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1 RFETREARAR
—. ¥R !{ngramming Language) B X

ARBEREE &(ﬂlgornhm)fﬂ B L5y (data structure)ﬂﬁﬁ’*#ﬁ% jbﬁl‘f BE, B
ARSI AN GRESNES—EZRAN.

= BFEENSE

EREFEFURBEITANESAMNEESALXBERMEE A RMAAREE;
HENAERABFEEHNFERET 2, BFESTHMABENARGNE 1-1-1 §R): B
—4L B ¥ 2218 5 (Machine Language), B —{CR %18 5 (Assembly Language), =
£ W % 15 & (High—level Language) (88 #% W i i # 18 & (Procedure—oriented
Language) R T /5 [7] & 7% & (Problem orignted Language) ), 35 B4R 2 48 B 42356 B (Very
High—level Language) . 3 R LR #4155 (Natural Language): KNS BERILR
WA XHENERIE F (Lowlevet Language), M BMER AR IBENRIES
(Fourth—~Generation Language, 4GL)(i : R TR AEATRETSPEREY
(Medium—level Language)),

® FHRBE

® | BmgEE.. o
L T T T T
1950 1960 1970 7 1980 1990

MI-1-1 BFESFREANIENHSERNTEL BT
REROER. OGNHSRREENRBAT)

BREEHEROBIGET, BFHBENZZTEREHGSREL, HBEAGE
AFERAEPGHEDZRMEIEAR, HPE-RESSABRRETRTIRLR
% H (Procedure Language), FFEI SRR B 2" R miEa-, WEOR

-—1 —



REBHAEFEER T2 #BMPIEE (Nonprocedure Language), 7 i R A%
B A, M LURBRR R,

RESEILABRESHRIMSIITELRN S, ANELARFEENEFER
Mo B EERBRFEST LN EFER S,

(=) B—REFEBF—UNHET
PLEFIE E (Machine Language) 2l Fil WP ER A EHITNES, TAHE
EXX-RAHRNG LN —H 05 1 FEFIIMR: FRIBRH AN
AFFENHESE BRAEAOVSETEARA—8, FOINBEFTR—#5S
Bl 3% A X(machine dependent) N iEF, LW BHEBNHANMNEHR,
AHENERVNBESEEY. BANREREFHBRER.

(-_-) A_REFBT—ILAER
HEZEAENBETRTAEE, TRES-AINESEEEGSB—%
BYiC A B (mnemonic symbol)JR4X, X 46 BhiT A9 B BF W I 445 & (Assembly
Language) X 3 W KRB E (low—level language), AL RiETR_—HHSL
BEES, URBBENZETNEFIESN. RTEMACROOUS, X
M ZAHSRAANBEE, FRARNTANMRRTAMNCHIETHA
FEEEM, FULRBETRSNBEXNEE. ACKAEIHERTEFEL
T, @HRNAEAHEK, EiAN BRE-ERGRFBESILCHEY
BEFRRBNSETE, KERFRYICHEF(Assembler),

() F=EREFEF— R R EETNAIREERERREED
LTHREFENEFMANBRREBNESHERL, MASHIRKIEER
FRTERLICHETORABUSN, MM FIHESNREESESTHT
M, ENREMBATE BEERITEENE, FURAHEBERFEL
— LR BRI A B BB R R IE F R W 4UE & (High—level Language),
flin: FORTRAN. COBOL. BASIC. PASCAL. ALGOL B PL/ | %#
RTEREE, JABRFEEHATERFNAETSHANES T B
1 SRR T ) 3 R iE T Procedure~oriented Language).
BREFEFRFLAELH AN HRANEXABFGIM: HFERY
(Compiler) UM B2 /i (Interpreter)) ¥ R UL BE (SRR AL GIET. B
FBRANSBESEAENT, ARABERIEFEFIBERE AL
. MERESEHIHHNNGERF(RRBEEFERGS, BT ETMHT
BOLEHGT, ELEAETR SHEE X(machine independent) 5 5.

