Prototype-based & F R B 4iE

EHEEXNREBEN—FAN, &Bclass{Lhy, HEEERMNR, X, ETFEFHRE.

FERAIIET R Javascript

bk

o ETFER@EMEXK, XFFEMAFIEMEE,

- EFFREMERNSE, XKiE—RFIXNREFIITAH, MZEA K OUMAHFXLE TSR X592 KL E
AAXNEUHREREXSR, MAEDTHRE,

REETRENAZRBESITHRENEN, METENEEMNRAZRBISESRLIFE
#EIZ{TH#{#E (Common Lisp, Dylan, Objective-C, Perl, Python, Ruby, or Smalltalk ) .
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//Define human class
var Person = function (fullName) {
this.fullName = fullName;

//

Add a couple of methods to Person.prototype

this.speak = function(){

}

console.log("I speak English!");

this.introduction = function(){

}
}

console.log("Hi, I am " + this.fullName);

f/oetine Student class
var Student = function(fullName, school, courses) {

Person.call(this, fullName);

)
7 J
f/

Initialize our Student properties

this.school - school;
this.courses = courses;
Y

this.introduction= function(){

g

A
this.takeExams = function(){

}

override the "“introduction”" method
console.log("Hi, I am " + this.fullName -
". I am a student of " + this.school +
", I study "+ this.courses +".");

Add a "exams” method

console.log("This is my exams time!");

// Create a Student.prototype object that inherits
// from Person.prototype.
Student.prototype = Object.create(Person.prototype);

// Set the "constructor" property to refer to Student
Student.prototype.constructor = Student;

var student - new Student("Hao Chen",
"XYZ University",
"Computer Science");
student. introduction();
student.speak();
student. takeExams() ;

// Check that instanceof works correctly
console.log(student instanceof Person); // true
console.log(student instanceof Student); // true

i ERE. ReM. WHNEMERE

£ ECMAScript #7855 AR FF 47 5 3K f5E JavaScript 12 & F 2509
¥9i&, BECMAScript 75 HRBIRME"class"(E)EA R BRIEEI L4
Z ERYEENE, REEMX R 5L EYR AR S —MiEE
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type Widget struct { label : - Label{Widget{10, 10}, "State", 100}
X, Y int
} // X=100, Y=10, Text=State, Widget.X=10
fmt.Printf("X=%d, Y=%d, Text=%s Widget.X=%d\n",
type Label struct { label.X, label.Y, label.Text,
Widget // Embedding (delegation) label.Widget.X)
Text string // Aggregation fmt,Println()
X int // Qverride // {Widget:{X:10 Y:10} Text:State X:100}
} // {{10 10} State 100}

fmt.Printf("s+v\n%v\n'", label, label)
func (label Label) Paint() {

// [0xc4200141e0] - Label.Paint("State") . |
fmt.Printf(" [%p] - Label.Paint(%qg)\n", HE#S AREEBIZFEMRR
label, label.Text)

s Kabe’, : - MRBEHETEER, WEERRHR
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type Button struct { type ListBox struct {

Label // Embedding (delegation) Widget // Embedding (delegation)
} Texts []lstring // Aggregation
Index int // Aggregation

func NewButton(x, y int, text string) Button {

Button{Label{Widget{x, y}, text, x}}
}

func (button Button) Paint() { // Override
fmt.Printf(" [%p] - Button.Paint(%qg)\n",

}
func (listBox ListBox) Paint() {
fmt.Printf(" [%p] - ListBox.Paint(%qg)\n",
listBox, listBox.Texts)

button, button.Text) }
;n e Bt func (listBox ListBox) Click() {
unc (button . 7 " 44 : A
fat.Printfisve) - Buttom.CLLeK()n®, Sbutton) . fmt.Printf(" [%p] - ListBox.Click()\n", “1listBox)
}
type Painter interface { _, painter [IPainter{label, listBox, buttonl, button2} {
Paint() painter.Paint()
}
}
_, widget [linterface{}{label, listBox, buttonl, button2} {
2 . - clicker, ok idget.(Clicker); ok
type Clicker interface { £ eI Ok ISR st ek

