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Vo) g

(3l 1 (o) (Fluwle (slagylj —V-Y-)
&ly glgl 4 1l Ll 5l 6ol (oplplo iy ool YU jliel €85 b1y by e b Slavlxe b b (b5 5l 4w )
oL VA Jle dgieyn iid Slaole sla b 5l sbe dged JoX g (5,8 il ol jaome gl AibulsT Lol
139 5 3l90 Jolis Loy oyl ;3 JoXI ol laal a8 yme SiodlST Slusbre 5 S5 lgie 4 JoS]

Al oo olailiwl wlusly 4 b by ol @

8L cawlio bagiy )ol ooy co> @

B35 dex 5 cpdle (b 4 WL ol @

Al ol pile G a4 atinly Wl L ol @

&) glagpl; -V-v-)
SleMbl 39)9 13 @ s NS (o0 )l )B 03liul 3)50 )9 5 )bl syl 5yl Sad IS sl o 5 5 as
Ol Jh Bl b (b cnl ol (ol sbojls jl g Jgi olages QB )3 oy sl (293 9 dlble ()l
Cas S eJass S eoldiol cwdSSl e S 4y ola g | Mg e bl &S olaacl S by ol (g)bw sl
Gan 1S e olitl ) ol 51 35 ool Sl 5 Blgus 65 (sl Ko pal Li55) 48 Al o sy (slad S
i b jgied 5o L Gl onl 0 aShpsk @ il S35 Sl pbj & & sl (gl el (idg (JgsS)d eke

ol Yoy 5l 30 gl doliyy g 35l cowsy 920 Lol D)y oYL SUl cubls Jge8 oS M j2 090 (0 aSuidio



gy (b Jgol sl Jood ¥

25 oSy Jass s il asliy Slaogas L1y )58 eods o Shs PL/T :a556

PL/I = Cobol + Fortran
EPa0 (g Sk —F-T-)
o1S (il (Wb b5 e plpte 4 e 3 g9 TPL Ly LVA0Y amd )3 (egian Sgn slaglj 4 il

sl ) gl Sy Jold (giuae Ghgn (b3 )5 g cund () 3 (Al Cund
ol G 008" ijlay b oL S @

am3 o ol g5 4]y s Cllac @

250 Sy i 4 ol 0 Gimels sl il ol @

D)y e iy cas awle e s @

S35 etle ou) 593 (35 K0 (1023 bawgs g n ool ] olnais; o
ool g2 ol )bl &8 sl opglate S5 ol S Selgy Jg b (2b ojslaie den Cund by Car 140
A8l (o (2L slate
s Sl - F--9
09,5 b )3 3l e g Lo yblolS (g3l ooly g Jolo s pulai ot sla)l38l o3 (idg sl Wil Sl Az
cshowl 9 PL/LC Jio aisb o b bls,l sl g ,158] coew a0 (ol 40 06 b b )
gyl Gjbw esky 9 =lib 9 2 212! buzo 53U —10— |
s 2ol 05 b 2 535 5 5 e Sty 1y b5 & )l S 9 e ol B I 5 Ans
5 ol b p8in als) JISH 5 cans ) ] 3 iy 45 (31 5 ol i Jald) ne 3
sae Lo 5 e b d)lge 2l )3 )l pU (naiie) Slles b 355 o 2] ol 59y 2 4l & ae
Bguy b & oo aclyy Jlo (gl il Sglite (s bae b (Sllos laoe Canl (S Syl 25 Lol ol (LS
Lo 5 hlge e ¢ Sllos bame 3550 (] )3 & Kgd (00 2l Joeeld o 3 hlige 4 g9y 2 2] cu Jar
ool ljae baes yiguals
F oS o 0Ll 0,8 o o oyl )3 1581 o5 (gl g dngs oS nlaomo oyl Sl diged iz 4y D
" 8l dd Jaseo - )-¥-)
0l oXlouS aeliyy 253 )0 oy (glyal iy g 3)l5 (gl 0yglore 5 Jolei aigS gua ol byl (gl atwd glo lao o
Aoy aSul U wile (o shatin Ly 9 03,8 D)lg |y ol L5 5)50 (sl (63959 31 G > )8 (la lare oyl jo Ll
- b il ons sk offline b ol atws slakase can a5 olaob; slp b cands (39,5 Coles 5 9395 ijlop
sbodly i8S (639)9 (lgis 4 1) 03l Sl blé | () dcgocme aslyy itud (29,3 (63959 S B (5 Jglte by
255 o 81 43 oy lae Lten () 5 o 135 Ty g 31> (a5 (5] Acgazna 5 03,5 il |y e
Gl & ol e pl )0 Wad o 510 (gl Alwd Cygo g Wb o (g diwd b LB )0 639y wleMbl |y ;
ol job 4y b Iodome dsliy s usead g (il 5l e 1l o al i Jg 039 Mol o8 amd doils 1) el y
e cpl el o oolainl b pr Gl aliy dlp Sley Cudgame pas gl awd lae (S0 (Shg e |yl

) s lasre )0 o edlatwl b 0 (ke 4y 0105 o HLad] > deb gl ] sy (g9 1 SU Ca 1) (SU

'Batch



5 (S8 Lihaas) (s5lw 4ol y slaglj sjlw ooly 9 ()b

Sy B3 b ) s gl gl bl JSul 5 9 058 e alagly )8 pasuie Sl edgiome
Hgxes N5 4 5 0dd 4wl b 0jgbxe (slalaomo )3 0l

' 61 8 y9lx0 o — YY)

s ] bt 45951 g 0 00y LS Sinles (3 (g3 g )l Jolei 8L Lm..m.o aoliy K b oyl jo
&S Oygo oyl 4 S o odlatwl 39 o 03 JFauelS 4 dnly yloj S > &S cdliie gla)lS pll gl Sloy STyl

b 53 a8 500 aslyy 4 objlag o loj iy ol plodl jl dm gde o3y olansl Slej iy Sy dsliy b 4
3 e cpl jo ) SIS 4 b5 g Canl Y05 0 (655eS el (gl 0ol basee jo s 53l g oo 0dld Cunl ]
Sl s o5 ©yg0 )3 5 0392 YigmelS cudy ONNING g0y )8 125 )l (998 (slallad (3155 (yudls & (o e
g sl CHHClola by wcuns Jod bB Uas 5o Ohao )0 dely aedl Lol S pusual 5 (50w 1) aoliy
Sl WLA dl °)9L'>°° dl.md«ol));
P17 FXVEWEPPIFRC VR SIE ST g1 g
g oo 0dlaiwl imio KA omile b lenler Jio 55 piwww Kl iy S cas &S (6yigmolS i 4
)8 Coenl Gllin puws (o3 (gl ojgle g (gl dtwd Glalame )3 g o 45 HS L oD Ans (5T gmelS linsun
¥ e . . . T - . . -
S5y Gjgo 4 Vgame S (lapiuns 9l Jb 4 (a2 ol sl (Koo w23 G5 a3 Iy
dond g i b (Sho 500 e Fwl gdgyg 4 Wb ol e B 1 Sloj edgizie Sy i M
2,5 o)Ll 53 lge 4y lgr oo 0l

/O (cboolSiss oy 5 6 piwses (s cdols i (ot Ygamo bbaea ol (ol 00l aidg slaasliy @
s (2953 163959 SolSiws b b3l sl (cogasce sy boaslyy 5l el o (1o5e 55 g oo |2
A0 il b Jolss & 5 )15 55

sl l3y55 5 ool Cuenl s base ol 557 liebl culls @

WS el olee 0 Ay aald 0,5 pldl osn 4 L bliul 5 blas o)) dapiuww 58 pl ;0 @
Sile B)b 1y lallad gl ojgloee g0 4 45305 3929 (6 2) 9 Cond J58 BB e

Gl b o edliiwl B)ly (3500 Olygiwd dlaxs &S RISC (gla 5suals” jI el 'y slagiunw > @
et b YS'§ w4 bgrye slaasl y pde 4l C++ 5 C.Ada

oo 33 guolS e —F-Y- )
Oy g )8 gty icdel Lol Bun 90,5 o 51,8 Hai de eSSl patid o guelS e jd (o0L 3)lse

wwbo Jdo d )55 b g aoly cCunl joaig basre ot g aoly o) joraie diges .l o3l (S81,S lae S
Wyl ol 0,8 Jaoke pin jd Java L{C++J;Lq kol g cwl b ko s <ly

'interactive

’time slice
*Embedded system
“Real time
*Reliability



gy (b Jgol sl Jood 5

€6 g 5 aSens brumo —B-F )

Jes yg oly LIS, 51 isy olgie 4 )8 Telenet JGgy o .cuils Telenet g FTP gy 93 cadgl <o s
2 8 JSSgp 93y 5 sy ol 4 b g 48,5 SIS etle Sl 1) bbb cuslyiie FTP (SaS 4 5 3,5 s
s 3l oslatwl o HTTP Jisl JSSg, ¢ HTML (L; slso) 51 am )5 1y gl 5L 5y90 cleMbl udle 4 a5 Wl
ol 1, Client o Server (slayigels’ Ger ol sl by ol 0,8 e il acbye oy (28 AWWW) Sl
5le 2y

Lﬁul.lJ )_HJlS owoly —fe— |

3 ot 38" sl (SS9 0558 ) (sode s9el (Sl emsS 05 ST sl o)l sl el VA5 a5
Ad e odlitwl Snobol ¢ Lispjl cguae osn skl 6l g (Forth) ¢y b Ll

sl Java 5 CH (AGL) p)lee Jui slagl 5l Lod s axio gl (JasS )l )b sboap)l sl 059yl
.)9,\»@ oalai! &59]9)) 9 u.m...] )‘ (S Gan

Mo idd oo plosl odls 1 (35 (icn 0 ) exine Jos &S g 0 aiiiyh olapi o8l b (souae yogn (sladsly
L;’.L“Ql'fj :u)).uul dl..,}b 2 ..\quo ol I) C,SP Ry N 9 ob)f Syl |) d3lij dLmC,SP ﬁwlf cc.»).‘am d‘)’.
3 ol 090l dimd plodil 1) ST 5 g 48,5 8 511y Waealy &S aimd o el yg s 4 i Sl gl g Perl Jzo
Cty C a8 ) b "S53 (o slogly & ibog ol 5 5513 ol Jlows (slopigeugli 5 gyoss Jio Lol
b Stllewl L ya ol o 48,5 )5 4 il 4ol slayb; Glidss > ML .56yl 5,8 5050 o) ;5 Ada
> o ol 1y Jlo 5 8IS 5loj >

0)9d S8 oalazwl 3y90 )bj
©bs Cobol
a5 wols Fortran,Basic,Algol,APL
o Assembly
EGean (o Lisp,Snobol
3)cs] C++,Java,4GL
el Java,C,C++,Basic
ojgpl | (eoanms C,C++,Java
PRV Lisp,Prolog
S Tex,Postscript

Lol 20)l8" aebsY =V Jouo

Al
Server
Y N
Real time



Y (SL8 lawas) (silw aaliy (slgls silw odly 9 (Al

w95 Obj Sy sleS kg —o-|

e ol s by S sla (Shy )l 3yse 32 4 25 3 el b lajliee 4 g a5 b))
=

S )6 9 (SOl zgsy - 1-0-)

st ol 1y Sty o) 331 551 g Ll S5 g (6 5 il bl oS 38 Sl 2 o K 3
ST

Al g mree Jol S g sy (2l bl canl 31 0l5 S50 9 el (35 Cun yidgi 59y L) e 26
i mdpn i8S 1y (bl bl Jy S a5 0ol 5 5 oligS 1y i a2l &5 jay 5 paisin 45 (g0
dox 90 &5 Wl (4950 slaylidle dal; il (g)buw )l WS SUles cublB 5 )l &S 5oy <l APL (sladoly
ol 2 blspace) Ji slas SIS e 298 o Ul bl alS el cpl 5 3l il (Slan bie Ly
Sl el opl g 39y 00 45 4 audy 90 0aiS Gl fleie 4 o> ol jd g 0uiS b laie 4 xS > Snobol4
D9 (o0 SMox (odn )3 Pl

PRV PN A, W

3l Uxe b 55 Jols <S5 onl 90,5 S o L) by Sl dlisee Sluogad lgn o5 Cusl ol dolss 5l pslase
ol SHF LT Gl o ask ke Jals of yr opdle 5455 adgi |y (5o Sl e 088 05 o 53 (ske 551 Sl
Caolyls 1y delay clbld oL

NI jgmm 1) Slale jeuws & gm I atb > ctd )then ...: s jgiw 5 Slaslbre &yl 1,50 ke

dp
L 1,5 gl 3390 o2k -Y-0-)

dse 56 ol Sl (b5 012,08 @ g b i T a5 4 cuslio L 08 (o8 5,187 )5 edlisol plSin 1o L5 5
Gy Mo azbla 1> (63,18 diej oo |y Coogad cpl ditad ol sladp)lS (45 olaob; il
oS oo 03lizl SNObOI4 L Lisp )bj 5l adwds ) (o3ld, (6l 5 0p508 3l (8 5 (ode Slawlre

eI 51 Slwiaiy —F-0-Y

Iy (=155]) S (gl ool g9 S s 4ol 3yls 1Sl Lol 0> 599 adgl 031> 48 umo dlawd wwgp aobyy L) 2 50
g9 Wl (ggy Jlosl g balises slacl o3ls g5 ( JSub g C )b Mo D)l dg3 g ungs dliy (b 50 a8 Al ansly 5L
Mo 8 455 1) 393 415 3,00 (ADT) el slaosls g5 bl so uss aobip Ada § CH+ aisle olalj 3l
» Class pogae 5l osliznl b1y sl 9y 30 1y copd g 32,85 o Sllas g Lalisee slacl o3y g5 Kl o g5 by
Sy salgd ilal ]y liel) clbls  elinl slaais jl eslatwl S a5 Ada b > Package  C++ L

Wby (o3l p> Sdgpew —0-0-)

ol (glize g (g920 Hldlo &5 Hladeliy dil ool lgl 5 ,Sloe Como 9 sy gy &S 2Bl gl g8 4 Wl aasl y

oy g (0l S bgy Mle cow) Sygo 93 A delyy (wyd Bl oo ool 35 gl awyil )l ()5
Dgui oo ploul aliseo (sla 6399 b ol p Cund yulas

'Orthogonality
" Abstraction



gy (b Jgol sl Jood A

‘5&»4”93 MU”@%—;—Q—‘
sl il doby laoe CUKl 4> 2 S5l (o 5 00l | L@ﬂ b cus g asliy dbul (98 g dobp e S

4ol p lase &La%c oy cbadol y Mio 390 ld by suwngs aoliy b; O] Wbl yid g S s S Gl
“9) Qb)f )lf d‘)’. w9 PR ($99)9 cl.m9;,o cho).zu’g: d‘)b O] L:.ou aS ol u"l") St lew! ..\J)lb L;.\J&J)Jé u‘“’?’