&i 1 [A] & & & (Problem—oriented Language)J3 52 Jg #% DU RE 864 55 (o] B T i 3
M, CEBEFOREEBSMEHTRERSNRR, TEATERLEY
WRNFSRARBBFHEY, FERENERREER S TROA, Rk
RPN FE B R AT 2 ) RER A MM, Bifn: GPSS(General
Purpose System Simulator)® SLAM %iE F F & 9 3% f1 6% 7 14) (8) 58 &,
STRESS(Structural Engmecnng System Solver) Y% F} TR B 458 T B (5158 B“J
T [6) R s .



(W) BERREFRE—EREES

A W % 15 (Very High—level Language)ili ¥ 8 8K Ju 5 1M £ i% 35 (Fourth—Gen-

~ cration Language, 4GL), ER— R FAISEREEEKSHRONE> DB
(High—Productively Language), MiARE—HERET, XRERKHLHR
LA ESEE S G AT AR ERKES N,
B AE TR T et #4482 518 F Nonprocedure Language), REF R #5757
HIHL 247, WA A RS T 20 BEAEER—ABE™H
MEHE, EFEAXARB=ZRIEFTN K, Mim: RAMIS & 1970 4
Mathematica 2 7] 49 Jerry Cohen F & HME— M HWARE T, FOCUS Bk
# IBM PC iTH B MRS,
H: FEEAFEHTARBENREFEFTAEGL),

(B) BEREBFET—HAEE

B #8757 (Natural Language)R AKX B ¥ EEFHFAKIEE, M. dop, =
X. B, EXERRTEREE.
BREH R AR REEEER RN TE) R RRN L=
B, EHIERAE RS SR .
BB S XS A EE T (Knowledge-Based Language), % BUAbEREGE
FWMEB RBROBR: AP ERIET TS DR A TEB(Artfcial
Intelligence)d) BRll, MH4hEF K G(Expert System )R ML E B AN —Fh,
HRBENBHERERRERES. HERMNENE RIEFHRHEN KR
BT, MEHAEREHNZEIARE NWEEEXELEFEA
REHFIZ X EFZRHOLLERIES.

B BEXBRHEBFETULISAR: P—ARNSEY, S -RRTCHE
B BoAROAOSREERWAREEST. POARENETH(Query), B
FEARBA %38 (Application Generator), BAMRR HRIBE: NAHHEN
BEENRAFLESMT:

() B EE—EMEY
FAESQuery) RRAEAMBEN RS IEEASERESHRE, HE
ERENEEARBEARZELE, FHAREEHT ISR ERNE
WEERF-EFTBRYBR: EHRESHES RSERITBEN B
AT, MARBER A EE, BiEVREH 8 B 4 X R
P, BRENEEHBABBBEAE MNESMNE® . fm: NO-
MAD2 % EASYTRIEVE Plus $#8 F & U5 S,
&) FERBFPIET—NErL 8

B Rl 7™ 4 38 (Application Generator) LBk AR TS =tk 28 (Code Generator)
RADBENEUA RFREAE A RETIRITN, BB
BIRZ 7 R A KR B RGN AR (O ERIERO R,
80k Sl o Y Ry BEHLHNNERE XBEOBRE),

_3..._



RIE BRI B B SRR XA (M odule) I R iy B AR K.

RFENARRNAIAE, BRAROZR TERBNAGRAS, RRAE
FRVMALGHE SRR MBI S AR, KB —REBZREFELINTEMN N
4" R £, ERTRERARRSE T RARERHHOL WA 4 RSB
“SnfelZAE.

=. WEIEE High—Language)R &

(—) #IB S, ¥INnEgsa
BB T AMEEEEANBRFHMEEARELNTF, BHEIN
B B m B L.