Click() }
} }



type UndoableIntSet struct { // Poor style
type IntSet struct { IntSet // Embedding (delegation)

data map [int]bool functions []func()
} }
func NewUndoableIntSet() UndoableIntSet {
func Newmtiﬁié;t};;ls(:t(:mgp Lint]bool)} ; turn UndoableIntSet{NewIntSet(), nii}
}
func (set +UndoableIntSet) Add(x int) { // Override
func (set +IntSet) Add(x int) { Lf ‘:i-ﬁi:ﬁ?i;‘“"{rje
‘ set.datal[x] true set.functions ~ append(set.functions, funcl) { set.Delete(x) })
} slise
set.functions - append(set.functions, nil)
func (set +IntSet) Delete(x int) { : }
delete(set.data, x)
} func (set ‘UndoableIntSet) Deletel{x int) { // Override
[ set.Contains(x) {
. : : delete(set.data, x)
TunG (,SEt. g::s:;{a({:g?tams(x 10t) ‘bool £ set.functions  append(set.functions, funcl) { set.Add(x) })
x } etse {
} set. functions  append(set.functions, nil)
}
}

func (set UndoableIntSet) Undo() error {

¢ ﬁﬁ;ﬁ*}h Eﬁﬁ' H(JIjJﬁE g I?nf-set.::28::?3:&(:r;oefﬁnctions to undo™)

}
ah A index - len(set.functions) 1
o Undoable'ntSet iﬁjjI]T— | Undoﬁ(] £ ﬂf‘:rcugci’gn() set. functions[index]; function - nil {
jil:f set.functions[index] = nil // Free closure for garbage collection
I }
set.functions - set.functions(:index]
n nil



type Undo []func() typed::;S;;pslfgtﬁ;ogl

func (undo *Undo) Add(function func()) { } UKo e
+undo = append(+undo, function)
} func NewIntSet() IntSet {
IntSet{data: nmake(map[int]bool)}
func (undo *Undo) Undo() error { }
fun{;:c(’gzncilo:gc)’o__ 0 { func (set -IntSet) At(id;x{int) {
= = ¢ iset.Contains(x
return errors.New("No functions to undo") set.datalx] - true
} set.undo.Add{func() { set.Delete(x) })
index := len(functions) - 1 } else { ‘
17 function := functions([index]; function '= nil { } set.undo.Add(nil)
function() }
functions[index] = nil // Free closure for garbage collection
} func (set -IntSet) Delete(x int) {
+undo - functions[:index] [ set.Contains(x) {
ratirn nil delete(set.data, x)
} . setiundo.kdd(func() { set.Add(x) })

set. undo.Add(nil)
}

« EIMSEIM— Undo BIiZHE :

func (set +IntSet) Undo() error {

- BHEANESSELHTEN, MAEAXITE el
+ TR, SOEHBREEXTLLUndothil Rt

}
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 Pascalid = z & Niklaus WirthZE70EX 12 H
« Program = Data Structure + Algorithm

- BEREEFRMITENFEFEZRR Kowalskit—H 2 H :
« Algorithm = Logic + Control

- BEFHNEREFEEA:
« — T EREFELERZE, HHER1MEALSEE
« BT EREH, EFRISALNRBTERE 2#HEiE
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- EEFFEE

isMatch("aa","a") — false
isMatch("aa","aa") — true
isMatch("aaa","aa") — false
isMatch("aa", "*") — true
isMatch("aa", "a*") — true
isMatch("a b" "7%") — true
(

isMatch("aab", "c*a*b") — false

bool isMatch(const char %xs, const char *p) {
nst char xlast_s = NULL;
const char *last_p = NULL;
U”;lf( *s = '\@' ){

LF (kp=="%'H{

p++;

Lf (kp=='\0') return true;
last s = s;

last_p = p;

Yelse if (#p=="7' || *s = *p){

S++; pP++;

}else if (last_s != NULL){

last_p;

p
s = ++last_s;

Yelse{

return false;

while (%kp == "x') p++;
m o*xp == '\0';



ZEE B2 EHARIERRHEES
S HRIE X

RFREENTN MATILAZ B SRR AEARER HWEXF

AWET. BERE (173 E17) BT B R
« Logic oA BREEFTEXH - What
« Control&#4 R 2 & MLogicEB o A% ZE - How

FERIENX




A SSZEHNERERE T KBS RE

EHEZENERE + L ZEMNERE ==
EF BRI AE

BREBEFEFRRILNRARE:

i S o - CiRsaE 3
Y [ “ i i
A Jaltin  Be- 4

”

A

=
i
N

4 B

g
A

I %iZiE 5 =528 KBS




{428 Control #1 Logic

« State Machine
RESEX,
REZEEME
R7SH9action

- DSL - Domain Specific Language
HTML, SQL, Unix Shell Script, AWK, EMZFRE -

- HwEEN
EEXTSR - B, K& #1816, 1oC/DIP. MVC:-----
ERERIE - 1BIh. BiE. B
Zigi#E S\ 41Z - Prolog
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function check_form() {
var name = $('#name').val();
if (null == name || name.length <= 3) {
return { status : 1, message: 'Invalid name' };
}

var passwordl = $('#passwordl').val();

if (null == passwordl || passwordl.length <= 8) {
return { status :