‘J» Cabbld -V-0-)
e slylze I (S 050 1l g adl, JUasl (Sole 4 (6 gnels calidee slapiunw (g9 » Nlgo Lb o (L) S
Ay (ool pile 4y a7 b sl 00 il 4y piile Sl ol S W] cull g 4oy slaoie (ol
i ,ls Kb 9 FortranAdaC s Jlsl LB s eile 4 wdle 5l by o) )3 odd aidg (slaaely wils
cJ‘o uﬁblﬂ u..uljﬂl l.» .J)lb u.»Yb )Lu.u) A 4 I) uj)“9 L}il |9l? ub) ..\J)lb JA> J)lﬂ ‘_glbd«ol.;).g .\Jy ‘_5‘).3 L;)L\Jl;‘.wl
oalaiwl 4 3 —A-0-)

Ol 4 ond iy ol asliyy o Cusl b g aoliyy b sl g aoliyy slaply bl 2 ege pais e

Hlal wole anim Lol )lae V0SS oot Lo fonels 4 1) (o0l aijo ()

e ($olme Mgs (oo Ial (o0l Wlads 4y a7 55 slaasl :L.o?m by S clpl Gloj iy gl ) a3 (<

230 o DisksRAMUCPU logas (5 5gmols mlio j) oolial ol acliyy glyal 4y o w3l oo

2 i lgzetily (ool Mio 298 lels aoliyy b 08 o Jsbo o8 loj e i taeliyy a2 5 3o (0

U st o255k otz b g bl 4l lad consl (Sae (152) Conl Jiogn diz i cnl g K9 (o0 2] a8 g 005 dea 3

25l o CPU ,Disk RAM logas (6 5oueals’ milio jl oolizul Jols das 5 diy o (395 b,k s balas IS

035 Sy 5 38l ey ) e UGl dbnl (e Clgr b acliy lad anje Joli tacliy (5l wui (2

Ll SY IS

ol slwo g 925 -9

2lo g Mel (lygind 290 sdaline &5 Cunl (pl (g90 Aelgd parde 5 Cunl L ol el (gilw doby b g

Do o0 0300 b (e958 gyl 4 &S Cunl ogrbe lod (L le.l.no Ligd (oo didgl oS> b sla sl
J&b pal)l s viarray [0..9] of integer;

C palyl cy int v[10];

D9 48,5 Jla 3 e dlael (gl p WS Ve & Culine cpy el 93 o tliae

'Port ability
Syntax '
"Semanatic



1 (S8 Lihaas) (s5lw 4ol y slaglj sjlw ooly 9 ()b

UL lwlo slglso —v—|

Vil ke Slalre Jio )lag A8 0 oy (g woby (lj S 0 | by S o (S Sl Jao
15 s o =¥ Xaigils =V b =Y (g)gwd

LS ygd Bl 1Y)

dadls S L b S lae o2 e 098 (o0 cge jetwd o gl pl g sl Clygid gl Alos Jold acly Lol cnl 5
Pl pj Ooge 4 ol ez 90 S 0y s b 4 ) dle dn aed e,

1 )gs;

2 g

Slagls A2 28 o 12l 5 @]y Slygiad 55 58] o gz S oo Can FgnpelS 33l i ) By 5 Jo 0l
05950l sl a8 o Sluiiy Jae ol 3l Cobol g Ada  JSul PL/LAlgol Fortran £C++ «C asle 0048
WSS o Sl Jdo opl 3l 55 JgesSy CH € asle
Tl gl Y-V
Do oo JWd ol 3, Sas puile clls yumi 0,8 s gl 4 5 cunl mlgs 51 gl asgoome Jolds aolip aylij opl o
2 Slles (680 g0 50 Cully malss s 50 1) Csllas a5 ) 1) S50 slaeals 4SGT (gl 4 in
g adol ooy &y Sliwd LU opdy plowl fuile dadgl b g9y Wb dos 9 0 Juols Collas donis <6395 031> (<9,
)Swn 1y adgl oald oyl b ogis oo plosil oty wley (pidlu jskaio 4 (L8 oud dbul miles 5l ulei dlom ] b deli yy dxwgs
ax oyl g @b (oolasd led]i8 Cyso 4y (Jao cpl 0 asliy jalls les lgi adgl slaodly 511 Fwly eyl g 03,8
sl o5 Sygo b ol ol 928l LS il 4 el lsis 4 el

fu(...5 (f(data))...)
VGV u.x.gl.'{ dl.mdlg)‘ cLiSp 9 ML dl.mdlg)‘
T aeigilB gl -Y-Y-)

2203 g asliy (sla ol 3 I alie (o) le (9 ya o cul (158 5 ol dgeone Jold 4l lagl cnl
Wil (bj cp Bgpme 235 (oo plodl (Jlosl wiily jl30 Lulyd (pl ST 0ad (puyp alyd weigl slagl;
25 o 4 o ilate g aby b o] 4 &5 sl Prolog

il 5 JSS 4 oo s S 90

'Imperative
A} . .

apllicative

"Rule-Based



gy b Syl sl oo V-

Enabling 1 condition 1 — action 1
Enabling 2 condition 2 > action 2
Enabling n condition n —_— action n

coip B byd gud Jlb oSl 6isd o L2l i a Dlpgis oS gl ol L sl (6900 015 4eed 0 cnl 52
S (0 )8 02ltl 3)90 055 (ot g (Egian (hea (£2)5 sladsly > el gl (pl 47 (o0 e ] 2]
15 o gl - F-v-)

ol gl g9y Sllas g o odls Coyui Jols Jos5lo yo oS (Lo (o) b Jg5le 5| ¢) acgamme Jolis aoly b ol 5
ol bl WS IS odld (pl g9y U Mg (o0 yad milgi 3l (gl asgazmo o ool W (el ool clusl d e sl o
w38 gl odly bl p3lw b d )3 e wngd aolip )0 00,8 dbwl (6 &)l parde g ool ludl koo b g5 o )
WS e oalil 0303 Lsl 5l uxe dcgesme 5l 45 @lgi I (ol dtwd ile b opiomen b1 o Cawd 4 (69w (slayb;
Sbab; 5l b ases CH+Java,Smalltalk 595 o Jobs b g 4ol Gllasil ol o lieb) Ll
s pbul 1y ols oo b Lo oo Il iy 4 &S by Prolog o Lisp by 4 sk, oy o 1SS
b 05 K oo oy o) 43 93k 03 IS5 b Slgs18 ) B  d l sy C ol 4 ol e e
ol 0] Sy &y Lmdi Couo g sl y S ol ol Suiss ] ks
D5d (o gume S (5 5 gygmed el by Sy ) (S 5 CHF Ly 1489
1D pudl s AoME job 4y ]l

(Imperative ) 5l 45, b i5,3500 b @

Dgai o Tl ol & YU 518 Conl ob o iy Ol ygins 1 6w G a0y
Statement 1;

Statement 2;
C, C++, Fortran, Algol, Cobol, PL/I, Ada, Smalltalk, Pascal : sl

(Functional ) .U U ¢35, cloil; @

Ayl giyagr Jledld cubl g wimd o S 1y asliy o JUS j0 moles
Functiony(... Function; (data)...)
Schema, ML, Lisp: sl

'Object Orinted
"Reliability
"Flexibility



" (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

(Rule-Base ) 5y i Jto @

Al go ¢ le 55 (sl 0l (55158 5l (sl 4o gece g0 4 adaliy
S el el i sy &g 53 o8 Cand I 5l alite oL ol el

Enablingconditionl — actionl =  Actionl if enabling conditionl

Prolog : wsb

(Object Oriented ) |5 - i slgili; @

Sy bj g9 ol ol cone il bC b 53wl 6 wlie Jg5le ya a8 conl osds JuSi5 Jgile (o0laws 3l aali

C++, Java, Visual : b

Y=V Jods
LﬁubJ GJLm )J|ML’L&»| —-A—1

Int I;
I =(1 && 2) +3

)b 2929 Jo ol dw ol (295 5 )std (slixe 4 (90 (g sl Ol S 5 B8 5t Ao st S odalite plSin
Ol Oliine 4 asle @
FoelS 59y aslin sl g ol @

Ol dlslinl 4 deslpe @
besilo ool plos .l (o3)lliwl iyl ghls (b 2 898 (0 (B3l cael & (SHSde 5y b dblie (sl
a5 b bl amd oo iall 1) o Gollasil cullB 5 Jos ol ol o (g5l 3kl S ggym 3wkl ol 51 b

B (o S IS s 33

- 0bs &l 3ylslisl cpl S e Byme |y (ol (g 4y b odijle cS s &S 1 pogmad g fuili] @

g Cawlio Wl 025108 oS ol

W55 o @l ANSIIEEE SO 5 Cgyme (claplols bassi 45 3 oot g Jili] @
Couio § (SigS Y oy g Celbl =Y ol floi) 10,5 )18 s se Wb iSO dw ladylailin] 3l g0 odlatwl (gl
oS
ol ylog —1-A-)
Cangd g dsliyy lagas 298 tdgs 38kl g asbiyy (b5 o (sl g 4 o ol cpl (olis loj ) yskiia
3kl 15 L iy ol Mo 10,55 &l T 51 6, B5leb clagejlo ooy b g 5 luilil 15395 s ya oy 50
3yl 3l (g5lw ool 3l pdg5 Ada by sy semg o1 5 o3k HE5lb (sladstns o (oilwnliliwl oloj yo g A
g 085 (53l 03y T 1 a8 slbdiges Lo caS 150 3 kil Lol ¢ JISsly 5 C elaylj o 4

'TimeLines



gty b Jgol sl b W

“59).9‘,:9 celb! -Y-A-)

ol )kl b sllas osd atde (sla asbp baid ()b SO gy HhlelSaiS (cgpm 3 lnkl I HL adly 4o n
Sl bl )b cusl (San A8 0 Mg Canlio sla (59,5 yluliw] sl doly (glil a4y g LS 0 a5 1y )L
Dol o yaduie QT Sy gl ot gud a5 Ll asls o)laliwl yy 0gMe

T Oy guiog (S —Y-A-)

cdylulinl b was olad,laibinl (ool 5 lg0 )0 390 (g5lojl [0 9 ik L LSS Jlo & Job jo ojlslinl o (el
aS W dalgd Bls oan] Jlo Vo B0 390 m (gdm (slad )bl )y (Shg <K qon 63,190 1 Jg 5, )55k LS
oS (o pMD Egmte b (S poréde nl

Al
Conformance
Y
Obsolescence



¥ (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

J9l Jrad SUlgaw -9
i OV Iguw
(AY P> Jluas )51l (o5 0o b5 SO lao 1 55,130 5 Suolus™ =)
ol ol pas oo Sl 5 (Sl gy -l
Lo y)l8 (sl g (e gl )l Sl 2

(AY 5> Jluas )13l (o (5505 b S 25 sledls 51 <SS =
FLOMATIC.» CBL.z PROLOG. COBOL.Jl

(AY 5> Jluwo) 13l a5 )le 295 48,5 a3 13 ol ladjliliwl I 590 edlawl (gl 45" Jiluo =Y
ey o Sl ¢ aolids o .o b (ol e ( SaS 2

(AF pgd Jlnoss) Sums JoI Glial £ 5o 435 plis— ¥
Sl Soo 5 0)lilin] sl 4 sl .o KW WS FPCIST | UV Iy SO 1|
L9 dar 5 (bl (lj 4 (sl el yy bl dede pdle S (gxlore 4 s 2

(AY g Jlwows) Tl o lale 435 plaS LISP 350 -0
b (b cud 0aiS Bl 0l Su glye 4.l

Ngd e Sile o3y (295 & LISP 3 (5 5500lS il
ralm Ap)

(AY 9> Jlunas) S puss 435 plas—F
Dyl Falar (glanwd laze b (gloygloee bas jo as gl .
A8l )0y 0 Sloj slacadgizee Il lojglre slaaly o
g 313)55 32 (Sloug Cuenl | 0ad dpd ot 3 b S5by 2
YU 3)lge ads”

(AY pgd Jluoss) 955 )8 Jaste sl a5 plas” s Jaslewl 5l eslitw] jglate 40—V

(A=AD Jsl Jluass)iad 5kas 3157 51 09,5 plaS &) bgyyo (b5 clyl olis 4 IPL —A



gty b Jgol sl b ¥

(AV=AF o) Jlnosd)S03L oo gl 40l (claglyj allao LY 51 3,50 piS—4
dgge (il aoly b)) 5 agy eolatwl.dll
g 2ol Sl Ao (slajlisle (lido
0Pl 03an o ln il asln 0l e SLle
ol oo 3)lge dad

(A=AD p9> Jlwow):jl w5,e ALGOL CGolual-9Y «
Aol So05 0 luiliwl olusly 4 gl baslis.cll

V- PRV P I | P NP FU T
il Ade peile S (5 ylons 4 iz
YU 5)lg0 alS's

(A—AD 9> Jluows )3l 45l laslj gl Y

Egas pheh 9 (§)ldo el (sl
YU 5)lg0 alS's s &

ol oS Lo Canols Slewsl.co s 35 SWlewsl (5,5 (sl 1Sl
Pl . Bl (o 0linl C jl eginn joonz

(AS=AD pgd Jlunows)Ssiol S b5  Slwlne calises (sleJsta— VY

d)?m}.) cwbc‘;wcb.ﬁlﬂ L;g..) 99;0.”.&

(A=AD pg> Jluwous )Tl 45 so w4357 o108 o lasliwl 51 3 g0 odlazul (10— Y ¥

S oy dilly

(A=A gl Jlos)Sunline do & Soles culslB—9 O
e ;500 cpile dy gawdle 31y b5 Sy onds atlg (cladeliy ylgn 2o oo sl &S Cunlpilyy )0 o guad. ]

Y
il e b 35 Juols a5 5 05 S5 0 U 5 0 ] il liamgeas ol Sl

oS bl i (L) S g oS S 5 e b ]y iz (b 93 S g meilsy Sl
Gl usro 7 g @ 3)lg0.

(AV=AS 293 Jluwoss )Tt (b5 (slo b ()b 93 yo aisjS S -V &
C++, FORTRAN.o ML, LISP ..
LISP,PROLOG:.s COBOL, PROLOG.z



Vo (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

(AV=A5 5> Jluosi)ind 5)lakil 395 (L3 5 sl j S phs=IY
RIC FORTRAN.; C .o ADA.Jil

(M=AY Jgl Jlwos) il o5 JoSI Blaal 3l 455,050 5| SealaiS— YA
A5l SO o luliwl alusl; 4wl JoS laailis.all
A5l dto Lot oS hnogi (sl 1l Sl

Sl iS5 cdle )by 4 Ll JoXI ) el .z
Aol Ade uile SO (glaxe 4 L JgSlD

(M=AY gl Jlos) 23b (oo Slles (lodae | KeolsS By 5 i pi— Y4

€9 525 gyte b Joregil
0D Al aaneand slojy Syl sl o yglme. s ) awd.

(MAY g )] o iy 5 51 SKualsS 105 038 s & 4255 LY »
D5 oo s |y (6550 slodlj oS 385 e3ls (gLl (sl b £ S b by 1 gl 3490
Cubld WS o edlatul oaly sludl I sgae (gl dcgazmo | &S wilgi ) (gl atws isle b s3T5 asly 2093 D90
gl o sy Ty (1 sladly Sl
bl WS o edliwl edly (Ludl 5l dgae (gl dsgerme Jl 4T wilgi I (gl atwy pSlo b S 5 4l qogm 590
gl o Sy Ty (1 slaglyj dlezsl

3)90 > P 9 P92 d)lsez P 9 Jsl 2)lge o P9> 9 Jol 2,lge-cl

(M=AY p9> Jlunoss) 5395 oo 03litw] cgiuan [ign Jio (615 maonal slod,)l5 )5 L) dw o i3S plas” -V
Lisp,Prolog ML... C++,Ada,Smalltalk .l
APL . XML,PERL. C++,Lisp,Java.z

maoby g eyl Jloyl B3¢ (o cavge CBin ol 109 (ame sl 4 s Kodp JoS by Glial I S-TY
(M=AY pg3 Jluwosd)25 &g B3, £ 4 o

o b i o gl Jslig AL gl bl sl
S e plo & Cows sytin cudgize « O L bl 5 (g5l asby slalase jI Solas™ ,>-YY
(A=A gl Jlaaos )53l

sl @y laboe.o &l oyglxe slalasro. il

i) slalasre.d WP WO PO WRIZP T S W



gty b Jgol sl b '

(M=AY pg> Jluness) Sl oo zuno (Embedded System)ons auss (slapiums dy90 1 35 3)lg0 51 S5 plis=Y¥
VO (claalSius 5 b Jgoma Lo (53 g 4bgeye Jale inumms (ig Ygonalngiun cxl 3> laacliy 2 Jgl 2,90
g o |ynl
S o8 5y o e g Voens 05 4 (slapiu 3093 390
g 095 3 Bpiu (pl )0 Sl Cuedl jl Cors g sleiel cullE foguw 2,90
3)90 4w b > pow 9 Jsl )90 -2 Py 9 9> )90 - P> 9 Jol 2)90 -l
(M=AY pg3> Jluwos) Sl gusno £, b (sladol 3590 45 5 3)lg0 I S pliS=YO
D9 o Jols (b g asl y dloiel cuil g Bllassl cubild 585 00l sLusl 3lo b gl 3590
Jobs ygimd il (2l oy lusl (sLad 1 dgaze (gl dcgeme ol yer 4 wlgy ) (gl dtwd sl L tegd 3,90

L (o0 ool (gl oazmg 01> (bl g 9398 (o ()b @l il ] dsgecre 1] togw 390
3lge il plSomn > Pow 9 £33 Dlge T P93 9 Jsl 2lge o 3y90 4wy .l