(Z) T AN RERNTERA LA
VBRI RFFE T IR 0 ) P B 9 58 5 iR 1 0 (debug )il 4] A9 3K
BSERMNBFETLX, MTH—~&REETIFOESR 265 TE
BHIRE, BHEAREETREERERIHEMNTASBRERNER,

*{Z) BAERER(debug)ES
BRRITALHEBHANNEH, THEELIERRBFERPINER
wit LAR, MARRBEFTNEONE, BLASSRHSERATES
-

() KA 5HLEE T X (machine independent) R EE 1
ARZEERATBFIARERSTANNSHR TG, HARREXMHT
RN RFRF(RRERPORRE, u%&ﬁﬁﬁﬁmtﬂnﬁ B i
ARA UL XAMRB .

() REBARY MY BRF, Tﬁ?ﬁ?ﬂ#mﬁﬁﬂﬂiﬂwﬂwfﬂﬁﬁ

(X)) SR X (documentation) By
HEBRET NENE M LR 40887,

F. SIEFEF(Compiler) ¥ FE 2 5 Onterpreter)ii it it

—) BX: _
L 4iFRF (Compiler) B H AN WREMNBHETEZ—, DL NEF
H(#M: FORTRAN, COBOL. PASCAL #BFAMHFEHRTNS
HRIE A R S B M VLA R 0% 2% B SRR (Object Program) (DL
EE
2. RRA (nterpreten) RN RN EREBREZ—., HBBENER
IEHE(BIAN: BASIC BB E)HE MBS 17054180 2 RMUE, !ﬁ
SFBAVLEE S @4 H HIT.
(=) EH: _
L AFEFRMERFHNSARREAESHSHNES, ERERFR~E
FHE B IREF (object program) (NS IFFREDF I, TRBEY
—_ 4 —



R R A R P 17035 A) (statement )R B RMURE & — 04313 3 B0 17.

2. RREREN LR BN ANUT TR, TR I R
PRIAT B IR Y B SRR R SIEA T AL T,

3. MRERAN TRFPEMEOREAE K, TiBEEF KBTS
A RNUTEITHE, BRHTEREREENEEY LAFS KX
RO A FPATRIN, FMLEREEN T NTHRFE TR RSB R
7).

() LW sogt .
1. WIERE AR A
(1) A
O WE AT —& RIATH R0 BRI IR BRI
BHBBERPATHY, MALHRTRARFEORIERT, B
RO A TTXRAY BT .
@ W& RAY IR — 4 1R R A A R DR TR R AR A0 S AN R AT
¥, HFHAPBREFK, IR REERTE S0 IFR
F B ERERAERATIEFERERAEERFE, KUY
BT HERORIFRE.
2 A
O BITHBRELR KN EHESE—FABRF P E-iFa et
WERFRERB/ETESERT LEAMBEENS, HiFR
FHRIBEFASANESBE TR L BIRNBFIER T
FHEk@m: )P KRTZERN, AmBEREEAER
B FMBEHT, BRRITHEE LB RMER IS0,
@ THieS WS B Eh AR S | —— B BB Y R B AR R R —
HEM, EEFEREROD GRS,
® PITH B AL SR LB RN BB —— LB BHRERE
Ao REEHRFTLAERF, HEHRNT.
2. MREFAIRBS:
1)y fA:
@ PATH B 0O 7700 25 22 6 Lo B /b —— R B R e IR IR RG R AR £
FIFEC R ERNUT E — R BRI AT, WMARRED
B AEGSBERBADLT. BUEEMNESETE LR
7.
® R BEENFRET N, —R ¥%E§%’ﬁﬁv¢f—fﬁ £y
.
@ AT B R A R A AL TR R B T EL W
HAREE RS R RN
) B
D &ﬁﬂfﬁﬁﬂ@ﬂfl‘ﬁ] HER— 8T - KRR RGEEFH

_._5......




BB A, RS KRB R RNLUYE — R R AR
£ EmmﬁﬁzﬁﬂﬂﬂﬁMﬁﬁL.m%&hﬁﬁiﬂﬂm
Wi,
@ SEMBENHNELRE—MBEBNERGETAESA, A
B BT B A N B RNUTE— R ER R AN, SRR
BARGES WK, WKL 8RR BT BT, -wss
H e 1 0 44 i
(M) ERHE: _
I RBEFEATERGREKE. FHESSXREYFEEHTAMNE
& ’ | |
zﬁ#&%ﬁﬁ?Iﬁﬁﬁﬁﬁ.#ﬁﬁ&&&ﬁﬂﬁﬁﬁ#&ﬂﬁﬁﬁ.

