céach
str dung not ngon ngdi 1ap trinh

— Ngor ngix lap. trinh: M6t hinr thirc ngor ngir gitip con
nguoi biéu dién y twrdng aia minh drdi dang Cmong

trinh, nky @6 may tinh co6 th thuc hién duoc y tedng
nay
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Vi du

1010 0001 0000 0000 0000 0001 0000 0101
0000 0101 0000 0000 1010 0011 0000

(64 ki $ 0, 1)

—Ngobn ndgr may, con ngoi hau nhr khéng tké doc
hiéu dugc (rat khé viet va hau nhr khéng tké doc)

BK ; A ,
’i Khoa KH & KT Méay Tinh, DAl HQC BACH KHOA TP.HCM Nhap mén Dién Toan - Ch wong 6 Slide 4



Ngon ndi 1ap trinh ép thap va ép cao

« NgOn ngt lap trinh mrc thap nhat: ngén nde may.

« NgOn ngr lap trinh ép caa ngdn ndk nhigu kiéu
diéu dit liéu va nhéu ciu trdcdiéu khién hon so
véi nhitng gidugc cung é@p bai ngdn ngr may;
dong thoi cact bieu dién cac pha biéu ciing gan
Vol ngon ngr tu nhién lon
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Mot sb dang ngdn n@ 1ap trinh ép cao

 Pa muc dich: Basic, C (C++, C#), Java, Fortran, Pasca
Lap trinhdé quy
Lap trinh khai bao vaalp trinh thi tuc

— Khai bao: C, Pascal
— Thu tuc: Prolog, Lisp

o Laptrinhlogic
e NgON ndr lap trinh ham
e Lap trinh hrong déi tuong
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Vi du

1010 0001 0000 0000 0000 0001 0000 0101 0000 0101 o000f
0000 1010 0011 0000 0000.....
(64 ki $ 0, 1)
—=Ngon ngr may, con ngoi hau nhr khéng thé doc hiéu duoc (rat
kho viét va hau nhr khong thé doc)

Mov ax, [100]
Add ax, ¢
Mov [100], ax

— Hop ngt, con ngroi o thé doc duoc, nhrng ch bao g“)m cac au
tric tan tu va nhiy caa ngon ng may = kho biéu dién y twong
(kho doc va khé vét)

—a .= a + Ha chra tal dia ch [100])
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Vi du (tt)

a =3 +1;

For 1:=1 to 3 do read(a);

= Ngon ngr Pascalcung cﬁp nhiéu cau trac dx liéu hon,
c6 the biéu dién y tuong %t hon, tuy nhién an trong doi

kho doc so i ngdn ngt tu nhién (& viét va trong doi dé
doc)

Select ID from Table Where ID > 5

= Ngon ndr SQL: rat gan V61 ngon ngdr tu nhien, tuy nhién
khong cung &p nhiéu cau tracdiéu khién (€ doc, kho
viét)
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Co ché thyc hién chrong trinh

e Co ché tuan tu
 Co ché nhay
=> Lap va € nhanh
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Cau tracdiéu khien

e Cau tracdiéu khién: Mot cau trdc ngdn né quy
dinh thir tu thuc hién cac Enh

« NgOn ngr may: Tuin tu va nhay

« NgOn ngt cap cao
— Ré& nhanl
—Lap
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Cau trdc tun tr va nhy

A=1;

Goto Lablel,;

A=A*2;
Labell:

A=A+3

A="7?
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Cau tric & nhanh

* T (X<y){
printf ("X Is smaller");
}
else {
printf ("X is greater")

}
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Cau tric kp

e |=1
while (i< 5) do {
printf(i);
1=1+1;

}
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Cau trac kioi

g
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Ham va clyong trinh con

« Céac plan chrong trinh nfé, cé tén vaco the duoc
goi boi tén o cac plan khac da chrong trinh

e Thuc hign mot cong véc chuyén nldm

« Cho phép chiong trinhduoc thiét ké thanh nhdu
thanh pln nh

« C6 the dinh ngha bén cuc bo riéng
« Ham t& vé két qua khi duoc goi
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Vi du

e Int max(int a, int b) {
If (a<Db)
return a;
else
return b;

}

« void main() {
Int a;
a = max(1,2)