(M lal) 203l a3 (g3l slidls gilwodly 5 (b addlas Blanl 1> 5155 50 | S plS-TF
o gidel sl e oMl b olslo s939n (§3loasliy (slesl; j1 st odlitl .l

csmds deby Gl oy bl 1S s g 4ol 65518

(M i) ol 005 03lizasl Lagl; oS S 5 5 PL/L ) (ol YV
Cobol, Fortran . C, Ada .l
C, Fortran .» Ada, Lisp .z

(M Lol Susl o5 uomo 00 duss (slapiums dyg0 )0 ) lodl 5 51 G plS= YA
Gl (20597 it S ] 00 dend (645 90008 pitannnns S 1]
ol 05 dpnd gbdaol p (gl ot Slao (oo g dleis! culils o
A5 o Libe o0 dun sladel y yide sl CHF, Ada i
Dl el H0ye3 5 (slofsg Cuel ) odds dsi ldpiucus jd s (o3ldy
(M @lasb) (3,15 )13 3T caglyl 3) adligal o by Ko Slio o 5550 51 S pls=TA
elil ) slaidy o SBlS el
(M (i) Sa8l o3 giloaoliy slagly Sluwlns sldie 12 25 3190 51 S pls=Y'
I)fud.u ) d]")ﬁb“ v o.\.C—B).g u.a...m N u"”l’ .l
(M Glinas) 23l o5 (gjldelipr sl adlllas J¥3 2 3590 pliS=Y)

s gideliy sl dde glbaylisle yials .o dorg0 o gdol p glalj I digy oolatwl .ol
w‘c.}wdﬁ J)lym.b 0050)9))@‘5‘)) d)l.wd«ol))) Oy e ul}u;] v



W (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

(M i) abb o (53155 slodby e3> 25 slapls j1 o pls=YY

Jgss J&ub .z Jr e BRe
M gl Jloss) 8358 (0 gwzme (g5l acliy baybj 51 S plS e 55l s 51 Sgloy omng 4oy LYY
(A

(A=A gl Jlanes) S (g5l 4ol b5 o090 Solss L6 )5&—"'\;
V] FRPVW] AR PO obs aliw ‘_gl.muf/";ﬁ 4 350 Q&.o‘ u“""‘"‘”

g Mol (lise b wde (S alie g Shy 45 Jle
AL e Syt oS 5 bl e iliss (sl Sy oS S

(A=A Jol Jlos) 855005 ihate Jdo 4 (gilo dobiy b (slaJde jl dtws plis=Y'0
15 5 sl Leigl slalj @ B slaglbio g glaglbdl
(A=A pgd Jluness) Sl plaS (5lo asliy (sloil; 53 doles cusls L Orthogonality I jelae —Y#
Wb Lre b (gl aoMs a8 ¢l SO 5l (She dis (gl aodE.
LBl Lao b by Sy A2 o5 ( Sy a4 ol 5l Shy S bl o
8L Unol i oS5 &5 el ol (Shg S 095 S S
8L Unol o S5 o eiliie ()b Nl (Shg L (195 S F

M p93 Jluos) Sisled o oolaiwl (bgy 4> j Yw Lol « 4ol ;5 S ydie solwl 3934 3l (5 pT5ls jslaie YV
(A

s 4oy 0 el oy e JobolS.z 059> Aslgh.o o> g5 o Mel. il

(A=A pgd Jluows) 9355 oo 1,8 ookl 3590 gomims sld)5 slys 135 (sloilj 5| SeelaS—Y'A
Snobal. Java_.z Ada. Prolog..l

(AVAA pg> Jluwad) S553s5 g0 51,8 oolaisl 3)90 (os a2 cgo & j Slygid g5 (TR

Assert (x>0 and a=1l) or (x=0 and a>b+5)

Lyl (b Lol lioee JololS.o &S bla.dll
(V=AY gl Jlaosd)-2)1s ol e« Lo L ot (Shg 6 ol 5 b5 S ) dilises slo Sy oS 5 o
orthogonality s .o breakpoint s aks .l

abstraction ¢l > combine .Sy .z



gty b Jgol sl b A

A gl Jlaosd)-2)s (g5 sllae 5l 035 59y 1 325 sl | S plaS” SialS ()8 5 slejsy o5 51— FY

(8
ojon sl dnse .o 0595 (5135 A ja .l
0392 L?l)'L’ Ay D 0595 Aoy Al i

(=A% Jol Jloss) S 15 4ol 35 4S5 Slwle Jao —FY
Int x,y,2;
x=sizeof (int);

y=sizeof (double) ;
z=x<y?x:y;

S ed Jae Lol Jdo .z b e & 5o .l

(Re=AR Jgl Jlas) 13555 o 8 0lisl )50 (las dr cage & 5 Clygis g5 ool =¥V

Assert (y>0 and x=1) or (x=0 and a>b/5)

sl by ksl .z oo JolelS .o S bl .l
(2+=2Y Jgl Jlnos )88l o JSU g 40l b Bl 51 053 lga 5| Salus- € 8
Lgd ded i wdle )by 4 1L o asli .o Omile (5 )lone 4 (1395 Ao )]

b gl odldy (il o cwl Koo s jlubiel wlusly 4 oS L el wilis

(1= gl Jlad) 1255 (g0 gmine (50m0 Shgh sl o) 42wd 32 205 (g aeliy gl b 5| Seelss ¥
Fortran . Simula . Lisp .w PL/T .

(A=Y Jgl Jloous)Tamd (o i 1y (omngs 4ol )bj S5 p0 doles cuilB 55,190 5| Solas—FF

358 i 50 35S (b (sl 45 S 5 ook il anlie S| (5] degrme Sl (o i iy ol
Al liasl, 55 ol 5 5 08 S 5 om0l S0 5l ilien sl (g g o ol () 205 ] gl 2
Al bl 4ol dy 030,63l bdd (gl b 956 9 camlin JyiS gla ksl o Slos o ool laidl L L5



AR

(S8 Lihaas) (s5lw 4ol y slaglj sjlw ooly 9 ()b

(AF=AD p9d o) gin [y o3 ) SO Slas 1 590 i a—Y



Lol (b Jgel i gl Juad

)]

Jlgw

)

Yy

Yy

Y¥

Yo

Vs

yv

YA

¥4

Ye

)

Yy

Yy

Y¥

Yo

Y5

YvY

YA

¥4

)

¥y

¥y

¥¥

¥o

\ i

J9l Jrad iws SUlguw sl — | o=

b

(d

=

)|

o
¥t

ol>|<| 0|6 t| |-

-
*

-
-

—
-«

—
‘1

—
‘ﬁ

-
1 >4

-
o

-
<

—
>

—
ry

-«
+*




:PB:IJ.ID.&

u..!.l..l...ll.ﬂ Gjlﬂ.ﬂ.ﬂ I:llj..l..l

@ ibre sl ygeals B
Silre opmile olpe dlud
aLss! €Q
2Ll glagyle;
Ll le; <
o2y oloj <
ok ile oy olo; <
obs Gy oloj <
Ll gl oy Cuonl %

i g g Vg R

o ® 0T ’. b
._/fu:;i‘f’ ¢f12 ]

doldo %
o il s FselS B
I3 ol ko gals B
&ile slacs lose 5 b puie
dozy
Syl W
(S ol 9 4o i duaglie 4
labs els) B
SLlels sl by
Sy slagyl; 4



o000 — | —P
ub) L’)ﬁl 4 04 dlig) L;Lm d«ol.;).f LR P u_>|)Jo d‘ 6.39? & ..\JL) d,:J9| L;Lm ub) &Y} RYATY) O])f Lm);wlf ‘M.@ 59
D5y caz) cund ()b g (ade Slasbre caa) o558 (bj Mo Ngd Lol by Sauls’ 69y 2l )5 ©jgo 4
g ot Lol 3 Al (i (Jg 60 o s edle () 5 4 &S Sog: (o) S & (S
Slgzs (5ol & ey asbiyy &S Canl gl B 11 el 00d JLS o 4eliyy g 33 00 1)) b jignpels” 0 pel Lol
» Package S35 s ML > ooy g5 CHtys oM Glaogas Mo sl LS (6)05 & i j» degty dsliyy
L3 A yke S 1 L) oSy drwg plEin 53 a8 Lele aw il 63,8 5 ool |y Ll JISl g8, 5 el calu Ada
255 o 1l o gy acliyy a5 (ggelS @
S o Sy (48ly 5138 Coue 59y 1y 0L ol 45 silre PamelS L 1l Juo @

0L o SFlwlre Jas @

ol 612! 9 J3gaols —p—p
lypl 90,35 HUlg a8 oS oy yad ooy leidlis g et js3 51 (gl acgaome Cjgo 4 1) JanelS o o )d cpl o
3l (5lme) (o33l py5 00 (g5l dendd b (6 58] s Wl oo yigmeals’ iy ) 3o 23 ) T lnatoli
2 6158 o 5 i guelS
5 bels (Lol dabls ol SeigyiSU lao 5 co)l3l o slinl 5 NolS” a8 sl (4 55m0lS e8] s igmpols
25 055 cpdle b5 yotwd o & bgype 458l o 68 da panelS g4 oyl 43 .Cuwl 0ud b le .. g ALU
31390 oo (5o guelS
\‘d}i) dobyy b aladls S y5 o AL uj Sllas oy 5l gl dlis coptle L) Hgted o (6)l38l Dl Jomels S
ol 0045 045D
Pl oAb JSS i 7l g aelyy sl alie JonalS o
585y Jio ) 4l clo slaosls  (intscharsreal Jio) adsl elwodls jI (ol asgoms Ll yomels K, D031y o
S pald Slilas plol gl (g 4],
) S ol 1, laodls (s, iy sl 4y Slles 1 sl degarme b selS Syl Jlos] @
(omdle 0lj b CPU g

a8l il Slles lal ciip IS (lp olle b Famels S 2 Olgiwd @bl Cui i J S e
(8 g 0ad iy poi b adgl Cliles (sl2l i J5)
g Slles lal b oS sl awaly sleedls U8 oy loppelSe ail amels Sy 20315 1 aliws o

(ol g dasly pj o ool Jaml JyuS) g oo

'"Hard Ware
"Firmware
rMicro-oEeration
PROM

°Data

“Primitive Operation
'Sequence Control



il (S Ldhas) sjlw 4ol slogl; silw odly 9 ()b

d)l.w .)])T Ol g o> 9 dwb).) d‘).) alasls ua.:.;.a?ﬁ S>> u.:l.hf:).u&n Jol.: )39“.:7[5 L&) :Yt\k.é‘b- Q.gﬁ.\n [ ]
il 4zl dladls

Sl wald il claolfius b oMl sl gl olopslSe bl Fameld K P (Tllos baee @

19 gaol5 ol

U il polis g @yw lacld jlasly nl ABL (o0 omeld S pre slagise ) (CPU) (65850 Stjlsyy sl
2 oyl el ol lcls s o153 90 LS 5 wre w0 Ol g ool slacils ol oad S
Jlesl jl o o> gl o 5o 3y90 (slaodly (g5l 0,x3d (gl o 03l laculs ¢ dadls g9y il ygiwd o Wodly 3,8
o brwg Jos opl a8 MBL o Ban S odilS jasuin Lol dbils g5y Jedljgied pp Led o oolitwl 4y
o3ld (59) p adgl Jos aSLI B 2gd (o0 030> calisee (sla jisy & piY Ol ygiwd g (Gldes (WS 85 o des 5 CPU
adgl Jlosl opl ol osds JuSKiis o opani ) (6l S ¢l adg) Jleel 5l CPU & b ojls g polic 39 plol
ol oas 03y L i IS5 10 Jsere pauelS SO ylojl kil coglate ccalisre (gla Kibjloy 50 Canl (Ko

Sz 8 6098 Sl 3 2, bl

i
i
i
i
L ool slesls Eq. ......
i
i
i
| el
——————————— K alyl Jos 1
3 s
i

1 Jade yob 4 (g amels A i (gl5a] sy
Laaly -)-Y-¥
Caawl 04 0303 yilod aodly alasls Lol i duw ¢ 508 S5 53 (g (o0 0,5 o aladls 1> sl
ol Job b GlalS jl a8 Wad o pSlojle o slaca | gl dlis Gyaw 4 Lol dadls : Jol aidls @
Siloads JSiss

'Data Control
"Storage managment

¥ . .
Oprating Environment



O Cond y2 a8 Kgd o (M padl (5y5b 5 Cowl SLalS Job 05181 4 @i Ly Job 1 los dlidls @
o id Sl (23550 9 35 o )3 Wl 5 Lol aladlo e Vgene (o5 @ alable A3l o> JE
Cuol dladls 1> 3990 (gloodly 4y @ o

Sgd oo 03D smabline g b CD | Sad g9y 1 o5 1 oiils goalidls) o, clasls ®

Jlos! -Y-Y-¥
Ol ©hgiws Gy @ o ws Sllas (oS L jblie o W3l wih )55 adsl Jlasl I (ol asgeome Wl Jouels
Al o ymile
Add, Sub , Mult , Div e : JGluwlxe adgl Jlos! @
Cutoly e 5 yaol duglis iy &) SPALSNA,SZA e 10313 polic §I soled Cons g1y adsl Jlos! @
(slael 299

output,input,skip in,skip out Jie /O soliiws JyiS slw adgl Jlos! @

3 S Y=Y

@l ol Db o aseie PC L by oyl @ld @ligioes Lawgs 390 |al Wb 48 cam joiwd aoliy glyal o
1 42 oo ) Ygomn 5 ool Jignsals’ 3,Shos B o i35 (o o0lisal (51 o 5 ol (g 9203 o (55l
aladls 11, 5La5 5y90 y900d g 3,5 (oo daliyy (0,3l S 1) (Gam gt )3l puie 42 sm > NS e 1SS g 2l
VS pg3) Syge 3 |y aislas S oo a5 Waisles Sl (gl dsgerne 5 Shles o5 S ) j5med (S e S
S ol 1y ol b alsils 5 sgmg0 (sloodls ol San adyl Jlagl 8 o g3l ol b 1y Sllas o 45 o
A3 (oo Ui 1) pude Sy 3 yShes 5 JS

2yd oS e,
(laigles 4 Jas o)

“Uﬁdl)?l?#&é: Y-V U

'Cache
"Program Counter



vo (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

Losld a4y obswd -F-Y-Y

Sglas 4S8 jastie |y 18 o ool o] 5l Slles G &S 1) pladigles 1L udle jetwd jo o Slles 4S5 ogMe
P b opdd o bl bk davisles i slp (030 b Pamals il S )3 b Lol abable ;> cusl (Sos
woly o dalaie dadiglos 4 olawd (gl Dad o adS ooy & oliws J,u8 bl fpl 4 o8 il ash baigles
ol Ol b alabls ol

abdls Gy e -0-Y-Y

oS bl b sl cleolKiws g CPU (Lol dasls Jio jaualS mlio plas a5 conl cpl opile (shb 5 Jool S
b ablie (gl 0)ls 0959 (a8l SO ool cpl 0 c@ilo ol 51 SO 2 glitio sy o 4 Jg il Jled cunl Soe
&S Sl b g S o oolatwl (gl doly din ST 3l ole piiaw (CPU 5 )5 slaodls & oliwd (oo o)l pas
Gl By (6l d5d o 03l jolaid! (6,505 4l y & CPU ¢y wigd 0 00lgs 5,8 (slaolKiws | a5 3 )50 (slaodly
ol dadls 5 CPU o So g8 ababls G oyl aladls 05 o0 o3litw] oyl abadls 51 CPU ¢ Lol dadls  oyjlg
Ll

Sllas Loeo —F-Y-¥

G b p5uals bl pa il o J/O laolKiws § (b sladasls o) acgame 5 JSiite yguelS Sllas laco

L absls Flash asle Y4 oy b loalibls  Jols Sl Lye 5,5 o ©yp0 Slhlas buse 31,k 5 2yl

