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1. B arlEs
2. itk e XEs
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Applications
(with programming)

735 $1 7% i (3hr)

RABTHHRN HAAEXERA

A EaaK
Mt RaEiET
AMELNET
FREESEX
XHRERAETS
Script3s &

qu

uua

Examples,
exercises &
homework

#4800 B ERAWALT !

#2 /- % 5135 % (Procedure-Oriented Language) ( 16hr )
Fhr—MBEETEALET

Ay 2
e &

e 8

Von Neumann Machine
ahiEY
FORTRAN
COBOL
BASIC
PASCAL
C

Ada

. VB
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- i R é3EE (Shr)

small talk
CH++

Jave

- B AEET (Shr)

SQL, SQL1
SQL2
SQL3

R EaE X EE (4hr)

LISP
Prolog

XHRELAET (Thr)
Tex

Postscript

Latex

PDF

* Scriptis 3 (8hr)

Perl
Tcl/tk
Python
Ruby
PHP

AT PR
Fiae &R
i
LIS
LR E 3

o
)
FHbigst
. L0

& FCRAT RS 6 Btk F B AR

13 2 E4
”
3
& M 4

| semex
| xram

& M 42
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Rk
E: 35
& 18

HEMREEERESRENGHE
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152 RBRKE

Core Knowledge

Programming skills/LAB

B #

BEA- RBABITZAY  SEAEE
2.
B EXBETHB8
W ElETaEy HATREZEM
¢® 2HEAENES
® HHEaEXET
¢ THEHAXET
® HHRREENE
¢ i#ﬁﬁﬂi\fi*
& Script 3%
B 3ET AT
€ compiler

€ assembler

3. HERABTREXEXERF
m A
B2 X
LR RCE 32
maXREYFEN
MR

4. BXEBTHERE

. FF—MEETH
B #EEE( h)
B Von Neumann Machine

LR E

4353 (1956)

¥ jt= - 42 7 % %35 & (Procedure-Oriented Language)

® F JAVA 2T R R
FORTRAN ## Static storage

® [ JAVA =3 R4 COBOL
CE B

® /1 JAVA 353 R ## PASCAL
# link list

® i JAVA E% R4# C &) low
level control

® A JAVA 5 R4k Ada &

16
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® §5 1]
N weakness
L 2

2. 8435 E(1956)

B i
¢ &£ A THM - Relocatable Program
Concept
B ETHM

@ Operation Code ~ Register % #§ F 72 85 4% &
& PE LB AL L
€ E %354 (Macro)
R X!
B weakness
® Relocatable Loader 2 A — f2 X Ae 4t ftr

Bz g

3. FORTRAN(1957)
LI T
® ARATRNAKET— F—EERET
€ Formuia Translation
W R
@ Declaration statements, execution statements
€ Simple variables, array variables
€ Assignment statements, control statements,
I/0 statements, subroutine
@ Statements, FORMAT statements
@ Static storage
€ Automatic type conversion
€ Library
€ Comment
B 3
8 Weakness
€ Static storage
€ No recursive feature
€ FORMAT statements

concurrent
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€ Difficult to handle input/output

4. COBOL (1959)
W
€ Business data processing
€ Report, numeric
@ Fortran £ £ & 32 string, file
Bt
¢ 2l{fRRBBEARGOE
€ manipulate input/output file
€ divides programs into: identification,
environment, data, procedure divisions.
& {24 records &y K &4
O A
B Weakness
¢ EE&HL

5. BASIC(1964)
| &%
€ Students easy to leamning
€ Fortran, COBOL £ #—x &£ 5 %

Fir 84

LK 3

& Var. cannot be declared

® Interpreter

€ Friendly error messages

€ GoSub...Return

€ Respond fast for small programs
L X
B Weakness

¢ sl fBRENRS

@ Interpreter (slow: =k 470 & 7 43%)

6. PASCAL (1970)
ol

€ Fortran, COBOL 3% % compiler v 4 $4 R $
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@ Fortran, COBOL, BASIC 35+ & &# /L% A
€ = 37 493E ¢ & dynamic (pointer), record # &
LT
€ Variables must be defined
€ 324 dynamic (pointer)#y F # &2 4%
€ well-structured
€ R4 Sets, files, records #5 T4 14
W F
B Weakness
@ One pass compiler--procedures £ &8 5 &
(R oF =] & E 4L AT)

7. C(1971)
LI _
€ 2 37535 % 3k one pass compiler

€ A general-purpose programming language

€ For UNIX
€ ZT#3EE b 324 library routines
=T, 3

€ access to low level hardware
@ library routines
€ UNIX system
€ weak type check
LR R
B Weakness
® flexible but dangerous