}
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Cac tie hé ngdn ngk 1ap trinh

e Thé hé tha nhat:
— Xuat hién vao thip nién 60
— Tap lénh gin giong nhr tap lénh may (machine code)
— Pai dién tiéu biu: Fortran
e Thé hé thir ha
— Phéat trén cac @u trac dx liéu tir thé hé thir nhat
— Xuat hién cau tric khoi (block structure), cacau tricdiéu khien
(control structures) va caaulg ct phap linh hat hon
— Chuong trinhda c6 tte dugc thict ké (design)
— bai dién tiéu béu: Algol-60
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Céc tie hé ngdn ngk 1ap trinh (tt)

e Thé hé thir ba:
— Xuét hién cackiéu di liéu do naroi sir dung dinh ngha
(user-defined data types)
— Céc ding ciu tracdiéu khién tiép tuc dugc bd sung héu
gua hon
— Ngor ngit doc 1ap hon vai kién triic may tinh
— Pai dién tiéu béu: Pascal
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Céc tie hé ngdn ngk 1ap trinh (tt)

 Thé hé thir tu: (Fourth Generation Languages — 4GL)
— Dé sir dung hon, dic biét danh cho nting ngroi khéng phii 1a chuyén
gia
— Cho phépiua ra nhirng giagi phap nhantdé xu Iy dit liéu
— Xuc tich bon
— Gan vai ngdbn ngi tu nhién
— Gan giii V&i nguoi St dung
— Khong c6 dng thi tuc (non-procedural)
— Pai dién tiéu bEu: Structured Query Language (SQL)

e Thé hé thir nam:
— Cac ngon ng dugc chuyen aing hog doc lap véi ki én tric may tinh,
phuc vu cac nhu @&u lap trinhdac trung
— H6 tro nhiéu cau tracdiéu khién va co6 cac dng ci phaputong doi dé
doc
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6.2. Xir ly ngon ngir

Binh nghia cua ngdon nglr may tinh

« May tinh ch c6 thé hiéu va thrc thi dugc mot chuong
trinh khi cac énh aia chrong trinhduoc viét mot cach
tuyét doi chinh xacvaro rang & ngr nghia

« Dé viét dugc mot chuong trinh nhu vay, ngér ngi 1ap
trinh aing phii dugc dinh nglhia theo ndt hinh thrc ro
rang va chinh xac

« Ng6n ngr dungdé dinh nghlia ngén ng lap trinh la siéu
ngon ndr (meta-language
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Dich ngon ng may tinh

« May tinh cH co the hiéu va thrc thi dugc chrong trinh vt bang
ngon ndr may

« CAc ngbn ng lap trinh gitp naroi s dung & thé hién y teong aia
minh

« Pé may tinh thrc hién dugc mot chueong trinh vit bang ngdn ng
lap trinh &p cao, clrong trinhdé can phai duoc dich sang ngdn Ny
may

e Dich (haic xu ly) ngdn ngr may tinh lachuyen doi mot
ngon ndr l1ap trinh sang dt dang ngon ng khac(thuong
la ngon ng may)

e Hai dang dich chinh: bién gth (compilel) va thong dich
(interpretel
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Bién dch va thong tth

e Hai dang dich ngén ng cap cao:bién dch vathong dch

» Chuong trinh bién dch nfin mot chuong trinh ngwn &
mirc cao va 4o ra nbt chuong trinhdoi tuong twong ang o
murc thap. Néu cé bi xay ra trong Itc dch, qua trinh bién
dich £ dirng lal

* Chuong trinh bien dch thmng gr dung cacthu vién thoi
giar thuc thi dé hién thyc cactac vu duoc mata trong
chuong trinh ngwn.
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Bién dch va thong ath (tt)

« Chuong trinh théng ith khdng #o ra chrong trinhdéi tuong.