EH1
TR “BFEE " AT EREM &5 /4RI BT AR .
ARNEFEENRRRL LB EERRRS.

M WBRET— R-

%H 2 |
EEXRTEN RRE"SALES, RLEXHFE? L BFEN RTH
7 -

#:  BMRIEH (natural language) RAXHHEFFAMNES, #m: dX. X
X. BXHEBRT AAEE, MWALES (artificial language) & A 2 B s o
. pli: BASIC. FORTRAN. COBOL $HMTATES: WFHH
RFALEH.

M3
LCRBARSHRREFAMER LHER?

M CHETSHREEEANERRICHE TR S5 EE %(machine depen-
dent)®§iRE. ANRBEt(portable), WHEEF R 5H.8 X XL (machine in-
dependen)MIE S, AEBENBEY: REZ, FRAEMGHEBLRR
B8 B T AR AT, MAGEHRF ARSE RN EFEF R
R RS R R M MITT

Pl IR
R R (S0 PRI F XML RAN T EE
EGEH W HLIE & (Low—Level Language), B BLIE & (High—Level Langusge)



W LG INE N R 524 %(maching dependent) BiFE, AR BALHE(por-
table), 03 B PLIE 5B S E8 X X (machine independent) i} iR H. RH
RSB,

EH 4
{4 R YL IFE (Machine Languan)? f 4 R IL& & § (Assembly language)? f+ 4%
M4 & W (High Level Language)? X = ¥ X & A2 H4F 4 KF?

W HBEE. CHESREGESNENABART . (NS L&
HRRGFERLTRRAVSETABUG. FARMBHXRA4TEN
RENBEXNEE, FABHE, MARETRSABEXNEY, AKX
WL, -

' BHS
AR EEIRH. KRR HANROARBTOMREA.

M (—) EREIEFHHA
1. BRATRYSEEHL.
2 BESH AR EHNSIE, BRBRELEK,
ERBHEFHRA: '
1. 3. AERBFHBER.
2. RF 5 #H 84 ¥(machine dependen)tyif ¥, KRBt (poriable),
IR EAMESHE H B LEERF N AL T,

(Z) BEBEFTMRA:
1. ¥ A5 STMAESEMAER.
2. BE. Wik (debug) BBRPHERD. WHARE LB 867,
. MFANREEYWRMLLE A,
4. BTSN X X(machine independent)iiFH, AERENBRYE.
®WRIEEMRA:
1. PATHIRME LR,
2. RERFESPIAEHNE. BAREERE).

() FEABEFTHMA:
1. LEREBEESEIMER.
2. RABEAE I—RTIEd R (nonprocedure) BEFE Y, RO
CORERBEAT AT, TR LR R ORI R
HELE s A :
1. AU BN S 0ERIE TR, MR — M8,
2. TR BB, ERRE SN,




EH 6
AR TFERABIEEN____ _ESFH.
BERGERFREEARETFORARER_____ .

. L4 SiFERF (Compiler),

M7
BRI A ik
An interpreter
{A) does not produce object program
(B) translate the language statement and then execute it immediately
{C) does not produce object program and execudte the source program directly
(D} ex¢cute program faster than compiler does.

#: (ABO

EHS
Suppose we already have the following three programs
Program A-—wihich is a BASIC interpreter written in FORTRAN language
Program B—which is an Assembler written in machine language
Program C—which isa FORTRAN compiler written in Assembly language
Try to soive the following individual problem:
(1) To compile 8 FORTRAN application program(Called program D).
(2) To assembly an Assembly application program(Caltled program E).
(3) To interpret a BASIC application program{Ca]led program F),

#&: (1) ® ¥FORTRAN compueraﬂl.ﬁﬁEHCﬁﬂAmmbler(Eﬁa)ﬁam"I&
TN BEERFC.