}

var password2 = $('#password2').val();

if (password2 != passwordl.length) {
return { status :

}

var email = $('#email').val();

if (check_email_format(email)) {
return { status : 4, message:

}

return { status :

'Invalid email' };

0, message: 'OK' };

2, message: 'Invalid password' };

3, message: 'Password mismatch' };

var meta_create_user = {

form_id : 'create_user’',

fields : [
{ id : 'name', type : 'text', min_length : 3 },
{ id : 'passwordl', type : 'password', min_length
{ id : 'password2', type : 'password', min_length
- { id : 'email', type : 'email' }

};

var r = check_form(meta_create_user);

8 },

8 },
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- BERENESZFENZIERNE S NBKEFZITZH,
o FHEREEILTHRA— OB ENHRISEER,
o BESRENBRENEHIREEFTAIFRIA, program mortal(X) :- person(X).

- BUEBABEX—FRFERXER person(Socrates).
. 3O —p 1p2 (S ik 2 £ person(Plato).
*if?ﬁl‘\j]?ﬁvef-ﬂjm?éﬂ']]zﬁﬂ person(Aristotle).

mortal_report:-

write('Known mortals are:'),nl, mortal(X),
write(X),nl,

fail.



}t [¥] U &5 j5] @ - Prolog

i W UL lru- x /

color(red)
color(green).
color(blue).
color(yellow).

' — .‘ 4 b
/‘ w } . 1

nelghbor(StateAColor, StateBColor) :-
color(StateAColor),
color(StateBColor),
StateAColor \= StateBColor.

1T r

} 4
4 \ — 13 'lli_‘ |{_'. "‘JXV(‘_,i Operactol */

% BW F BY 484

~..—J

germany(Bw BY) :- neighbor(Bw, BY).

1 BW FIBY RP. HEHHIPBXR */
germany(Bw BY, RP, HE) :-
nelghbor(Bw BY),
neighbor(BW, RP),
neighbor(BW, HE).




}t [¥] U & [a] &% - Prolog

/* EXENHERESXR */
germany(SH, MV, HH, HB, NI, ST, BE, BB, SN, NW, HE, TH, RP, SL, BW, BY) :-
neighbor(SH, NI), neighbor(SH, HH), neighbor(SH, MV),
neighbor(HH, NI),
neighbor(MV, NI), neighbor(MV, BB),
neighbor(NI, HB), neighbor(NI, BB), neighbor(NI, ST), neighbor(NI, TH),
neighbor(NI, HE), neighbor(NI, NW),
neighbor(ST, BB), neighbor(ST, SN), neighbor(ST, TH),
neighbor(BB, BE), neighbor(BB, SN),
neighbor(NW, HE), neighbor(NW, RP),
neighbor(SN, TH), neighbor(SN, BY),
neighbor(RP, SL), neighbor(RP, HE), neighbor(RP, BW),
neighbor(HE, BW), neighbor(HE, TH), neighbor(HE, BY),
neighbor(TH, BY),
neighbor(BW, BY).

/* WSKE *x/

?- germany(SH, MV, HH, HB, NI, ST, BE, BB, SN, NW, HE, TH, RP, SL, BW, BY).
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Iam the left brain. 311333 e B2 el T A ' Lam the right brain.
I'am a scientist. A mathematician. 37 3 3 Mgt i x . " Iam greafivity. A free spirit. I am passion.
Ilove the familiar. I categorize. I am accurate. Linear. 15 g1 kg : 33T St — : Yearning. Sensuality. I am the sound of roaring laughter.
Analytical. Strategic. I am practical. / 3 : : : =l Lam taste. Thefeeling of sand beneath bare feet.
Always in control. A master of words and language. : : VP S . Iam movement. Vivid colors.
Realistic. I calculate equations and play with numbers. q N1 AR A oy 2 . [ am the urge 1o paint on an empty canvas. «
Iam order, I am logic. B aara14 i, F 5 Kb i 3 i R " [ am boundless imagination. Art. Poetry. I sense. Ifeel.  #
I know exactly who I am. ' i FA3EE v o - Iam everything I wanted to be.
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record