J138I o (5l SgarolS ——p

. . . - o - - £y . & \ . . . on -

@ 12l omgp @by B I Cove SanelS 59) 2 45 398 (o0 (il A (sl by ) bawgi )l e pgealS
shol dladls o 1y 00ld Jlan! oS ol @lygiwd 5y 5 ol g jlaws dsgosrs jI JSiie JguelS cpl peiile b 09
asgezme cpl 3l oslaiwl b (gl o3y aoliy 3y amd o pll oy Bk I dbols 5l g ol 268 e aols
Jos ey Oy WS (o iy ) Y5 )90 SanslS SUS Ayl Jlosl g padl 48 j2 oS 298 oo ditdy O jgted
bis dadls Sy 3 delipg) 395 S (oo (Gile A (i dalp) BB Oliee FoeslS 59) 2 ) lbe HgnalS
P9 oo 1l @V g b ol Fonel Il ot b g 398 (o 0383 (lhjee Samels > ROM ojay (Suslss
aend sl 30 bagi |j 00 oo 00l (Gilme JomalS bl oo 292 (ol aslipnfny (il s )b 5l & (g TgmelS
Ob) &8 il 4l dagr A pl 4 el dless deng cpile ol piny cpl D939 pas Cyso D 5 ek 0 (gjle
Ada L C QT uu»l.n ub) &S cale d).)?.uuﬁls Q|93' P Mo Do e d9d>e ul:.‘w:] Aile d"’l" C.Lz.m ub) & u_\.MJLO
1151 oo L FamelS) SR> (G p23

FolS ol ontle b5 48 3,5 3ol (531 s WIS (5 55eedlS 55 (o il iy 03 Ko 3 (o 2800
azjp sl Janels ol Jg 28L € ol o pile () 45 Colo (6 9elS Gl oo Jlto (sl 2L Lo i 30 (L5
2l el pdew 3l Glygiwd jl sels g paitte dcgezme il b &S sl b 4 cuns (65308 Gllasil o YL
ol 4 A8k oud ooy (g3l asliy 52y Uog) 4 ol )3 Y e ol g sl & b (5gelS G5 0 Loe
by 2y g o Jod5 FomalS ol ol e D ygad 4 298 o gt 5oy YU e j5ted b (sl &S iae
255 o GBI Gl G seelS S ol 4 & A,

'"Micro program



B0 5l 5 jloeo g ld juao —E—P

3 5% Yl s ol & wobiy ul & sl (ol 255 oo bl & Jlgw 355 (oo a5 ol Sy 4 adbyy Ky g

12,3 3929 Jo ol 93 olaie nl (sl 9 (o0 L) ) eile (b 51 Sl Bpo (HBly Ygnels S
(Translation) ;5,5 J1LolS caos 5 @

(Interpreter) s,/58! o5 (65Uw dud gk @
N

ool 38l e 59y 3 Tl BB S 59 o bt pesle () 4 plaanld b YU daw b5 4 asby Bgy ol
b YL oo Sl (0 &S mite (lj 4 (gl Aaly 48 098 (o atdST SLjokijlay yo 4 (o2 e )l8) p ) jude (S sl o
A8 o JodS Aadie oy |y o g )51y a8l ol

Source Program

< Compiler >

Input — Target Program — Output

Yo v S

SR 5 () w2 yt0 Ml (o p2ste g5 S 395 LIl ol 5l ST p o8 sl L3 3)90 (bl 4oz 5 (25 5
Ob) 4 aeliy )51 pews )0 S o i daio U 50 Jolee deli 4y g 00)S il 1y o b5 SO 4y aeliy oS cnl
A aalgs plo s play sl awsly illey e oL s le b lae

SOllrce Pl‘Ogl‘am — Translator Software —>> Obj ect Pl‘Ogl‘am

I

Program Listing
Error Message

Y U

ke (B jude ) Loz i gl

2l o (HBly cpile s ol dae (b g (Jeewl U o] @e (b 45T L5L o (6 punio ((Assembler) uows!

Wle) cpile by 4 S5 o datio )by g YU maw b SO o] e b S Wb e (6 yunio :(Compiler) b bols
sl o (Lo



. (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

5 ol datie b g (ms ) gl bols IS5 4 oeile b ol e by a5 Wb o (gpmie (Loader)ounis b
o ol canlie Sygo ) Ll (ola ool 5 03l Moo wb a1y ls] calisee (ola Jo5le 0aiS)b cul (bly cpuilo
A8

Loy gy> aoliys g 00,8 ooy pyes |y Ll codgas il |y doliyy calisen (cla 250 yude oyl (Linker)osas sgy
S o g 5 el S (399 el 4

by Kl ol Al anwgs JSK o] aie b 4 bl o (e (PrEpProceesor)y,Slo ooy b asi;ldm e
C ol p» Mo (C aby flor) Wil o obs lea 31 g luliwl S5 Q] daio b g b o CH aile YU plaws
C oL 5 Slygiws 4 g o o3l b lusl include sla bl L lag Slo iy yai Jro 59 (oo gopus H b & 5103
g (o0 S

Sl (oo 5 S8 4 el S x5 (gl o pie glipl s

Preprocessor

A

Compiler

A

Assembler

A

Linker

\4

Lib

A

Loader

I

alasls BEl G’IP‘ c\nl}):.

¥ JSi

il ool o JSK5 3 0aiiS Hb 0 Shes ialed (¢l Jo S
sl ool o35 JolalS” ool

: ; ; by pj
(ly o)) (oo #)

—aaq —aaq p

Voo e=VAAQ .—Y944 Q

Y. . .-vaaq —¥aaa Sl plg

VoY g

S o 0dlitwl YAAR B+ el oyl 5l a8 ol (gl 4ol ¢ ol ] aeliy

ol dls po Sy 1 G el esle 5l 4 YU o (b 5l dex 5 Jol e 1 4SS



FJbe Glgis @
CH+ C > Lawk> il o5

(15 700) 5158 05 5 1 sy Y- F-¥

oo 1) YU g (b5 lygiwd yuio g 395 (o0 0315 pusda b (61581 o5 jlo dord &) Loyiinn xiie doliyy S (Bgy (ol 53
Qi (Sl A SeS 4 2 wﬁwbub)do\fbébmub) Let) dl?d'!u:’?)d)il 5 ..\;.fuol)ql oM

aby S ol omile (b &S Canl gl (lime FomelS l jglaie b salgs 1nl (biee JgmelS SO g9y wlip

/( Interpreter >—> Output

Syl B9)

Source Program

Input

oY Ui

b ey 2)lge 53 (g a8 (oo > 93939 Ol ) Vb o (b & (ool Sy 9 4023 g 93y 4T L
P Goly oo

e b (Gl (090 4l )3 098 (o L2l g 9 00l b (pedle ()b & JolS sl &y daliyy de 5 39, )0 =)
ol il and (sly p3Y Slygsd dsgasme s g yeeds Ml YU pdaw ol Olgies 5SS Gl ey sl
D9 (oo 1yl (il ygind

b Tl g don )3 56 dan 5 gy 15 (g2 Conl (gl dend b (gpmio ) by (6 LS b do 5 3y, 0 2] s s =Y
Wi GlsSS Tal g des i 51 (g5l anidyd g i o )l
Ol (s (09)) o dend (g b8 (00 (53100 (63935 (Sejud S 41 1) el Sl ygiwd (4o 5 (hg)) w2yt =Y
XS e Jin |y sl ilaie
y ©lygiws 5l (B canl (S (6 s (B9)) Sl deed Jg 85 (0 do2 i b (B3la 0 HUSe i 1) jgiws o o2yt =¥
ol L2 o gan 4 b Soly Sy o 1S5 il Mol |y gl 5l 3 > 5 O atls a5le 03,8 oy Jlia
dowd gy o Jg 2 aalgs 4, loas anly antly g2 ollad 51 (G blals’ gy 2 45 €85 a5 oo ol
Nigas 43 )3 00yl ballad 5l nds Cunl (Ses D5 o JLid by ilaie S &Sl > 4 (g5l
Jlo ol o5 doz g 12l )L gl (il B9y 53 (Jg Conl p3Y o5 S T2 bl kel B9 55 -0
sl oo S5 ails sy
o Oyge Oy 4 paxe dex 5 Jos 3 W)l Soe8 e Bl A1ST 9 Gaze (il 4nd g (Ao deri=F
dy0 Ok Ay G0 e (il ded L low] WSl Bl edle b 4 acs lsw: 83959 Ol & (9)lse o Ko 0y
Oygo 4 ol Gl Jele g S5 slaply b sl epglee slagls e 62)lse o @ 35 (o 51,5 eolil
Hgd (o0 (il oy (el g 4o 5 sla g, ) (S 5



" (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

9295 12l )b Vel )18 oS (gl il Jro g dex 5 2l I S csl jiag 4l 6yl glaass Sl (S -V
Lgd ol Ll loj yo add cuul i bags 51 s S0
b g 300 doxyi pilo bj 4y 4oy ;‘me1 aoliy b oalaly o Sledbl 138y cuwd jl daz )3 gy wheo 3l —A
& eile ) 4 deryi Jols e Cul Couw sl 03,8 sbul |y sl xie )b jgwd plaS a4 pand s &)
o 5SS A 4l Ygans (5 gy > Sy ol s a1 55,5
o eSS Ll 5l oS e 1 il wimlgs 1y a8 adgl JSi 1al oy b clygiwd a5 oloul 1 gy gy 40 =%
Wb liS5ey a3 5 o Jlo y 50 bl g o g 0 e 3 aanyi gy b denlie > S (s 5 29
S 01l G lgie 90 o0 033D o )3 Aen 5 doe &S )l b pdin den 5 g, )3 blie jd gd a3y
Fas 1 g 0 1y a4l 0 e Giuled guio b Hlidle a5 3d 0 odlatw] Jloj den i by, &S CaS ol e
Do oo 03wl (6 pnds gy 3l 3)lge plo 1> e dalg Come s &S
gbj glgsl —o—P
"').o L Cowl Ls";élﬁ )lef uuu.’LO ub) u..uLo.» th I)gl Cyowe AAU)g u'L"] u.u.)Lo.) bi aS ! Oﬂl dJ.,.lf J|9“‘ &
D)1 039 byl gl (gl pal g8 90 (ol (pl o &S
S Aol skl —V-0-¥
dox 5 Gho) 3 Wby 5l W55 ol Cds )3 g e der i (Bly JamelS (b5 & djal oyl JS sl el (pl)
1Cadld panl gt Ll 46S0] (gl Ao jobo . alS o oolatul

Ngd Ll ol csyu b dol p 290 oo sl (o) hloalS” g, il oolaznl @

i )52 g odizn by (5 )blelS slasbj eyt @

A (64bLalS sl ADA 4 C++, C, FORTRAN lgl; e

& ydo Slodly; V-0~
ol lpl a8 )5l sy 1y a5 Sl IS S aSly S pas 1 1) (ooBly ool (pnble S oyt Ladlij )
PSS ol eyl 1g cuol 6yl 38l 5 juude S Slygiand (pl jauno 2)0 58 puile AL Jg sl adgl @l ygiw 1 edlu
cile (el 1y 08 ol pb @ Sl 08 o] yude a8 sl (pnds Jg canl CH anis Java Mie .cawl (6L )
sl bl Lols 65 cpl (gl aMs job & .S o 3kl Java (gjlxe

ol S gl o)l 4839 oo (ol 4 e (6 yusdo by 5l edlitul @

i 03l o (5 pude Slobj p2yie @

A (s pio (slesb; ML LispPerl,Postscript,Smalltalk,Basic, HTML Jio olksl;

"5 )20 5l y3g.u0lS —5—P

)0 1y ol p (glial 5 058 CuilB a5 53,8 iy ya5 laodld et b g b oSl 51 (gl acgamme & jqus | );wlfbu

& by, 5 Lodly olidls : ( Through a hard ware realization ) /55 Coww G,b;/ o

g oo (&3l olo ()58l Core g

'Virtual Computer



Gkl eyl 5 Lodls oleidle o Through firmware realization) ,/i5/ ko 5 ;/

- wiysS) g odls ledle s o1y o Through soft ware realization) (¢jlxo (uilo 5 4L 5/

9 g 0313 iales 303 Sl g (g alip Bosb I s
PomelS Galises glajisw SuSS oplys: ( Through a hard ware realization) (5 &b 5/

95 00 031 yiales (613 5 (5l dund Alig 4 b g 1331 St 53 Legiituns

298 (o0 b So Slailo ol (> (2SI 4 oeie Jale 4w (398 0)l3e 42 4295 L
Gl 35350 4l JanelS g9y &5 SUKl o OS] @
Gl wgale bj iy yai (5 deud jelay aS(VC) s5lne paualS (gilwodlyy punlio > OS] @
D9 45,5 )1S5 Wl o YU aw (sledls (il dnd g (silwodly sl &5 placlsailys s

S5m0 Sy saols’ il o dlandes —V-F-Y

oS Canl (Gilre (5 P9elS S o)S ile (L) 5l g Sbj @ &S el i pa)ld il SaelS S Jos
Silre FomelS S Lo Jas )3 9 Y maw (lj 4 g dslyp 0 5l b0 (Slhb (il aby ol 2hb lawss
(85 a5 s 5 JSD Sl e dldes S g0 4 oo )
omg 4ol bavgi sud Ly a3 (g5lome ygmelS
(b g (b by (g5ls o3Ly)
YU o 0bj sl Fgmels
(OS Lusg |l 5 ool s Lausgs (g5l 03L)
Jole i (55lme 43 gmols’
(33,5 o0 il o0ly g oo 1yl 138l e b (gibre GamelS (59 &5 oladelinl)
NP plbe (55lme gmels
(oo b2l (Bly Fouals bamgy Slygianiy) b &S 0ad (g3l o3y (pile (bj Slpganl)
Bl 413 Coew yigmels
(Conl 013 (53l0 03l (S0 38 il lawgs)
e )5 asly gl gilee sl ol S YY — ¥ g

D)0 g0 ToeelS pl b st jobo 4y gl doliyy oS 015 dgng (ABly Hli8lccrn (anelS Colye i ol
Sl € 55 b1lS Laogs o8 C s (sl cetle YL 3 33 359 (Bly igmls el WL o 13less 1 oY
bl ) @ ibre wdle 5950 cal iS00 2] € lj 5l odlizad L1y g 55900 pU 2 leeliy uagiaeliyy odd
lpo dluds (pl waw YL > S Sy |y HTML 4l 5 oy Juol slaeshjlasls Llg o a5 1S o
hally 0gs sladoly Gy (gilre Cpuile 5l ookl b ey Glottuo gl asliy a5 015 4118 g (60,0)8 doliyy ¢jiguols

LS o
o2 Jolee aoliy g 00y &S cuwl .\Ju_a Cowds Sjlme (5o SgualS g (Slye ddes con &S Gl 1SS
sl Jlo ly al BB Hled asliy g 0ol o (gibre yaesls K il odlaiwl o g cad ddipen JHle @ b Liun
2395 (o guime 033 LA 3y00 L6 1S 050 03 i 3 3 1y 5500 asliy g9y ¢ HTML aslyy L6 S,



" (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

03,5 Woi 1y o a8 (o blolS w3 5l 55 55950 4oy 365 il 4oy G LB T (Web) Ly jlo asby w5 a8 Jbs
Lol 0si3lo 135 51295 (oo ogmmo dsliy ALl 3529 b 5 bl ol 38 9993 o g (29,5 03l
g Bgd o 03D 5035 5l aslip g o3y Fortran o C Jio olagl; 53 398 (o coguo o3l ()] oS Ao
1y Lol sl ao) 3 adb aiun bglsee baodls g ndeliy g gus co 0,035 bS53 93,8 Prolog o Lisp Jie ooyl 5
S o SSE o0 |
SLasl slgilo j g slasl —y—p
Q0,5 08 |y (See Glas degeze | dbo Slg o aoliy cpl 3l (gpais by SO il b g gilwosly P
(g go 6 Ak 1 g 4 3L closle; 9 o 4iS 3] o o ) plol loj 4 g 3Ll es oyl
Tl gloy —V-Y-Y
ol sl e aila pusiio Ll 9 Lo yuolde 4y bayusio Ll e 1535 0 Cjgo asliy sl pKin > oLl oy
g oo ol (ST gdiwdgd |l o claslail aladls
dl.m)inl)l,: sLasl Pascal L C ub) 0 @U ) lo reli;.m JL.A O]?& L beﬂ) & D949 ‘om » e
abadls Sl ala e 0 (gilme slaptel )l SLl g (Bl 4 (jlxe
Ale by dy oo plosil dobiyy 5l wold dlais o dyal ps 5 ol 5 Sy 1ol g (glya) 5l ol alads > @
3 slabais ja > aadls 51 ol ot wls psie colwl oLl b Clucsl jgiws bawgi Lo yolie & s psie oLl
Lisp g ML )l > Mo b