Chuong trinh ngén $ dugc dich va chugn sang ma thc thi
theo trng IEnh Mot
e So0 sanh biénidh va thong ¢th:
— Cacqué trinh xu Iy mz nguon (vi du nhu kiém tra 16i) dugc chuong
trinh bién dch xi ly trudc khi churong trinhdoi tuong thece thi
— Néu mot doan lénh [ap lai nhiéu lan, cheong trinh thdng ith € phai
dich lai tat ca doan lénh d6
— Chuong trinh théng éch phai tiép tuc duoc gitr lai trong b nhd may
tinh khi thyc thi
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Lién két

e Mot chuong trinh di tuong theong bao @m nhiéu module. Céac

module throng c6 lién quan &i nhau qua thao tacogva tra vé dia ch
haoic ding chung it sb dix liéu

 Chuong trinhddi tugng ding co6 thé dingdén mot so module ngoai
tronc cac thu vién thoi giar thuc thi

« Chuong trinh lién Kt s8 tao cac lién Kt can thiét dén cac bi go

chuwong trinh va truy xat di liéu tr cacmodule ngoai
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Cacco ché lién két

v Lién két tinh (static link “.lib’) 1& hat dong lién t xay ratai thoi
diem dich, truéc khi chrong trinh chy, tat ca cac v tri chira théng
tin chua hoan cinh déu phii duoc hiéu chinh lai.

v Lién két dong (dynamic link ‘.dIl’) 1a haat dong lién lét xay ratai
thai diem chay chuong trinh, @ thé tai lan dau tién chy Iénh chra
thong tin chra hoan cimh (hay ndi lan chay lai).

> Lién két ddng co6 nhiéu wu diém hon lién két tinh va hau hét cac hé thong

hién nay (Windows, Linux) déu st dung chd yéu co ché lién két dong.
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6.3. Thiet ké &ng dung

< Phan mém phuc vu nhu éu cho ngoi dung hén nay kha phc tap,
kha bn

=> khong tk viét ma ngén chrong trinh ngay khiuoc dit hang

< Tu bai toan én giai quyét dén khi codugc chrong trinh gai quyét
bai toando, ngroi ta phii thuc hién nhiéu cong véc khacnhat

< Thuat ngit "qui trinh phat tén pran mém" (Software Development

Proces} dé miéu & cu theé, chi tiét trinh tr cac cong Vic can phai

thuc hién dé xay drng dugc chrong trinh tr bai toan én giai quyét.
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Waterfall model

-

Implementation

Verification

Maintenance
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V-model

Conceptof .. ﬂ':’:}""
Operations d " Maintenance
| _ Validation
 Project Requirements System
Definition and Verification
Architecture and Validation
Integration, )
Detailed Test, and Project
Design Verification Test and
Integration

Implamzantation

Time ?

BK ~ i .
‘"’i Khoa KH & KT May Tinh, DAl HQC BACH KHOA TP.HCM Nhé&p mon Bién Toan - Ch wong 6 Slide 28



Spiral model

Determine objectives,
alternatrves
constraints

Flan next phase

I - - LY 1
Im !"]I' CC I.Ir .J. --_-. |
Py

M ' Boehm

- |._.‘:1|r-

Evaluate alternatves;
identity, resolve nsks

Develop, venty
next-evel product
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Unified Software Development Process

Workflows

Research
Screenplay development

Visualization

Set design and effects

Filming and editing

Production

Phases

Inception ||Elaboration

Construction

Transition

---lrnnrrnnn LR EEE L L I ST [PPSR S —
-

The Unified Software

Development Process

Use-Case Model
— Use-Cage Diagram
Analysts Mode]

~ degetthe “Realization of a Use-Case™ by a Collabortion
Chagram and a Flow of Event Deseription

Destzn Model
~ Class Diagram,, Jecuence Diagram and Statechart Diagram

BK

Postproduction DEPID?mEﬂt Mode!
: - Deployment Diagram
Marketing and sales N ,
v [mplementation Model
_ _ o - Component Diagram
A movie project plan, structured similarly to a C Test Mol
software development project
— Test Case
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Unified Software Development Process

» D¢ xay dng 1 chrong trinh, qui trinh phét &h phan mem
hop nhat (Unified Software Development ProcesSxacdinh
rd rang cac thong tin sau :

— bao nhiég lai I:lgu’(‘fi (role) £ tham gia tlt,rc, hié,n, thi di nhu kién
trL’!c sn:~phén mem, phan tich vién,ksur thict ke, 1ap trinh vién,
kiem loi vién,...

— mai loai nguoi S8 phai t,hu:c hién cac cong Vic gi ax thé, thidu
Iap trinh vién A pldi viét code cho bao nhiéu hareac hamié au
thé la gi ?

— moi cong vic $ dugc thuc hien khi nao ?

— mdi cdng vic € duoc thuc hién bang cach nao ?