8. Ada(1970)
B ik

® LEBERATHE

€ ZAT#Yy3E T £ concurrent B5E A

® ZEHET EEBILES

€ % 3% embedded and real-time systems
O3

@ concurrent {parallel)

B7



& semaphores
€ bounded buffer
€ structured
€ run-time checking
L R0
B Weakness

9. VB (1991)
u g
¢ ZAHETRAERGN @M
¢ ZANETATHEZMMERE
LR -2
@ rapid development of GUI for Windows
€ complex database object library
€ nctwork-savvy
€ multithreaded
o
@ Weakness
® 25K

Ei&:‘f— N #h”#‘g‘%]:u—g

1. Small talk (1969)
LIS 5%
€ object-oriented
* Hrs
LR T 2
@ first OOP
€ Everything is an object
€ Everything is available for modification
€ Types are dynamic
€ Bytecodes
€ Multithreaded
€ Concurrency
® @A (FAXKS EHK)
| #&1)

® Java Applet

B8




B Weakness
@ garbage collection R 5 4
€ Bytecodes--$47 ik B 18

2. C++(1983)
LIk
¢ C+0.0.
L
€ Compatible with C
® ZEHAHEA
@ Strict compile-time check
€ Template
€ Exception handling
R
B Weakness
€ Single-threaded
€ & garbage collection
¢ L THANRA- —BYSERHEIIHY
TRAEHR

3. JAVA (1995)
W ik
@ independent of the host platform
@ for networking
& sccurely
BT
€ portable
€ bytecodes
€ % %4y garbage collection
€ network-savvy
€ multithreaded
@ Class library
LI TR
B Weakness
€ Bytecodes—-#i47ik & 12
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Frw - — AREET

W SQL(1970), SQL1(1989)

W &
® HUEMBAETREZRNET
CRE S 3

4 Data definition in SQL-- table definition,
schema definition and update, user defined
domain, relational constraints, relational
catalogues

€ SQL queries -- selection, insertion, deletion,
update

B g
B Weakness
€ 4=/ Changing security settings
4 syntax rules, create queries ¥t F K ¢

B SQL2(1992)

N £k
€ Enhance SOLI

m
¥ new reserved words, wildcard
4 GRANT, REVOKE
€ DISTINCT
¢ LIMITTO

i

B Weakness
& k& ¥ Multimedia

m  SQL3(1999)
| i
@ applications # & K e #--multimedia
LR =2
@ for objects-oriented
@ for data-mining

@ for spatial-data
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@ for temporal-data

@ for on line analytical

@ for data-warehousing

€ for multimedia-data

® BEKXE S AHE — 1. core specification:
for RDBMS, 2. option specialized packages:

for applications

LR
B Weakness
EAR - —HHERERLNEL

B LISP(1958)
I E
® AIBEBHAHTR
OS2
@ rule-based
# lumda-calculus & functional computation
list as data and program
dynamic data typing (late binding)
symbolic computation
focused on problem solving strategies
suitable for AI applications (lower level)

fast prototyping

L 2K K K K R R 2

stack-based interpretation
R R
8 Weakness
€ some data is not suitable to be described as
lists or functions
@ procedure-like computation
@ still too ~lower for Al applications
@ slow interpretation (compared with C)

@ large memory consumption

H  Prolog(1970)
& &
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¢ E——#RXHEFX (logic
interpretation) © ¥4 logic clauses R IE A A
BERIRAHABHEE
B 5
@ data=program; logic clauses as data and
program
dynamic data typing (late binding)
symbolic computation
focused on problem solving strategies
suitable for Al applications (higher level)
fast prototyping

L 2K 2B R BN R 4

Interpretation
O R
B Weakness
€ slow interpretation (compared with C)

4 huge memory consumption

BN —XHRERZXET
B Tex(1970)
B i
& HUEHRXM4 RESPELOXAESIMELTR -
N
& SITHRIES
& RERAF#ATHRAXFEE(XH=
ZHX)
® HENET
& SEXAHEEREN (tex dviv ps)
tex>dvi>ps>...
& THLE
A
B Weakness
® REHRMEHIIRES
& T L8574 3% (compilation)
¢ TR FRAmAMEXE
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B Postscript(1976)
B Hk
€ NEFEEIMBMBT XM SRR T
XAt o B e X 46 T
R T 2
® HURRRENPRBHLES
& SE st s
€ B AEE AR o ST M
@ interpretation
® RUFHBHARPSHBAMTA
B
8 Weakness
® XHHERX
¢ TRRFRABWNERE

B Latex(1985)
LI F
® texiES KRS FEHEM o LaTeX # tex
FPRANES  EREESFBTEHLEAKR
B o
W it
® Eltex EAE%  ERMESLTEHE
R &) hx #5
¢ ERAETERARSRY
R X
N Weakness
® (#R) RE5H W EHHYIRES
€ % %t §743%(compilation)
® TR FAaMaRE