Tde2 5 oloj - V-Y-Y
g oo o) Alwd dw dy g LB o &)y das i yloj 0 oLl oyl
g9 yiie (olul aSlo 395 0 ploxil g aslyy bawgs sl iy plSim ) o i gidoliyy bawgi @
lygiwd sl g b yusio
(Sl 3 5l e 5] i 35 0 Sy ol o bt 3L e 2315 oyl i o
oleiz sl w3 5 &5 (s b gylaw) bl iluopdd (SisSe b 2gd e o3l (olansl asliyy; 4 oS
35 5n oy i g
oo abls )3 Ll (35 plSin Mt asliy s 5l St ladoliy 45 blSin 100lS L by @
g Sl guals’ )3 (Bly oy3l 4 L dadsl oy 53 2990 (glopite
3| PR WIRNPS N [V ¢
LISl @ an g b b (gilwodly il cglite ] iz (glagjlwodly )3 ol (Soe b SO o Sy jl Sy
b 25,8 oo sl 03500t (pl jd 0 5 ol Cluols ¢ Sluwbre Jlasl olacl Gioled Jlo lgie 4 Wil o ()l Blecsw

'Binding

*Run time

>Translation or compile time
“Lan guage implementation time



b ool & o Mo Azl Gglite Cawl Sae C L) calisee slacsjloesly j> Short int slael yolie s3gixe
5L g V8,500 eile 3 9 A Short int gl

Lobj b b oloj - F-Y-Y

P &S K (6)lg0 0yf 5 0db laidlu glail b psio glgil clygind Aisie (gl S g gigol puologl s b i L]
ol INtEGET £95 31 15 35t yob &1 (5% 3 T ol (Sl puie Mo g oo (pame (1) i po5 (o

Pl oo b sy oyl 3 o OV lgw Fwly v
Saolyy Jidle Solysies Syntax b ,Slee pals IS5 Sl baySlee Saiolis el § poyls elgil 4o
3 g0 bl jgid o o (Jos g ©)lgies p )b

(cs! SLRLS @l ) 0 o o5 iy 5 s

Azn INtEGET g9 J| (Son gd o0 g5 0358 0l 2T 51 B> b & b« Jlio lgis &

asgezme oyl Cusl (Sae g 39800 pastie giluodly loj 1 g5 il eite Sy ol pSes ke s el ddSS
G yai yloj 50 Al b bl dgnge (cmgidolp (4l 50 g5 SO aSo] ail andly Goley calisee (slagilwodly ;o polie
d‘—)ﬂr’m)ﬁwr‘bﬁ)ﬁ*&%ﬂ-@’sulﬁ} M?;K&P Al (o dy Sl asly e ) pite So aSLl (b
o - - b b

2658 gy [ Ll 0 g sgies (saaldl plas : Jlte

x=x+10;

X1y oSee glgil 5l gl asgoone @
Char glgl jl ylss oo Pascal 3 Mo 35 g0 jaseio ) iy loj X yuitio sl Josb LB glol 5l lacgormo
25 ool o e g Boolean Set JInteger
Sloj 53 (e glgl 5l (slasgemo oSS WS Chy yi (cluds glgil iogs a5 amd ojlel gyl A pwwgianl b ST 1SS
owgdaly bwg Pascal oL; o d)led g9 a5 Ada g Pascal C sloil; jo Jlie oylgie 4 04 oo pasuie deny
D9 g0 i

X yurio £g5 @
39 el s it o ysbain (nl ol Pascal 3 Jits lyie 4 33800 pasete do 5 loj 53 Ygane
Clusl &5 (gyohas b astie Il flej p cusl Sae 031> g9 Prolog o Smalltalk Jre Ll 5l (3,0 148G
Sl 5 oo g8 51 X abiy I tend )3 cul (s L) (nl 3 WS oo paeiie ) X g9 Xy g5 Sl g)lka
A5l azsls 6,5 g e (S

X e gl oS00 p3lie il slasgoomo @
M3 sl b dhaas gl ilasly gloj 3 9o patuie ilwodly loj 3 X peite (sl (Sae plie degoa
oeSuie i ol opl Ao X (gl Kee polie 5l 485 dcgesme 1V 34 o s Float g4 1 Jlade G ool

'Language definition time



Al (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

TN X gl 5Kee prolle dsgecne 09 48,5 a5 )3 gmns 95 5l ite S (el a VP ST Shie 39500
A5l e

X o ylade @
9 s pasuie 2l Gloj 33 X yuiie e (i 9 o0 delte X &y (ol lude aeliy (2] 5l Ao 2

Yo Cobjlate ulos @
P (amd Galed (o g 4 S1) b5 iy e 53 (el Ve) (g el JI> e 53 (aams igles Sl
(VoVe) iwosle oloj o (B Lisles (gl e I slas,

4 NKos @
Olej > @ex Jos pbsl sy + Slas sline (Jg 3900 pbol 0bj oy loj )3 gea Joe Hlales (sl + 5les Ol
Am el 1) (oo 42 CeaMe o 2950 (sl bbkiglas g5 (b el I 4l Sl 095 o0 el dex
(bl 230 93 goa b oo 2 93 go2)
Ll sl oo
Col (] & dlnly el 53,5 o Ll (loj 3 Lalj Coglds @ @l9) cqung 4ol Gladl) o Sl S| (g)lonnn
o3l « 5,5 slaaylyl b 9,518 Fortran b )5 Jle lgie 4 J2l gloj 13 b 2,5 0 g0 do2 5 loj 5 2Ll &5
lasbasl el ML )3 g aes i oloj 5o aolisl el Fortran s oS col o ggoge opl cde .l JSie ML (5 Jg
s ML &Sl 5 a0 o pbsl des 5 loj 40 ,LSG Ladd | lolasl Fortran cplpls pd o &jao Il oloj 4o
lcawl ML jl iy Fortran s clusbre cepu oplply A58 0 1a] loj po laoldil Cls g abul Gyl 345 g
5 baws, olul Fortran \b; ,» aS1,s cul Fortran jl juiy baws, o)Sews p ML g8 Glasl (S5 (gw
My 95 4 5399 J Ay Wl B bl ce bkl S5l ML 53 (Jg a8l (eee 5 pasedie Wb de2 3 ole
ol 555 S5iegm 8] o el 3> e o o s pdy Bl b b5 S (2 pub) () ogas ol
A3k o deliy Copw g pdy
MLl Do yastive dos )iy 50 Sl Jos (ST 5 g 0 d:;.éf\u»)ﬂs MLl Do yasuio 1yl cps 50 dLal Jos 31
g g0 4585 o293
ML ,Lisp Jro oledl; ;5 Jg 398 (o0 plol den 5 b blelS” olej yo sl el Fortran,c, Pascal sll;j o
Casl 03 mlb al)S sly i g llasil CullB clyy op a5 AdA L5 )3 555 0 00 Lal ploj s okl (il
2 o Gl 4 e mgaely 0b) Ko > Sa Glpss (el S QLT Sl lej Slgi oo g sl
Fortran by Sig skl 5loj 3 sl odos &l ypis 4 i 22530 1 oalizzl Fortran90 ;s Mie 3980 skl lo

'Late binding
*Early binding



3Ll ploj bl 1 gy gl
ol @ Slasl Vb pl e 5 (LI (EBT ) oy395 2Ll L olegly )
Lol Ygome) 3945 0 plouil de 5 yloj ;0 Ll y» sLisl &5 ... g Pascal , C , Fortran la ob; aile
Vb sy Slasl ol 12l cepw 9 (L (LBT ) (o skl b olgl; ¥
Sy Y gano) D9 o plosl 1yal loj 45 Ll ,5 slisl el « ML, Lisp , Prolog , Basic (slgl; sile

5,5 bl | obiil loj lsioe s b S (gl ob o Cllasil Culls (gl on a5 Ada o Sl Y




vo (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

9> Jxad SUlgu —A—P

g Yl guns

Jyl Jlosd) 9395 (oo asedio yj 3Ll (slaslej d)lge 5l SealiS 3 Sluslre Jlosl g dluel yivles 4 bgyye Slijn—)
(AS-AD

Ao S L’)Lo)’.g |)?| Ql.e)‘.«_é.ll

ok c s glegd ok il oy lojz

(A=AD gl Jlos) S s dlas plas=Y
1S 90 ase (gile dud g ame des il
2l yuig ML 1 ol lasbre (gl o] sy &S ol o el oy o3 Uil 5,8 0.0

29 (oo el leglej )3 (Shi Sl el (L) S (SeS Sl
ol 1a] yloj 2Ll (SGeS'aly b oy g5 4 9959 5 oLl .

(AS—AD pg> Jluas)iccu] Lae aty35 plas— ¥
95 (5o o3l Glog abadls I (63 50 03l 5 ol dadls e 5l5 )10 sl
el (2955 5 (69935 Sl g (Sl ababls I (gl dsgecms I JSie Fouals’ Sliles lare.co
il b sl (sSemn 48 LT b 5 gmals glie plos 48 ol ol cpuiile sl 5 ol Sr
WS ol ) (ol 48 et ool Fgano e

(AP=AD pg> Jluasd)Taily o 5 yblalS (L5 plas—F
LISP, PROLOG.c ADA.LI

(AS=AD pg3 Jlusos)SialsS” ssals el slouby 0
3,50 don . Sy &b jlz

loldsl 5l awed pliS cjp cusy @ abdls jl ol clade 4 st ¢ olipolie 4 layue binding -
(AV=A5 gl Jlowoss)Scus!

Silw ooy o2l plejo a5 glojlal plejdll

Ll plojsilo ooly plejes Ll ol izl plejz

(AV=A% gl Jlwes)SLate binding (closb; b % yuwlie Early binding slosb-Y
At 5 caslie g 55l Cllass Later binding (slesl; (6 pdy Slasl 1> 5l
A 5 caslie g oad |3 i Early binding slesl; s ce o 15 5l
s 5 cwlie Early binding (slol; (s pdy Gllasil g 1a) e s 35 5l
i zusto g Al ylge.



o aseie Ll clole) J SeldS 3 X pite el 3w glyil 5l ol dsgerme Xi=XFI0  ales gl —A
(AY=AF 09> Jluos)254
a2y olojed el pbie ok @il ol lojo Ol g ysle .l

(AY=AS 29> Jluwows)Sum! puns 435 plis—4
ol GBllasil CllilB i 4y oy slisl o )8 JWid 45 wyaej Ll
ol (hy8 JWd 4 oy 0 oLl g Gllassl cobld Lo &4 wydg; bl
s o)) L 4 oLl 9> ez
s Sllasl clblB Jlos 4 slail 45 2

(M=AY gl Jlai) 593 (oo a3l (£ b1elS” slodls olyis @ 5 el 5l aws plas=Y »
Ada,Pascal,C++,C.c ML,Llisp,C++,C.l
Smaltalk,Lisp,Fortran,Pascal.s Prolog,ML,Java,Lisp.z

(M=AY gl Jlos) 5315 o Syguo Sloj d 10 b3 3)lge 51 G yo bl « X=Xy Glacs] jgiwd 6= )
X il £530GM 390 X yuiie )|Aia093 590X yuiie gl (See Elgl | (sl dcgarmetgl 390
Bl (oo de 5 loj 53 pgw 3)90 9 12 (loj 53 P> 3y90 Al e 5 o b o loj 53 Wl oo Sl 390l
Bl (oo 4o 5 (loj 53 pgwdyge 9 L2l (laj )3 P93 3y90 wo i loj 53 3l 3)90.0
8l (oo Ao i oloj 53 pow 3390 9 12l Gloj 53 93 3590 Silw o3y loj 53 3l 3)9e2
8l (oo il o3ly (loj 53 pow )90 9 Ao o 53 P93 3y90 ¢ 2l Gloj 53 gl 3)9000

(M=AY gl o)t oy Ll o] 53 laoldsl el an 35 plas >-3Y
Fortran , C.» Fortran, Lisp.z Pascal, C.o Lisp,ML.ul

05 ©ygo bl (Sl g5 4 Ll (loj )3 g9 )y sl bl slglj Y
2gd LS} Ay & b g dey bawg Syt
Ao o plosl |y adlsg l Jole w5 080 (o3 p5Y Skl
Ko o a8)S a3 )3 (gl ealy Ll (gl ool Sl i lgie 4 &S oo S g
sl Ll gloj 53 g98 (owy Ol (030

(M=AY 93 o) 55 (0 Sygo Sloj ds 13 b3 3)lge 31 S o oLl Xi=X+1476, Clus! jgiwd lp—V
X ysio £95 i0ga Dyg0 + Slos (oles 1998 3,901476 <ol jluie ivles 1 gl 3550
A8l doz 3 Gloj )3 pgw 3)90 9 b5 iyl o 3 pod 3ysedeliyy il loj 3 Wl (e Sl 3590 ]
8Ll olej )3 pgw 3)50 5 0bj e loj 3 P93 3y90e0)lj il o3l loj 5> Jgl 3)90
23L Ll glej 53 paw 3550 9 (b (il o3l (loj )3 po3 3)90 i pai o 53 gl )90 -2
8l (3l 03l Gloj )3 pow 3y90 5 121 loj )3 P93 3)90 o3 (loj 13 Sl 3590 -3



vV (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

(M=AY 9> Jluess)icwns (Built-in Data) 5" & ool 3l jolaio =Y O
Lgudino (2 y23 Iy WS lawgi a8 o laodls sal]
g (oo Ly yai 38l Cotw by lewtiiue &7 olaodls 1o
Lguduo (B yai (GuliS b gbadoliy 5 0 oS olbeodly iz
WNgadie LR y23 04D %567 i S )0 &S o leodld

Jol Jleass )il by sl 9 de 5 2] b 55 0S8 Lo (il ) SealsS” a5 g 5,Shes oS ooy JSi— V&

(AA=AA
@l ool ord rlalS” w0l by j
2100-2400 100-400 A
2401-2601 100-300 B
2602-3152 50-600 C
LA oS bz 053155 b sl il

(A=A Jgl Jloss) 8358 o0 paseiio ) Sl jl SealsS lawgs bl Cirogs 9 bl 0,85 (58 = VY
Juyu )L.wl)Js.) u;.uy Ml))JC IXVLY )LM_J p.>).~ou7.”
(MM o) Jlass)Sasl 135 35130 51 SeolsS X it elpp 500 gyl 51 6] degacme skl Sloi= YA
ok ey lojed il ooy lojz 4o (lojic Ll ploj.all
(A=AA pg3 Jlunoss) Sy ) (Jadl alabls 5 wolol 5 2 sae oLl oloj a:=a/2 o )le ;>4
Ll gloj o Ok iy plej .l
0L il ooly ploj g by ey loj Sile oy ooz

3Ll 4 ¢ g dalgd YYVEY B —YYVEAL 03550 i V& it d C )Lj 0 INE g9 wudls dtily &5 Sya0 -V

(=AY gl Jloss) 33,5 o0 Sloj 2
Ao )5 D Il .z &l odlo o Ol <y .l

(A=A gl o) sl oas a1yl YU Gllawl cublB b baaid) g9y Sldos y5 slaglj 51 G plas” 3=
Il .5 Jel.z Jpess . o5 8 Al

(A=A > Jluwows) Sl DUl g9 dn i)y & dladls 5l ols Joo 4 g Jlaie 4 yuie SLE-YY
d}l**’ oblﬁ. Ol.o)'_ l)ql L‘)Lo} - lﬁl QLO)'_ |)q| L‘)Lo} .l
Lol olej— jlw oaly olej > w2y olej = Il gloj .z

(A=A pgd Jluness) Sl gums 435 S o b5 3Ll 3,90 > —TY
- Cal YL Pl 295 2Ll b slodlj sl s po Jg ¢yt pBn 3 0L b (sla (b5 (s 0y Slasil .
-Gl calio p& 395 Ll gl bj > gl Bllasil 5 1al sy
-l 5 caslie plGn 3 Ll gla (b ) sy Slasil g )2l copo 2
-l VL S 03 Ll b sledly sl sy (Jg ¢ it pln 395 LB L sl (L) g0y Sllaxil >



(A=A pgd Jlunoss) § Cl gusmo 435 pluS o asbiy (glynl )90 2 -TF

c Gl ol s bgyyo CleMbl () 5l ¢ bl cus (g5l dnd hg) 5o ]

c ol T 4oy 3l duatio 4ol 139 35 )5 ¢ (owlil Cus (gl and g, y0 .0

- ol gy M ool lygiwnd glyal gl ols dadls glyls a8 lae olo ol (gl (gilw and hgy .z
2305 1) (RlelS) dax 5 by, sblie plos ¢ (silo 4l sl 2l g,