— két qua mbi cong VEc € dugc miéu & theodinh cang nao,

— bang ngdn ng miéu & nao ?
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Luong congviéc (workflow)

» Thuongde phat trén 1 chrong trinh, ta 8n thuc
hien cac lbwng cong véc chrc mng sawday

Hiéu van dé

Thiét ké
Tai liéu hoa

Lap trinh

Dich

Kiém tra
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Hiéu vaAn dé

e Xay dung mot ngir canh chinh xacho \an dé:
— Xacdinh gia dinh ndo c6 th ding va gi dinh nao khéng t

« Mot SO bai toan gii duoc nheng khi phan tich déi quan
diém thiét ké chuong trinh co tié 8 tré nén phirc tap

e Viét mot chuong trinhdoc vao hai 8 vain ra throng caa
hai $ do
— Sir dung dinh dang nao cho thong tin rip: hai $ nhap vao la
hai $ nguyén, 8 hitu ty hay $ thuc. Néu la $ thuc thi do
chinh xac thp phan chp nhin duoc 1& bao nhiéu

— Chuong trinh € xt Iy nhu thé nao khi $ chia ntip vao 1a 0
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Thiét ke cheong trinh

e Yéu ciu doi vai mot chuong trinh may tinh: khongay ra 101
vao kit ky luc nao trong thi gian thxc thi

— Két qua xuat bj 10i
— Bitreo
— Xurly dirliéu bat thuong

e Thiét ké chuong trinh tét gitip giam thiéu toi da 16i chueong trinh

e Thiét ké chuong trinh

Top-Down Design

cO Gu tric

— Phan tichw trén xuwbng

(stepwise refinement

Original Break into
problem sul)p roblems.

Problems
simple

(top-downr)
— Tinh cré ting hudc /—»’\i 3 <j

enough to
solve with
one function.
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Thiét ké 1o gia
 Phan tich trén xwbng, tinh ci¢ tirng budc:

— Loi giai tong quatduoc dua ra tixge, bao ém cacmodulechinh
cua chrong trinh

— MJdi moduledugc phan tich thanh nbii module nb hon

Sir dung biéu d6 dong chay va mé gia

 Ma gia (pseudo code
—read a,b
— Answer = a/b
— Write answer

Answer = a/b

Write answer
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Lap trinhcau trdc (Structured Programming)

« L& phrong phép thit ké chuong trinh plo bién hién nay;,

bao dm cac nguyén Iy e ban sau:

— Sir dung cac au tracdiéu khién han ché trong cac dng sau: tan
tu, lva chon va ap

— Module hoachueong trinh

— Phar tich tir trér xuéng, phar ra ting budc

— Trinh bay clxong trinh theo mt dinh cang ro rang

— S dung chu thich

— Uu tién lra chpn giai phapdon gian
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Case Study

e Hiéu van dé: Poc mudi s6 nguyén arong hoic amtir ban
phimvatinh tong cac $ duong va anriéng bgt. In ra hai
tong tinhduoc.

 Chuong trinh c6 tlé phan ra thanh cac congéei chinh
nhu sat:
— Poc cac $ vao
— Xt Iy cac $ doc vao (tinh éng $ duong va $ am)
— In két qua
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Tinh che ting budc

Budc 1

— Poc s vao

Buoc 2

In két qua

Poc $ vao

Tang tong Tang tong
so duong s6 am

In két qua
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Kiém tra bi giai

e Sirdung di liéu kiém tra gest datd dé kiem tra két qua
xuat ctia chrong trinh va so sanhdi | oi giai mongdoi

e Khi bat gap 16i, kiem tra thiét ké va chinh sra chrong
trinh trudc khi tiép tuc kiém tra

 Nhiém wvu ciia workflow 1a kém tra va tte nghiém chrong
trinh thee thi xemno co bi khong, réu c6 thi bi cu thé
nam & |énh ndo, 4i sao ki 16i va sra Ii.