M PDF
B Hi
® PSHEXHBERK  RANABENESE
L - PDF & F- g5 i s oy T 48 M X 4% -
L= 3
¢ F]PS
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& e AR - SIZE &b

€ T A browser

® RUSHRBARPDFHAHTA
W b
B Weakness

¢ TR FAA drivers

B4 » —Script 3%
1.  Perl(1987)
LI L

¢ HEBTHXFFPRITHR - BBAXF
B2 - Perl & B & Script Language ¥ & #
FleysEs » v — M8 45T Cr awk>
sed* sh® and BASIC » ¥t ey »
B st 4 Script Language 3lde+ 4Kty
B 455 & 4 Unix-like 945 ¥ 424 L
BatyBERZRETRZG A AT
¥ R4EM Perl 35 RA AL 7 4 Perl 2L2%
#F 32 3 Comprehensive Perl Archive
Network (CPAN). R 4 — FH 5@ - B
st Perl st & ¥ 3% 14 & 47 & Script Language.
g Perl JF @K T sed/awk ¢ 635 - 848
BEARH4F 5 R% o AR
BE—EAK  REAEZAAMENR
R#Bi 2 £X4THARBHEHEERS, -

W

@ regular expression

@ Perl takes features from other languages *
suchas C+ awk® sed® sh» and BASIC :
among others.

@ Perls database integration interface (DBI)
supports third-party databases including
Oracle » Sybase » Postgres © MySQL and
others.

@ Perl works with HTML + XML » and other

mark-up languages.
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@ Perl supports both procedural and
object-oriented programming.
@ Perl interfaces with external C/C++ libraries
through XS or SWIG.
O X
B Weakness
® HiT ke E
@ Readable is much poor!

2. Tcltk(1988)
m ik
® HEMEH (AE) aheiTAR TR
AR R — X BT AT A EAEM
Mt -
m o
€ EDA/CAD: Tcl has become the defacto
standard in EDA and CAD applications.
@ Test Automation: Tcl is the de facto standard
for automated testing.
€ Dynamic Web Content: Some of the industry's
most popular high-traffic web sites are
Tel-powered.
€ Network and System Management: Tcl
provides a platform for network and system
management applications with its rapid GUI
development » easy extensibility and
cross-platform support.
R R
W Weakness
€ The main advantage of Tcl is that *all* its
variables are strings
€ The main advantage of Tcl is that it has no

syntax,

3. Python(1991)
H 5k
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@ Python {4414} Perl a9 2 X5 R 5 Bk fL R
AR EMBETRAAOLE
A ABHRARKEAER  EHREAAY
Meims o Bt a5 & Bt
AREH Perl K3 > R ASME HELH®
WA o LT 3 Python £ B A X RAMER
Z & — % & 3 Python #) Advanced data
structures (> Tcl- Perl)~Python &) Powerfull
data-parallel arrays (> Tcl) ~ Readbility and
modularity (> Perl) ~ High-level (> C -
C++ » Fortan) Platform independence (>
C++ » Java) e
LI =2 A
@ Interpreted » High level +  Object-Oriented
€ Flexible and Extensible
€ Introspection »  self-documenting
€ Platform Independent
€ Open Source
€ Rapidly gaining acceptance
A
B Weakness
4 The main disadvantage of python (apart from
not enough people knowing about it} is that
it is interpreted from bytecode and therefore

executes slower than C++.

. Ruby(1993)
LI T ,
€ Ruby(4 % &) tbAe H th & script language £
W AN ER AN EAEE T R eF 4
Bl AET LGS EBRE 0 IR A Perl —
B TRARMAKERLA » FLALE
METARBAGEE TS RERSD -
12 % 5K % 47 1% Perl — A2 7R 5 Mk 9353k -
tbAg python R P 00 EHFEH - B
% Ruby 2-4f £ 00. -
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=Y 3
€ simpler syntax
@ redefinable methods.
€ Complete, full, pure object oriented language:
OOL.
@ OO in Ruby is carefully designed to be both
complete and open for improvements.
@ single inheritance only *  *on purpose*.
@ true closures. Not just unnamed function® but
with present variable bindings.
€ Ruby features a true mark-and-sweep garbage
collector.
€ needs no variable declarations.
® OS independent threading.
@ highly portable:
| §fl
B Weakness

5. PHP(1995)
B &
€ C-like syntax, suitable for web -
W G
@ interpretation
* sty
@ fast prototyping
€ connectto DB
€ widely adpoted
R A
B Weakness
® TREBMAXE
® BT EaE
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