J3 Jwsificanl p 503 ) s g (sl ol (slaslil 45 3 s i 31y JISely b 53 blie pgzn- YO
(-2
x=x*y;
XYy g9 ¢ XY yuiie Slp (See Elgl 5l ol dsgorme Al
Y sie ke i Slas polyco
Y o jlade X pusie Hlade .z
Y i jlade .3
(Ao=3 Jyl Jlas )55 o opmine oo o5 42 52 s & 3L Jas b | FORTRAN 3 ML (5 -Y5
o095 3l oy ool g alisl ¢ ywyag; dliil LA
oo Skl oy slail o3 Ll ¢ yoyde; olil Lz
(A=) Jyl Jlosfimy 9285 bl b (6l 05 4 o (o3 3 b sl 5 o~ TV
YU sl e o =)l .l
Gpdy Slasl .y dby blels sloj iwliél .z
(=80 Jl Jlas) P25 (5o plol L] sl 53 it g5 34 (sl ol 31 ol 3~ YA
C. SMALLTALK .z PASCAL . FORTRAN .4l



¥4 (P8 (ilauo) (gjlo daliyy (sledlj sjlo o3ly 5 ()b
2 i Y g
WS a5 )3 1y g sgen—)

x=x+10;
(AS=AD o) Jlesass) -tiles s y5d ol (sl 1, sl (sleglo; 5 sl gl
(/\;—/\0 £9d JLW)Q.\JLN EIWIY ‘) Pl.\f D 0Dy ral.i ‘) sLasl LSLPL")_‘”
(A=A pgd Jluoss). doles asuie p5 il ygiwd degeme (gl |y 3Ll sloslo— ¥

K:=0;

For (i=0;i<10;i++)
K:=k+1;

K:=0;
For (i=0; i<10; i++ )
K:=k+1;

(R0=M Jyl Jlasas) ples oy 125 230 3L ol -0
o ginteger greal sSle sy (gly Job LB glgl 5l ol dcgame .l
b i 45 0
(o & (ool jlade (13,5 duda ) o yito ylade .
e 6 S sl (See 3lie I (gl dsgacme

(=A% 9> Jlunass) (0505 V)T Cwl w565 |3 &l ygiwd de gasro 3Ll ylo —F



309> Jrad yiwi SUlguw soliwly —9-P

> z o | W

T

ol><|v|o 5| 2| |-

%
-
*

3%
- | -
b ¢ -

—
-1

3
-
-

-
{54

-
o

-
<

—
>

—
ry

%
-(
*

-«
—

1
-«
-«

-«
-1

1
-(
‘ﬁ

—
{54

—
o

—
<

3
-
>




ogw hao

abj ana g |gual

e

*

She 8 adg

S (il dne
sl S Ay
ol Jgds g 5boy las %
lelS ol ) Jle S, By
lals sl 5 el

25 pspis B

A s 9

S g s SYlge R

e

*

e

*

DS

&

[4
4

" - ’° o
_//u:;i‘f’ &2

ol shre g 55 R

O 9795 (o908 slo)lire X
Lblgs culls o
by Cull

X/
*

3 g %
o )§ S %
pleel 2929 pae
by s polie B
SN
o Sl
S0 o W

o0

X/
0‘0



Obj a5 Jyol ipgu Juad Al

ol sbwo g 925 — | -1

Iy lasled cudyp 303 cylie dramd oo s |y Ll o daly a5 s 5l s polic olgie 4 aojly ioly)] m coo0
A o Ui |y baoles 5l spuime Adlod X =y + 2 j5000 Jlo lgis 4 Al o (asude |y juime dly G bl 4l y
o C 515 30 sysize A2 XY + = Jg

3y OMar o 5l 5 85 e =Y i =) sl 00 S5 a5 5] 35 0 25 Gl o S sgb @
S (oo Ao ) O (g pore dine

Ul 920 o90c 5l o —P—I

Slaiske o (laglby 9o Gl Shy

" ol culils -y-y-¥

S5 doliy QT 4 g 3b Hbled cubld doby QT Sl atuie ggn 4 aeliy cbeodly g oy iyl sl 3]
P oYL bl clblB JasS b cal S LB alBlas Glacue ods doliy pl o 8565 o pﬁdgm1
Solite slayls a4 Sla kil 5 Wl wlie Lad o ploul Sl I8 &S Slaylidle b cpl 4 odd didy gladoly
SNOBOL4 s APL Mo )l (65508 oblsd cubls Sl (o550 jlslo b sbaybs it Giliseo aimd o plol
ol o5 gl oblgd g W)l jgwd cuopp S Ladd

? g CulslB —Y-Y-Y

P S (oo g ) 2Ll &S 0 Sliogad b Gl AS (o 5ol |) aliyy (idg o (b S s Cluogas
bl gl SYeb slalisle aSb (5 39 o Juols 5859 plaie sla)lidlo | odlitwl b yidg culild i slas
39 oo el 45 L5l (oaio Mo gl (Shy 45 g oo ALdy LaS> sladaly C b 50 Mo Aitd Sde 15

Wb o plals ol olles cublB Jg b iol38l ide ol

&S yusio Job b d.g‘l)rl G ya Jre Al ausls dgx g ub) 3l edis O Ollas o LQQM:—] Ldd (0 ojlal &S (guclqd
BB U gl 4 08 ol ) Jle plgis 4 a8 e 5 JSe ) o] Gl Jg a8 e ool 1) asliy by
aobyy b HIS pl &S dgy Abld o g9 il Wads (Mel (ST Wad o g9y LIK L. N Ggpo b a8 Sl yusio
050 o Shy Sy wl o SRS suite (Mol pas S 4 o IS ol (Jg 08 o gl 1) g sl Lasg
L oo il 8l b g uiled cubld 9> ya sl cale ol)jlsied jledlaiwl Al

() (oo s s ~T-Y-F

ol Como (3,85 s o cul Lgd b ol bls,l s e el g oUlgs cabls b asby w3l b asly cors
S5l 5 edle

a0 5 S —F-T-Y

M a8 Cunl onyio 5l e 5 Gl aSIL 0 il o g ol i )50 slS Mo il g ollss culils
plas ds g o)y WSe Cud (g g bl CublB SHo b cuold pl S dan 5 g ojloy 1) oad aliel delyy sl

'Syntax
Semantic
*Readability
*Self-documentig
*Writeability



il (S8 Lihaas) (s5lw 4ol y slaglj sjlw ooly 9 ()b

ol g2 Casl ool G (b5 2 Jlie plgie 4 ol iy ol den i Clgpe Bl i (b Sle )3 dgrge
b K 53 90 slaylidle &S olin sl o ol rig g bl clbl Al 1 )l (o) ool aelgd g g ls Lo

ol Jgs8 s o Wges &5 398 g § Ctw i ol der i Ly yiie
rol.p‘, .>9q~9 ,6..\.9 —Q—Y—Y‘
t o b3 S 5 59598 1T g j> Mo Ll poee Sy Jols LL3 G bs

If (el) then if (e2) then sl else s2

Ly plogl SISl 5 C by 55 .09 I 0 bgspe b canl Jgl if & bgpo €lse LT a8 cuns polne YU jgiawd ,
Cul 1 (€2) 4 bgyoelse 5g8 Jlo 139 33,5 o i 5 o aselse jo oS cusloads Byl 56 oy
i S s 0 1y 0j S 398 e yie S sl

Stmt 2 if expr then stmt |
if expr then stmt else stmt | other

29 aibl dor S5 (sl Sglite oyl €53 N 4l S S (55 51l (Kom oSl ine e F PR
If el then if e2 then sl else s2 2)13 3939 99y dhes (sl Solie )b e8> 9
Cawl 090 1f & by po €lse clls oyl 4

stmt
if expr then stmt
el )
if  expr then stmt else stmt
e2 sl s2
- ¥ JSs

'ambiyuity



Obj 4e2 i Jyolipgw Juad ¥¥

stmt

if  expr then stmt else stmt

/NN

if expr then stmt

e2 sl

Y- ¥ s

. c \ . . . . .

5 Slito Cagyl b oo Slae (sl oyl (ol b (2ly S 13 plad 5 sl 11> (oo J5 51 b cle
S iS5 5l Yaeme «lygiwd ) plaol 28y (gl 0208 (oo odlaiu] S cudol L ola Sles d\,gvdﬂj.; Sl
2,5 il o (655 HgS Jos I Glg o 558 pel 5 (sl oS 050 oo ool o 5l (65,5816 5 >

w2 5l 65 HPS B Jos
L.u.go &9).“4 M)‘ ]9; «® .)9;.» &9)*» L;)Lu& UM& L»dS.\.wb ausly .)9>9 L;.x:.lp( )dubl.’).&&; dl)) )SI

o (52 S50 ol Sy 0 |y Syt b Cond g 050 o0 S o 3l (655 )5S o 4 &S 0,8 (655 )8
stmt — if expr then stmt]| Sl stmt — if expr then stmt'

if expr then stmt else stmt stmt' — else stmt

5995 (o oMl bl glo)l s o2 5 &b SIS sl oo A1) 2les 58 ol 3 &l al plaed ) S i
&5 s L) e 15 ot el A b sy (o ] 5188 e 05 315 plad ol 665 Gl 58 5
silo g o olitol STyl il gle 4 ] glal sly Sl 50 g 3l sy Sl b 5 pladd cnl el

sl 58 5 it JSly 55 el 515 A1)

1
Precedence
ZAssociative



va (S8 Lihaas) (s5lw 4ol y slaglj sjlw ooly 9 ()b

(reliability) (writeability) (readability)
x x o5 S ok
x x X JyiS sl ylis b
x x x osly leidlo 5 glosl
x x X Jolad Cubld 5  Solu
x x x5 §) Sty
x X ool JB
x &9 S
x ol g balitzal 8
x o (6 )18 5L 040 3940

AR NPRCS

oub) 59 polic —P—P

il Sl Cle g aoliy b S 978 polic oy yiene

W 51,18 -y -Y-¥

b ST iales (sly 43S 55 canl (b5 ol (0l Ul ) b ST, ds gaces Gl by K g5 ()b 53 )18 ol
5 SIS BY ol Sl K385 Sy5n B> gl g cadly |y s YOF Lisles o Ulgs 45 15,8 o osliil cu A )

oy (o0 o 4 > ilisie (lagb ) ol (Sleidy § Fgeels Canio a8 (el 5 b (g 25 (o0 ol S5 (slasles
S e ookl b ST Gioled (gl cas VSl Cn A gl 4 g s (SK s YOF

' Bawlns —Y-Y-¥

5 oSl awlis Job adgl 5,8 10 b 0 fopd By b &S Cunl pBB)ly Bgy I (ol did)y badwlis bl; el jo
2 o halS 1y aely ollgs yel cpl aS 0 ST

L, Slos gdlod -F-Y-Y

Jlesl (lyp cand Wle b 51 (S 50 S o odlatnl Slusle Jlasl (gl =g 5 /o + slaiSTHS 5l oyl el
g oo odlatwl F* 5l e cly 9 BQ. golus sl 5,8, times g plus  Jio 355 o o3litw] awlis 5l 4ty
sy a8 " gulS dalST e 39 e edlit] jgtwd G g0l b ise lgie 4 &S cunl (6] awlid (saJS alS
oalatwl BB (&b b g pusxito pwl) awlid SO lgie 4 G asly bwy (aulS asls” ST .l jgiwd S 920 5l b
Myl s g ool oblled U wiS o odlaiwl (655 @lolS 3l oyl ST e 0 adS (695, delS QT 4 Jisls
Cuol Lzo cpl s ) SO Wds (695 aelS 0,8 adlal .l mus (695 lolS Dbl 5 (L) drwgi «(69)5) ©lolS

lidentifier



Obj a5 Jyol ipgu Juad kg

JSiie S5 ol g il od Cowyd (g955 Ha5 3,500 13,8 e odlitl yuiie lgis 4 aelS )] 5l 48 esB (cladslp &S
]

' Sl elals —d-Y-Y

Sl OllS Ja6S™ b 8,8 o 4108 clygiws jo b obled ol il cas &S diws (o)) Slal slls
2 Ul Gl can b g cwl LB 10 (de (Jg p5Y 80 3529 J925 5> 8O 10 5030 Mo 3> (o3
ol 0445 05uS ) giad

T Olows ¢ —F-Y-Y

oS b lagl; » clrdy wl (o olus 4 aly ol ilo wie G5y o are sl )3 3290 Clruis
b o o3l /] 1 CH 3 g /3 Sloesgs #/ 31 C (b 0 Mo K9 alls Casl Sao glita

T IB glad —y-yoy

mdid) ,0 ks g 0)l ol le JB glad 1538 10 el oo eolainl 0alS Tas lgie 4 JB glad da b el po
o ool jtwd G yolie saiSTas loie 4 pa JB slad Snobol 4 ;5 358 e edlitwl blank lge 4 a
Do oo 03latwl baid y)d bdl Sles lais 4 w9 D9

T aoaS jgatwe g oaiSTas —A-Y-Y

Jgae gy oo S 4 Ol b jeied S e (g900 daly SO sl b gl (6 l88 wilis (gl oS canl g950 juais S
2 o b obld el gly aoaiSTus —begin ..end b 5 ajoly, s fro diin s slaosiSlis daoiis
L5 (o )18 okl 3,90 Wjpe s g plael 02 o Sl sl T Ll gy (00 )5 4 (595 Julos

ol Job g 3151 slacew,d —4-Y-Y

I ol lacumbge | ol Cun b g0 Nisd £y bS 3l ol ) Slygies & Cuwsl ol cop Spse > 8 S
o pauie b3 glanl 0 (gl ohg ST g Gy Cljgiwd gl p F Jlbgwwol 0 Mo WS o oolawl las
ipyel g 355 )5 15 ol iy > b s5id Sy pais 1o o 398 o o0litl €5 o 5l 35 lrml )3 53
Do oo o3l Colb Cue B g2l iy

Olbe -y o-Y-¥

o dnlo alle I alygiws Al S op 1y (g)liie g Wyld wyiwd asliy > 3990 03l cludl 4 &S Lina g
9 ML .l w=b sl po L uu.oLo b s gly u"“‘" Slles alyle C Jio (& Hgruwd dl.mdl.g)‘ 3D N
WSS o asdie |y ol (glal s S ol jle Lisp

Ol ygiwd -1 )-Y-Y

o Soatl plai 4 0lj ol 9 )l g0 S b F Jlglsl Syt LBl (oo ()50 lapl 2 575 2 o ers

b (55 )0 o) adl cale wily o Olygiwd a2 o ] ollgs @ 9 3y alisee slacie,d JgsS &l jgiwd Laad
S o odlil o3l @l y5ws 5 Snobal 4 APLMis 36 o Jolis |y (6,503 j5iwd g o3k ysiwd a3l ool

'noise-word
remark-comment
3plank

“delimiters and brockets



VY (S8 Lihaas) (s5lw 4ol y slaglj sjlw ooly 9 ()b

o602 45 J=l o —1F -1
maaly wle A8l o3l jleny Cul (Ko ol So da 3098 a0 0bj e b Sl gl el i e
ol Al>yo 93 & g8 o ihaie sk ]y dex 5 L) Canl odomy s der 5 an]S CLEl Lol i 9 Sl sla
13,8

399 40l Jubos @

saiis 2y S @
(A55) oS 5 aloyo 9 Adl (0 (Sl 35 W5 g lixe Julod (g0 Jalod sod) Jalod slajls Jols ;Lo als e
Al oo (20 S Mg g S (Gl Al slajle Lol
sl T 50,8 (goy 5l 5 0mlgs ) e s pb s by Sy 0 005 i asliy 45 sl ()18l p 5 HLLolS 1y luelS
S o e 5 e g 6 2 ;S0 03 53 Jolas asliyy 1y ol g 035] ety |y sl
LS o plo 1y olled wil sl cillae ol ol 31 e L5 4y odds didigl doliyy ST Jye0 50

Source Program ——  Compiler =~ ———  Target Program

l

Error Messages

Yo v S

H(JilgolS) a0 5 Jol e
035 (50 g daye b )3 Ao § Oles

sl @

T il @

Y oliae Jiloo @

"l S 0 e

S il gy @

Vol S aJy e

'analysis

*synthesis

*Source Language
*Target Language

*Lexical Analysis

SSyntax Analysis

’Semantic Analysis
*Intermediate Code Generation
’Code Optimization

"%Code Generation



Obj a5 Jyol ipgu Juad

YA

Symbol
Table
Manager

5 by las b g 103 (5 93 b Lals ol s jo (25 JUST ) el ond 03l (i3 55 S5 3 syl e bLS)
)03 3929 j e Jgi>

9% Jalosi -V -F-Y

gl 23,5 oo s s J (ol s 4y 5 o oilgs SIS 4 SIS (3939 4l (o Julod gim gl Al o 2
Job s g g, @lsi ool &y &8 baawlisd ol & laoutS s b Slas & adS GlalS 5l a5 ke bailss cilize
oS hxe cpdy il o )5y GalS SlalST (5l anlyy (glodly el )3 35 o0 idS A o ol )l &S el IS
ot PLAL Jto o)y (350 59 Lol i8S oolizsl a5 b 5 b epaniio S pousl ol &0 bl 51 6 g 5l o Slome )8
Sl b il o' lite 395 uile 298 (on o3lisl (58 5 o (b (slp & Lol Jan 25 392y Cudgaos
sl dabiyy (sl plas gyt 5 ls ol e a8l 1 o sl Ao ye ] (gl 00l (g5 il pgaio

'tokens
*Keywords
*Operators
“Delimeters
SLiterals
®Identifiers
FSA

Source Program

|

Lexical Analysis

.