Program C [—* | Program B {——* | Program C’

@ ¥ FORTRANEK i #FDillid FORTRAN compiler(B FC)%i: 4 R A
BRNRF D,

Program O [— ) Program C' |—* [ Program D*

93] E&#&AsscrhblyﬁiﬂiEFFEiﬁEIAssembler(ﬁﬁB)ﬁﬁﬁQﬁfﬂlﬁﬂgﬂ.iﬁﬁﬁ'
B ERNa,

-_— =

S
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Program E [—* | Program B —— | Program E

(3 © 5MMOHERE.
@ ¥¥BASIC interpreter i[RI BRAEAM I FORTRAN compiler(2 - CHS
HEREGER A/,

[

‘ Program A [— | Program C' —— | Program A’

@ EiIBASIC interpreter(B A", ¥ RBASICK B BEFFHITHIESN
RN A4 ¥ 3t B AT

- MR rZ Bl

FProgram F —— | Program A’ 3 § BRIT -

M9
R AW
(—)Assembler
(—)Compiler
(Z)interpreter
Describe the differences between a compiler and an interpreter.
Compare their advantages and disadvantages.
A Compiler 5 Interpreter #9755 B Ho A 6k & 89 L 4.
WK COMPILER RIZUAR R LA RBP4 A0 8 1 J {72
#i i (compiler) SR B (interpreter) F {5 RE?
Compiler B4 4? E 4 interpreter B {7

f&:  Assembler(URBA)R AL BEMMNELEBRT 2 —, DBANTSEHN
(Assembly Language) S ERF F R RN EFNSBESNS RN SBES,
Compiler B InterpreterlIE L. RPN EME SRS AP,

10
BEBZESBFRETRNMART, RS Wb & — 5B A A 57

B KEBRETEFEEHENANGT. ASIUTLRE:
(1) RERHEF(Coding Source Program)
1B KRBHETNEERRESRT. LIEEBERR.
(2) WA SMBIF B F (Input or Load Source Program)
R BEREREFARERERNBATRERBCERERENRER

_9_
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FRATHSGE SR,

(3) MiF(Compile)FIERF: WMAIFERETME, NESFHAY, BER
S HIAZEEWNIE.
{ER: ™4 HL25E H (machine language).

(4) E#k(Linkage Editor)#FT RITRSF
fER: BERTIIABAMNGA /7 HEEF. BRRTETNGNS T4
|, =4 AT R

R E R S0t R B AT A E VLA IRAT .

1.2 #FWRIEF (4GL)
EX
B {LIE F (Fourth—Gencration Language, 4GL)RH — £ M RIERBR S GH®K

Y78 4 ™ 71iE & (High—Productivity Language), MABE—~HEFEEE, Xtk
HLAGLHFEBRREAREEFHAMARRBEO%E=T.

FHOREER T IR ERFIE F (Nonprocedure Language), 7R EP R 5 4% 7R B3 0g

“ftan, WY LU RIE R < i 8.

FERBFTR-BRESANIES, HEFDKARE=ZAFBTHHE, fn:

RAMIS B 1970 /£ Mathematica 2 &) ) jerry Cohen FR MM B — 1M S ERES,
FOCUS REE7 IBM PC HITAUBIRIE S,

—
—

e
oy

FAREENRTREUR B

(—) REMEMSICHER, Bt IERNIEE,

(Z) R r B{EMinimum Work) EPEE[FF 4GL.
(Z) RABEH B TI(Minimum Skill) EJEEMA 4GL.
(09) ff FF & # 40 By AR 640 04 1) B 58 (Mlinimum Time),

() EHHARE /P (Minimum Errors),

(R) MEHEP T A B A (6] B /D (Minimum Maintenance),
(t) HRR B K (Maximum Results),

. EEREEHARE

FEABSTRETREENEAREFRIAE, LFESERERRYE, HARRE

PBRAFER O, SMEAERY. ERREENERNKE. ENEY. BETES,
RRRIE RO, %, FHBREREOTNTE. XH4E. SEEHANE
KRB IREE,

B 1

(— YR 2 i)

Fourth generation language