= The principal programming paradigms

XML, "More is not better (or worse) than less, just different.”
Data structures only S—expression
Turing equivalent {f + procedure v/.08 © 2008 v Peter Van Rov
First—order ) o) | =
Observable [ 1 functional + cell (state) Imperstive
nondeterminism? Yes No | programming | ‘ ‘T“’"‘
l - l | wat‘n.l. L
v clowre Imperative ) |
— Functional | e ——— — scarch : t/ are
e pogamming ——m—m——— T ———— programming | * ¢4 h
/ . g —~ —— cym !
[t uailication [ Scheme, ML \ + name . \SNOBOL, Icon, Prolog
L ’fqmd”-‘ / ~ - & funforpeable consiant) \\ P
Deterministic + ¢ 0 m— — .
— -umm‘u(m " ADT  clt ADT \’. P 4 cell \l' ‘
| logic programening | Continuution fusctional : imperative "' ,{.,-w,m ) (state) §4+ closure
| L_pogamming | ; L . Se ial
5 | \ ! — programmang | _ Propramimung quentia
+ vh J o\ St ~ . Event-)
ey i /\_Scheme, ML Haskel, ML,E__ CLU,OCaml,0z | oSiree ot efented
Relat) : + by-need ==\ + thread e ———— ——L-‘ - |_progmmming |
programsang | synchron. y 1+ singie assigR=— . + nondeterminiszic \ + port E in onc vat Stateful
Prolog, SQL Lazy I~ Mososaic -:—;j_-_--" v choice Y (channel) + thread fusctional
embeddings | fynctional dataflow | Nanmonotonic Multi-agent Moli—sgent prograrming
g+ solver programuming | programming dataflow cataflow programnting Java, OCaml
Constrzint (Jogic) Haskell Declarative L s [ : + thread
Al ” - Casage—passing
concurrent Concurrent logic Oz, Alice, AKL COBCATIEnt Coscurrent
~ * Cobve \ | programming TR ct—ori
CLP, ILOG Solver \_ s ey Y- L — |__programming object-oriented
t+ thread i S A e vemn AKL, FOHC, FCP Erlang, AKL LJopmening hm;‘m
b thread Y - e { » FGHC, FCP :
immm gl mrguant y Emchronization § & ek on partial rerminarion + local cell bomcuns:::c
Lazy - el Active object _muminl
programming Functional reactive >
LIFE. AKI Jd&uﬂw programming (FRP) o ammng Smalltalk, Oz,
o od mmmlng Y . .t - 2 .
|L + by~need synchronization Lag Weak synchronous Object-capabdity .'8‘\8. Alice
I dod:’r’l:l programming - . + log
S ! =l
o A e sty | FrTime, SL CSP, Occam, Software
| Programming Programming 1+ InslantaReous comprtation 3 ﬁﬁ%&&:ﬁ;m nnsau:(xsu::‘
Oz, Alice, Carry Oz, Alice, Corry Stroog synshronous l?lplc space (Linda) —
PrOZRMMing space (L SQL embeddings
Logic and Esterel, Lustre, Signal Dasafiow and
CORStrainis Functional message passing Message passing Shared state
yTo I Nondet. state = N
Unnamed state (seq. or conc.) Named state
More declarative —a—— . : = Less declarative




Programming Paradigm

|
Imperative/
Algorithmic

'
- Algol
- Cobol
- Ada

- Modula-3

- PLA
- C

Declarative

r
Functional Programming

- APL
- Miranda
- Haskell

- Lisp

- ML

Logical Programming

:

- Prolog

|
Object-Oriented

\ 4
- Smalltalk
- C++
- Java
- Simula
- Python






wIEE I PR T ERHFE HHRBIRIETES
HiEWRE
e
mperative  [ERREKmEDRE TRUEERL
EA- EERHIRFERNSITHE |- e C, C++, Java, PHP, Python, Ruby
&SR A Gotoi& ]
=° I R ¢ £ 8 B #R {E AR 1K
PATHEE A ERIHEER(L
S EVNGW
Lambda &£ : .
- B EMRARAS |RANERNEE (ENER. Pipeline. C++, Clojure, Coffeescript, -
Functional SrnAlienes: At . : Elixir, Erlang, F#, Haskell, Lisp,
Tt NRE GIRSFIAT T AYEL |Currying. Map/Reduce/Filter) Pvthon. Rubv. Scala. Sequencel
B 23 i, %9 (Ri)3) L AT B LSRRy S '

FEHRE L Z 5
FZEMER (GF17. Ety. HS)

SML

Object-Oriented
EEFOE

HE—HFRIMEATER L
gﬁ’\] TEHERR—1 15

PO IR

iHR ik

B L 40 5

R EOH#R

E47

X B F T Fr )

Common Lisp, C++, C#, Eiffel,
Java, PHP, Python, Ruby, Scala

Declarative
= A

BT ERZEMARE
X B RRyimiz =l

4GLs, spreadsheets, report program generators

SQL, EEMFRIER,
CSS, Prolog, OWL, SPARQL