Syntax Analysis

.

Semantic Analysis

i

Intermediate Code
Generation

Error
Handler

'

Code Optimization

'

Code Generation

'

Target Program

- ¥ USs




" (S8 Lihaas) (s5lw 4ol y slaglj sjlw ooly 9 ()b

(42525 ) (5929 Juboss —V-F-¥
sl 5 oo hwg &S o8 yolicjl odliul b g hlie doMel (lygisd wle S3 ekl sy )
oyt D50 5555 ol L5 ) e ol 5l eolil b aslyy el o ol 53 ol Nisd o (alolis 3l oad W)s

33,5 o obul | o)l 83 S5 o) oo Al ye 55 003 A5 claailis 5l eslitul b 5 5,8 el
bz Jaloi — ¥
5 3l 399 by e B s yo 3 0ad s 83 sl edliatl L als o ol )3 sl Aoz 5 aAlsjo (05 o e aline Sl
dope cpl 3wl dea g caS 5 g Jlod S m (b dape cnl 305 (0 ) ey 2)9e L] espde slallas
o Pl 35 dea i ploj Clygies lpl g g Slo by dallad 43S dasled Jodo (o)l05S plad (6503 (> Lo
8l (o g9 S ol o 3 S o 5 e Sl (So 29
Slo 85 g5 -F-F-¥
& in Sllos «(SlasS bl b 258 (o0 M5 Sl (L) o 4 sl (ol asliyy Joleo & by Sy dlsyo 5
l She Ghales gl S e 4oy 5l npe Slo Gtales dayblal pdn 205 oo Glol am plsl sl Ll
Pl g CaolB Yl

28 il dise 9 Mg ) Gl S ol Gl Sl @

Dyl Oygo o) 4 dade by 4 She NS dexy @
3l o o] 3b) & e oS el T a0 S8 Sbe S ol 5l ol Wiges
35 5l dings —~O-F-Y
398 (0 695 WP o ) ol 398 031 dgut0 50 A (8 alsje )3 0B g Sle WU 298 (o (aw dlpe (]
S (o Bpan (5 ieS Al g 5 @y alpl BLY IS
2 95 g5 -F-F-Y
o b Byl eliie 3,8Mes & ble Sl jge I gl dsgaree 4 azbl 3 She 2SSl Pl als o ol
29 (50 031> anasy dlabls daliy ;0 g0 (gla e Sl Sopm 4 S A Sl o)LLl 5B 0 BTl by g
Hgd o0 p il BOLS ) b jiie
"l 32 bS> g
Odgl b &S (blels djle pue |y (gt Slallad L3S g LolalS” asls] oS w8 )L (o] 665 4 b hLal 156 o
(oo S JLLalS g oS plalbs 5l ol odes ity olins g 558 Jabos (slajlh .l aal ST 09 o cibgie us
Sy 5l 2o ap Billae ST asy o o a8 WS Slelis 1) sballs Wlg o (g8 518008 ol 1) Bgd
D5d (o0 RIS (5378 oS S8 )3 S oo (AE ) L)yt (5 015) ) Le (il oS plalled Cu

'ParsTree
*Triple code

3Error handler



obj dex 5 Jyol ipgu Juad b

'laslay JgA> —5-p
0 )by> oMbl ()9l gox g (ge) (53959 46l 3 o1 o3l (sladuslid o hlals o wluly wro a8 51 (S
e 0js o] £ cdwlid 4 ond ooy Lolam] dadls ol : Lels wilg o claseie oyl anl dwlis j» Slaseie
oS ohgy dagl slopSle)l g5 g 211 dogl sl diayg) b aladly 53 5 sl 00d Gy ] )3 Al ) &7 Aol 5l e
S ¢l 4 g9 g Callbyname L Call by reference : Jio w9 oo odliwys daobiy 5 4 oSl o (b
)5 o b ey,
Jos opl wil o bawlis clasuie Jold WdysS) cpl a5 5 39 3)65) SO awlis o (glil 4 ol Jod
alis LA (558 5 loss 58 o aloyo )3 5 o ol 1y Ll s s Wali 4 g (et S
2 Alg ol awlis 4 baye sladanad Jg 88 0 20 boled Jods 0 1) ol WS o lag I asby a5l (4l
A daled Ll Joda 4 adwlis (pl @ bgrpe CleMbl dajld ;S 5o aSly (gd dled Jodo d)lg (go8) Julow plKin
g5 ool oY Slbo IS 155 5 e o 3 Jlo lyie & a5 a3 ealizal o] 31 08 A5 lisee Jlye 5
s [y dwlid jo 4 Lad janass jl gyuin i b IS 0y pise by eelh ) awlis
HbolS (sl L8 5l s @ol> JUio Sy —V—P
5 om ooty SsslS gl IS Jlta S, L
p:it+rx60  (auwaredl g5 )l Sepl P & a5 old 5)8)

P:= i+r*60

v

Lexical Analyzer

idl := id2 +id3 * 60

Syntax Analyzer

:

el
/

id2

\.,
N

60

'Symbol table
"Scope



& (S (i) (gjlw 4l slegls il by 5 ()b

|

Semantic Analyzer

,

A

idl1

i

Int to Real

Ny

60

N
2 / \‘L
i

]
I
'
v
Intermediate Code Generation

<----

v
tl := int to real (60)
2= dd3**t]
3:=1d2 + 12
idl := 63

]

l

A 4

Code Optimizer

v

tl := id3 * 60.0
idl == id2 + tl



obj dex 5 Jyol ipgu Juad oy

A 4
Code Generation

v

movF id3 . R2
mulF #60.0 , R2
movF id2 ., RI1
addF R2, Rl
movF R1, idl

- ¥ JSs
Lo ;LuLwolS ( back-end ) slgnl g (front-end ) sl —A—P
Akt Mo Gle (b 5l Jite g dtenly e ()bj 4 45735 (glo dingy dl> e 5l (a5 g Ll Jol alse)len 4
dabe yile 4y dalg a5 LLalS BT als yo g (o5l digo Al yo I iSo 4 Ded 0 a5 LLS (front-end) (ol
s W 5 & dtsly JLLelS 51 ( olel) Liso opl 298 o S LLelS ( back-end) (sles) swn

YV . @ o
23S pogdo — -
25 S hlelS slaciond ISy ja bawgs g Ll Ul Sl (Sle b g adgl IS5 ) (639)9 aslp ()8l 450 y2 &
Ning 0,08 OS5 gaiwd 93 4 dany Jos bl Can ol dyse go)dS daw i dad b, LLalS el e S
13 o pbl (639)9 lss 4T pe S b L 1) (639)9 dox i Sllos 48 0,38 (G hLolS (K g o pendds 0,35
3o 315 gy iy 35 Caols ol plai g5l aly slapl; oSy Sl (BSr b ile dine Ao 3529
Al il Sl 055 Sliles plovl syt (610,35 4 LLalS 200 o s 5 0313 )15 ] JlsS,8
1asU tTJLuD -] o=
855 Jde Gleis 4 768 lawgy VAT dnd 10 &S cuwl 039 1Y Ol (o aoliy bj slixe Jdo sl NN
208 &l gilw asliy by @b Sledld ey ]y o Jie Y Glus wb 7 jle K )55 uilo b dunlis )d Slawbre
S by WY Clas Jae b1y ali Jlg) 3 sline silgs o o 9 JsSI a8l
Hgd (oo Lyl pj Spgo & g (A5 Sl gk @ 1Y O)le

ool 15Y @yl S X sl pusie pU X 31

Sl 1Y Gle S Axm 5 3L 1Y ojle KM S

ol Bglae KA 5 Soe S F o cwl loY wjle( FA) aisl luY a)le A o F 31
Aleyd dalllas LS 5y onn ol ol

VO-5+ Slras ¥ uad

oo J5 i Job

'pass
Y .
single pass
"multi pass



oY (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

Pgw Jrad SUlguu —) | =W
Pgw Juad (i SYlgw
(AY po> o) Lale 4iy 35 plis—9

3,13 0539 b 920 olpen &S cuwl (ol dlis plogl ]

3 3525 ol plad @y e et o5 o

sl e pol 08l 4 25 30 Sl Gt ) gl 3 ) o By 2

A3l e olito s FSA (gla ol 5 5 o o8 4555 o 1) ol i 5 sl 1y 65500 S5 plaio Syl

(AY p9> Jlwos)tums Ll 435 plas=¥
] g5 At 39381 356 4 L lmy; 5,08 il
Wlise Jom poads 12 b 53 poee sbojlis Lo jl

ool () o (b 5> pre e S pleel 2

(N pgd Sl ol e aty 5 plas—
2l g0 00l I3ze (sladeliyy 35 don 3 &S Canl (g 5k (5,8 sl .l
D)6 339 asby pj lygwd g Jeol el Sl ygiwd o (5979 3li SNOBOL \bj ,5 .0
8l Sl SISl 3 5,55 slaaby 15 i
Al o do 5 Al jo gl (93] Jelos >

(A=AD gl s )Skitanss oy xlad o g oobad o 435 00,y elozale I 5 s 5 —F
sl iy Y505 uisleo u_m[m o piile LA
Sy milend sk B uile .z

(APAD Jgf Sl 5355 o o3kl aliza fS395 il ) ol S oy Jolpo 1 S plaS 5 =0

ELEV I N C S 3 T |
$575 Jalosio $o¥ Sz
(A=AD p9> Jluosd)icun] (sogos 525 (slojline 932 435 pluS =7
Ao g ()3l Cgre oibes o opNled culls .l
pleel 2529 2> s Gl 3)ge

(M=A0 p> Jluas)SABL (o0 asly Sy oz Jolpo 932 435 plas =V
S5 Jelodio 9 Jebos.
dylge dad > lizo ooz



Obj a5 Jyol ipgu Juad o¥

)13 2935 920 ol yo &S sl (gl Al plygl. A
W5 0bo) VA dad Blgl 3 wsSL ol lwyy BNF.C

ool wrpe 015 A8L wree (b5 S bgiye ol S Sz
(AP=AD po> Jlumas)Sican] Ll aty 35 plus -4
2,3 2939 2ad 808 udle S ddiad plaio (sl yel 5 (gl .l
s LR(K) (gl ol S 5,1 oo oobad cloPDA .
Ale WMo @ S5 4 abais, wly o plaie oyl S

235 (o Wy gy el S by N g (L

(AY=A2 Jgl Jlos) Sans 956 (sl )lmo 51 590 plas =Y«

Joo b ibe Culild g oUlss ol
do 5 Cggwd plecl 392 piez

(A=A gl o)t (598 ,Slos aalsg =)

o Slos yensiii loeilss okl
Gl Casyd G g Al )lge.d 95k (il

(AY=AS 29> Jluwous)tunl s ais 35 plas’ =YY
D9 (oo 35 Mg Jagod (plize g (29 5l
D98 (oo Silo A S (aline Jilod (2950
95 0 93 LS (s78 St 2952
D55 (0 5795 o570 line Jolod (29,500

(AV=AF 09> Jluess)iul lale 4y 55 plas—9yY
LIS 0 CS e ob S Caa ) iyl Culild 5 Ul cul.l
plaSora(>

o e ol aey e ) Jes plS Bk ) g e atdg ol plen 4 e 0l p2 e 2l VY
(AV=AF p9> Jluos)354
ool 2g5. ez sl awws Gojly.o S ,8b.ll



bo (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

b S 58 Mie i Seups |y oblss Cullls b 0 o soliul 33 &lygion > (6 )kisl ololS 5l Jols L5 -9
Jol Jlawoss)$a095 o0 42 Ml g )kis] clals cpl 4 bl bai> 05 1l b bl t0ses ojle] g0 10 jgmws 5 ol
(M=AY

TSy odiiSTasz Cojlibo odliwl 34303l

(M=AY p5> Jluoss)icul gomo 0 4u 35 phs =17
3l 55 oVl g Cubls L 3> Y LUl bl a8 by pa il
T Lo Casd & e Vo (gl s Aluwgs g Cubls
S (o Mg 5 ol Sl b Sladely a8 (o )l (Sl g0 layltle &5 oldlbj 2
3,00 55 (6l oz Jlaws aen 5 LISP 45 15 34590 g6

boacky poj iz 93 (o carge Syide (elul 3 )10 sl i se by Lk > e der 5 o5 Sl -V
(MAY po> Jluwos )5S (oo Jo 1y St ol 43585 157 (o8 (sladle 28l plioss ol 16,505 (slasly

el JS gl S s aobig 5 A5k 2,8 4yt b S jie gl o 2l

395 (o0 03latul (oalul (1,5 ez sl 0jo deleb Sl s o

WWgah 033 (> alulsS Sy cuwl (Sen ol iz

g Ry yai Coll O ygo 4y (ol

(M L) ol dan 3 Jnlyo sin 305 3 M50 5 <y plas—IA
$575 el o S g .l
3)lge don > Sl 4 @

(MM gl Jlss) wontisS o 1)) S5 (505 48 bl — 94
S o s Y oblgs o ladal il
WS o g5 5 oml Ul L plbasl pe
A A5 35 oyl by CellB L pbealyg

D)0 ides g aled culd ) (6,80 gasge (pld

o Sago kel ol jlalsge pluS )3 dex 5 ploj lygied shal 5 lagSle by« badled Jpuo (5)leSS =V
(MM Jg) Jlawass)5 5

S3bo dixged 9 Jlsiz s Jobd.o line ool
(A=A gl Jlod)®903 i 25 BNF ol 5 b o5 (0 1y ()l 929 51 i plas' =YY
Ayl 4y diusly J@L@T.g St Sy jd awlid S oy yeidll

A yio & dialg 45 (63 )]50.3 A (gl ainge B &S olslz



Obj a5 Jyol ipgu Juad b#

(A=A J gl Jlaoss) s 395 g5l o 5l yolate —FY
il weby b5 pled by b HLlels calu. ]
205 0l e by (lj JLlelS Wi
593 0 hlelS dbuogs (b5 jude cS oz
93 & dlizes (gile 4ol glagl; Jodss

3y wbp pj Olygiwd 5 ol alp Slgud om0 pled el pj g adby sbaylisle I Slss > =Y
(AA=AA p9> Jlunass )5 s

! Clgies e osls o5 .0 liome e yghar sl 5 iyl
lioxe lawly oy yai 3 iz yolay Waosly Cy yaiz

(V=AR pgd Jluod) § 23l 05 gumio 956 (sl )hme 3y90 y3 45 plas =Y F

pleel 3929 pas > do2 i Cgpw .z

(A=A pgd Jluess) ¢ sl s 435 plas =Y O

Gl b Slos i g b i ool ¢ g8 )5 Julod aalsg .l

Gl gy Sle o3ldy o b wilis ool ¢ (g53) § Julow dabsg .o

Gl gy N Slles gg8 S dadls ioled bl b b j0 o Mel Bu

-l (6y9p8 (1) 3 ¢ Bajeite sl g5 (Mol D92 >

Josi 822l (o (gungp asliyy o5 pS ) pb (BNF) (20 | Jitwo yal,5 050l 45 oo yol 5 5055 ST o ¥ P
(A=Y Jol