— lap kiém thir tthg ham clic ning theo 1 thr tu xacdinh.
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Kiém thie

o kiem thir hop den (black-box testing: kiém thir thanh plan theo géc

nhin tr ngoai xemhanh vi dia thanh phn cé thha mandic ta sir
dung khéng ? Thi d ta thr goi ham cos(0) xemhamcé tra vé 1
khong, reu hamtra vé gia tri khac 1, ta néi hancos b |6i.

e kiem thir hop trang (white-box testing) kiém thi thanh plan theo
goc nhin bén trong xertirng 1énh cia thanh phn cé chiy ddng theo
giai thuat thiét ké khong ? Throng khi kiem tra top den 1 thanh
phan naodo bi 15i thi ta moi tién hanh kém thir hop trang dé xac

dinh chinh xac cachh gay bi trong thanh phn do.
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6.5. Tal lieu hoachwoeng trinh

« Nhiam muc dich cung ép cho ngroi sir dung tt ca théng tin
can thiét d¢ hoan toan hiu dugc muc dich caa chrong trinh va
cach xay ang chueong trinh

« Mot tai liéu caa chrong trinh throng bao @m cac pln sau:

— Loai chuong trinh
— Nguoi s€ sir dung chrong trinh

— X&cdinh xemcé cn thiét thaydoi ma ngwon caa chrong trinh sau khi

da duoc kiém tra va clap nhan lan cwi hay khéng
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Céac yéu &u vai tai liéu chrong trinh

e Tailiéu danh chaap trinh vién dic ta thiét ké chueong trinh. Théng
tin so lwgc vé cach chrong trinh giao ©p véi nguoi st dung

e Tailiéu danh chawguoi sir dung; mo #@ chi tiét cac tinh ing aia
chuong trinh va tlrong kémtheo cac Bn huéng din mau (tutorial)

e Tailiéu dant chc nhé quan Iy: mé ta tong quar chuong trinh, chang
han cac tinh Bing, khi nang aia chrong trinh, yéu &u phan aing

V.V...
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Céacdé muc trong tai ltu chrong trinh

« Mot tai liéu chrong trinh throng bao ém cac
phan sau
— Dinh danh (identification)
— Pac ta chung
— Thonc tin nguol dunc
— Pac ta chuong trinh
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binh danh cho akong trinh

* Tén chrong trinh

« M0 ta ngan vé cac tinh fing aa chrong trinh
e Tacga

 Ngay viét chuong trinh

e NgOr ngir sir dung va phiér ban

 Yéu ciu phan aing
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Pac ta chung

* MO ta cac hat dong chinh @a chrong trinh trong
diéu kién haat dong binh throng

 Cacfiledac ta

 Han ché va/ haic gidi han ciia chrong trinh

e Cac cong tlrc, tai liéu thamkhao haic van ban mo
ta nhirng chuong trinh conhoac ky thuat phirc tap
duoc Sr dung
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bac ta chuong trinh

» Lugc do cau tric, krgc do dong chiy (flowchart),
Cac Ang quyét dinh

e Cac lang ma ga co chu thich

» Qua trinh kém tra bao gm céc bp dit i ¢u kiem
tra cunc véi két qua monc doi va nhat ky kiém tra
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Huéng chn st dung

« Chi dan caidat

e Giai thich chi tét vé hoat dong caa chrong trinh
 CAc bai lwvéng chn mau
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The Ten Commandments of Computer Ethics

1. THOU SHALT NOT USE A COMPUTER TO HARM OTHER PEOPLE.

2. THOU SHALT NOT INTERFERE WITH OTHER PEOPLE'S COMPUTER
WORK.

3. THOU SHALT NOT SNOOP AROUND IN OTHER PEOPLE'S COMPUTER
FILES.

4. THOU SHALT NOT USE A COMPUTER TO STEAL.
5. THOU SHALT NOT USE A COMPUTER TO BEAR FALSE WITNESS.

6. THOU SHALT NOT COPY OR USE PROPRIETARY SOFTWARE FOR WHICH YOU
HAVE NOT PAID.

7. THOU SHALT NOT USE OTHER PEOPLE'S COMPUTER RESOURCES WITHOUT
AUTHORIZATION OR PROPER COMPENSATION.

8. THOU SHALT NOT APPROPRIATE OTHER PEOPLE'S INTELLECTUAL
OUTPUT.

9. THOU SHALT THINK ABOUT THE SOCIAL CONSEQUENCES OF THE PROGRAM
YOU ARE WRITING OR THE SYSTEM YOU ARE DESIGNING.

10. THOU SHALT ALWAYS USE A COMPUTER IN WAYS THAT INSURE

CONSIDERATION AND RESPECT FOR YOUR FELLOW HUMANS.
# Written by the The Compuser Eftics Insfifvife
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