PL/L.> COBOL.z FORTRAN.u ALGOL.J4J

2 gl Sl )5S LRSS s 3 555 55 o 5 58 5 o 2y > o3zl 3,90 (slal VY
(-

G0 gl ci g dasles Jods oo a0 sl ci ¢ alie [0 ile .l

oy Syl S o alite 355 (pedlo > o) b yel,S bdled Jouo .z

~2) gl Jlosffatn (oo ol JISly 5 € sl b3 531y (it calld 5 (blss bl 15 350 51 SiolsS ~FA
(-

oS 5)ldg Sl oS allss b C ol

oS iy callB ol Ul ol b ol

oS oldg cubls ob; Ul et :C ob; .o

3bj s)lidgs bl o Ul bl Sl ol

3bj iy ekl oS LUl bl :C ol 2

oS iy CablB ol Ul ol Il ol

35 )by Cabld (o8 Ulss el C ol

3bj slidy cabl b 2l cobls Sl ol



N

(S8 Lihaas) (s5lw 4ol y slaglj sjlw ooly 9 ()b

(AY pod J luaasd) § iy pb 1y 5 S5 900 050 (gla)lne—)
(AY po> Jluos) o Lyinles JS5 gy Uy ,hlals S jlisl Y



Obj a5 Jyol ipgu Juad bA

9w Jad Siwi SUlgw swlbiiwly — | P—

> z o &)

<
¥

ol ><|v|lo|s 2| |-

s
-
*

-
-

3
-
-

—
-1

C
—
‘ﬁ

-
154

-
o

-
<

—
>

—
ry

3
-
*

-(
—

3
-
-

-«
-1

1
-«
‘ﬁ

—
154

3
-2
o

—
<

-(
>




M (S dlaas) (sjlw aby sleglj sjlw odby 5 Sk

PJlg2 Jad Sllgw — | =P

I DERENE RSV
(A¥pg> Jluos)iadl o bl a4y 35 plas—)
il oo prae pol 3 ASL 3 B 90 glyls a8 50 demg L > (ol Ay STl
S 1y plate slacs,le 5ilsy Ul PERL .
2955 dulono it etle b lsicee |y dmlons B b y2 2
A o g oyl S Jolae S )98 slamdle >

(AS=AD o) Jlwosd)5355 sod 03lisl (L5 ccline samsy i yo5 (glyt 325l Jobo jI Spalas—Y

Sy Jol e Sl sledsadl
1,5 (o Jdeud = Jsez
(A=AD gl JUeoss) wnnereerans Y oyle Sials =Y

ol lade b Sledlyd Jolee dlos 5 (B (ials o cunl pb b Slealyd silen oy 5 (> ialSldl
ol pU L Sledl 8 olee alas op 5 (31 Jials g cunl Jlade b Slss] 8 ailen oy )5 LialSo
ol pb L (Sl Jolse (ialS g5 90 2 2

Gl Hlade b Sledlyd Joleo ials £o5 93 2.3

(A=A gl Jlamess) - (oo bausy Cuwly Ciows gAY g 1olao & |y Co o bbb i oS Cawl (b -¥
oS ¥ oo 5990 Cato. ]
Slisl cajon Cauo yol Sz

audy Jlesl jl Salss Jolee Jos opl ol ol iy yw aiy SO slp stack->integer slael L Slles -0
(A=A Jg) s
Push.» Size.z Top.w Pop.dl

oad o3zl LS S > o 93 )0 Sl o 45 a0l b 4 dguzme (5)lg jl cpel 5 plS BN ply Cpdle Sl Le 3 —F
(A=AD Jol Jliwos) cannl
ol aniy )15395 Oedlend s2lie )15395 Omlez

(AS=AD pgd Jluoss)Siily o Lol a5 plas —¥
)5 dplee S8 pdle b plgs (03 1) drslne LB 26 Al
A jhio gy gyl S Jolae Si)5 slisdle o
5 353 el o sl (snges s 8 (555 pm M o Lol o
PSS >



Obj o2y Jool ipgu Juad <

(A=A0 pgd Jluwos) il (o bale au 55 plaST 10V Glus 350 0 —A
W05 7okee )8 kg VAY - dnd ja.dll
el (g3l asbyy bj sl Joo gl

2 8l il 4l ol s SIS sl |y st Jae

(M=AY pg>
A X. Ay.((xy)F).c Ax. Ay. (xT)y) .l
AX. A y((xy)T) » A x. Ay.((xT)y).

(A=A ol Sl )SiS oo iy ya5 1y \Slos S 5 iy a5 1OV Glus o=V @
A M.AN.Aa.Ab.((Ma)((Na)b))
-2 +.z .o # .l

Jol Jlnosd) S5l sy 23l 3 )3 doliyy Lol Comu 008 pponl Bl3 oo Bygps 45 sl y1) 3,10 5 Salas =Y )

(A-AA
d«ol.»).» Slasuin (_S)L.» o.)Lu PP L)L’) (S) Slasuin Mg_ojl
4ol Con g yg050 4l 5 (S) Slasie wypz

(A=A 9> Jluoss) Scamsper]l b; Glaogas 51 G plas =YY
Jole ptanns b b3 )| (055 .l
phaie Olyle adiue dos .o

Mt ol BB Slgize 5ok 5l LIl &S lgie (23 Gapdl bl b iezsl slo 4l 325 2
o a3l 5 Gl Sllos ool plosl

(A=Y Jgl Jlos) Sl pusao W yol 37 g o yuiile 350 13 &yl plas =YY

AS oS ail piY aS s 9 5l Sy g Llgs o]y ol o el H8eS e .l

ol ddy ol yon dlad 365 pile plon (ol iy B3 Gdle o

ol 39atel B )b 93y 3l Hled oo ye mile j0 .z

D)3 3929 5l98 69y Car Su €8 Il (Jad 8355 (pedle 3

(A=Y Jgl Jluos) i gusmo W yol 3 olgs 5)50 p3 jlie pliS =Y F

sy GhalS Wigd (o0 dbml 29y olel S &S ol 4l den Job Sy g e 4 dtnly sl el S 55 ]
2l (oo calio b 423 alow gy b jao o900l (sl yel S0

D9 oo odlaiwl cas 03 leidlo | e ) Jiiwe (slapel )5 (g5l 0dly gly 2

DN 0959 @' Oyao b ol aldy g Sl plaie yol S 55 0



14

(S8 Lihaas) (s5lw 4ol y slaglj sjlw ooly 9 ()b

Pk Jad (Lo pld OYlgw
(A=AD 9> Sl )i gis |y ()lj Slime gomsy i gl iz (gl y3g) =)
(A=AA Jol Jlaos) S g0 A Slaes 5 o3lisi] b ey a5 5 NOT,AND,OR g5 5l 5 yo (6ly =Y



Obj a5 Jyol ipgu Juad

5Y

PJlg> Jrad s SUlguw swlicuuly — | E—

b

c

=

)|

o
%

o> <|v| |62t |-

-
*

-
-

—
-(

—
‘1

—
‘ﬁ




culgl osla clgil

Il 03l glgsl R

o g5 W
ik pj <

e

*

g9l jaow (i dlacl
ol aow (s dlacl
shled g

Oy &9

s g9

oS o 0315 glgil

e

*

e

*

e

*

X/
0‘0

o s

i g s SYlge R

*«® o ’. -~
._//u:;i‘f’ 2]

o3l i %
odly (o oLl
c5 5 loyuise
o> ggi %
adgl o3l glgl laseie %
aJol o3l> glgil (ojlw ooly %
ENER:
el Glanl 4
g5 Jss @
Ly 95 Jys”
buol g5 J S %

o £ b g g9 s %

adsl a5 e 5 Clusl R



adol oy glgil :ooiy Juad ¥

Slles bl g9y D5 o il asby b K oS canl Sl glgl (gl asby (clogh; wlol CBMS 51 S
(S3s5a Jab ol 53 a8l oo MBI gy e oLy S Sl s lles £95 5 (SisSa dabs a3 plox]
S (0 )15 d2gi 3)50 adgl g9 5l ML (5l 0oLy
(D.O)\o;l; qil — 1 =0
0305 £ b @Bly 1> g o o3laiw] (gilre (layauels > aS Cuwl CleMb] I Cuond Kin b Gl (29,5 0dld £ b S
Lwgs 030> £ i 5 gd o 2U5b g 0,33 bl )3 laodls a8 ol Jote m cCawlmodly I (g polie 05 dl); SOk
ol 0313 95 Ll oy yiene 45 39 o yaSuiie Slas I (gl A gesxe
g oo poaendl) diwd 9D 4y 05D Kl edly sl

tow o aolip bawgl ol By g7 @

s 21 )] ol polie das pize Ao Aigad 0 S yxi g Aol bawgd a5 diwa o laosls L]

WYV .Ewa93 B d.g‘)a.? °
ooy cslraniy i s (gl 4ol sl )JW 9 45] 0 3939 4 i bawgi 48 Aitun o odl> Ll
dasles Jodo g ol (clad o ¢ o1 ol 8l ol po5 cdlad (clns o8y oyl
Y

U g (o0 023 amasd ol b 4 aadls oS (ol dasd yn Glej dlold .l jas Job odbe b Clas jI K00 (SO
yoe Job (glyls ol 3 dgmge 03l bl 51 G a0 03l b pes Jobo |y 39 (o0 418 )S L o 5l abadls 45T Sl
o bl Lgy g Lyl s 30 (B 9 )0 dgg asliy slnl oy o 00ld sludl jl am s 35 4 ogate
Wile o (Bl sl gl STU (B g 29y oo o 3l aslie ) o 3 58 (B g g
10003 s o YUS Lw
D9 os yo9e ol yos Jgb 3 Ygeme a5 al g ool £g5 Jro 398 o Lastie Slis | (sl dcgeimo bawgi o3l £ 5 S
WAl ,S oyl b xS ons cunl Sae 0005 £ (b SO lade w00l Hlade (gl e (glyld odly o b S

W68 CBd iy e g o asuie i | ol lwgi (gl oy s b @

A: 1001 A: | 0000000000010001
P e 10 £ (2 e sl oy Llade (o o £ bt e paiie (L
A pb 4 Sgmals 2 W s g oS cul D9 g0 uhio VY o3> s 4

o] )‘l o> o ¢ g oaliiwl duol.;)g
55 o ool

Wolde b yuxito 03l 5 o S Y -0 JSS

'Data Object
"Container
"Life time



£0 il acby bl il odly 5 (Ahb

g (oo e diuod 90 dy (o)LL Hlas 5l ealy Ll S50 o5y S ]

Ll ailo .all 0ald Hlade 05> (gl y dadls Jore 5 Jobis ois [ST cawl adol odly 5 b S tadgl 2313 £ i @
... char. float,int g4 jl e3>

Sl ol ools sbsl b 5l (gl asgazme Jolds 0dld s i ST canl (g)ld Lo 00ld o b S g LW B3> £ 5 @
e 9 Cond ]yl 2,68, Ak

8313 £ o Sy 3L Cilitseo glgil —Y—1-0

525 Lo (et 85 3 (o |y iz slaslil 355 ae b 53 00 55 S,
0300 £ b aS (g y0lde dsgesre g 335 oo plul Aol des 5 yloj 0 Ll 1l 1ge SG A 031D £ b S ALEI @
g (o 031D Copd QT Qopd 0
aoliyy 13 3l (BLsl) HI8 pl g o 48,5 Jlai 3o b (gly dladls (> oo taladls 51 o 4y 831> £ o SLEI @
295 oo Pl (gilone Fguals Ababls o e sl Iy, asgs g 039 e g5
255 o pbsl Ar=13 e Clusl @l g lawgs sLisl g5 oyl (ylale) (b0, W b S ag 0315 £ o0 DL @
g adliyy ) Jlgsls plin g 4y plosl b Mol Loy Ll oyl 1ol s b Sy 4 0313 s Sy BLET @
D9 oo 2ol ol 5l S
o el )5 o)lil g9 (gl sl oolaiwl el )0 DLl pl 1500 B3> s W b SO @ 001> b SLET @
2SS
Culyd g L o —-Y-1-0

g (o0 sl Ao gd 4y yldde  Shig 4y dagi b oold Ll

Do (oo 03wl 2y o Oyao 4 g oA yxi gl Aol bawgi a5 Cuwl (gl 00l ;u;s_ﬁi:*,,,i:.o

Int n ;
Char ch;

ol € ] s Jgb 53 358 (0 001 Cand ) 4 &S (Mo g il Pl L (sl 00l o5 K T ol
Const int max=30;
Sy 85 sl Sl ol SOV Mo sl 3yl iles plen o1 pb 8 sl bl e G 1R ol

g Caol 04 Al oo o bawgi DLl plcoplply 398 0 Aiio QT a4 opes Job )3 oS jobo 4 ol lade g 2SO
LS oolitwl 08" wdgi ials gl cob polie 4y by e CleMbl Sl o JulelS

'Declation
"Variable
"Constant

“Litteral



adol oy glgil :ooiy Juad ss

Oilke b 4l Sy gl 95 g oluinl jolate 4 ol polie &) byyye ledbljl slgi o hlalS Byl 2V
Lles eslal

|
If( Max < 2 )then

Else

Ca] > 398 by 4 Wlod duwle Llgi 0 93 0 2 g Max slaculs (gl |y Leosls yolde L3 5l o3 0 cdls oyl
&S g ] elacaend I (SO I jgmws J315 o atdgs a5 yasl IS job 4y 3 b

) Jbio
F () {

int N;

N=27;

}

(type).uiS' oo Lasuine |y pusmo g9 3l adgl 0oy = 5 G o Mel ol @
A ol e Job im 39y o o S 0l S @S Pl 5 295 e 2ol Al o5 4 399 plSim 03l b ol @
(life time) .cu | 4sby pj slial o)loj
o3> £ b )31 D9 o dxlye o Gob ol 5l aS 595 o e "N AL w03l £ b oyl yes Jgbo (sl > @
(Name).ogs oo Mio )] 45 (6,500 pb 39 Jlo)) daliy i a0yl )b olgie 4
(value).us o ado ol 4 1) YV Jlade Clusl jgiwd Lol 59 (05 Ao 0313 e s 4 gl Jlade @
Y Jle
Const int max=30;
Int N;
N:=27;
N=N+max
s <ol (J1n) 30,27 ()8 bwes) Max .l odls spae N @
N ,max,"27","30" ::Lsl pb @
o 03 Lioles abisls )3 e (ol Alos &g oS ol o (61080 27 1 27 ¢ 27" ke o coglis @
ol 005 03D iuled (2aad & yguay &S Canl T2 S8 g 51 gl & W27 L g dgu
3,0 o Ll dladls I ot S 4 90y &S Jlid pU g gs ol bawgi ool cay i U iyls pUga Yo ol @
Caino 4S50 ey JIE Yl ) MaAX o gie 398 0 g &S Cunl Hgiwd S #define max 30 e

Cawl Yo ke (glyls diipen MAX puiite 165 o0 g Cunl o> yio slasaly C Lj 4> const



2V il acby bl il odly 5 (Ahb

030> 5,B b

oo 516l g, oo o 3 o Lot 05 L5 o Lipl il (S5 asbyy (slal o b et e Jgbo 350 5T

Sole @ 0)b deng doly calizee slalysl o 50 g sl JBle ooy ol w365 1Y WL Tl S5 s 00ls S pes
Aol y plasl 5l dmy Jlade g S0 slasl 28y w5l dim (g B ke S0
‘o3l ég:. —P-0
Eloil 5l gl asgomme (4l 2 .abl o (6)wd 9 Ay (gl Sldes I (ol dcgoome ol po 4y 00Dy sl I (ol 4l by g4
& Gl Sen L) oyl p ogMe Nad o Lasuie L) i yms pKia 45 a5 )y char,int,bool,float ssle algl esls
-0y glgl wily o o)) Ada g gl Jie (suas slal 4o S (s yw ) (s o3l glgl amd ojlal g el
Cilisn o 53 3V gane 0303 £55 o 2y ISl JasS 5 58 3 S i (S iy 395 sl g o
P9 (52 (502

Olasuie g Sluogad iy Toladwie o

ol 9y Sldes godld g9 ] (g5l odly :V&:)S Silwodly e

t Olaswin mhaw )3 owlwl olic —Y-Y-0
o ol Slis a8 o pleie g oo 1) gg5 Gl ool bl & ol (Shg wlio ) jelaie FTlio @
a)f oy ;D Canl Son Olao im0 03 yoge ol yoe Job Y}o.uo b g 0oy go wislo 00l £
03> ¢ i 3l Ctuo S Hlade &S Al ALl do gl L Xgd 040D ol (glal e D edld e b sy lgis @
ol e Job 3 sl 5Se 0315 £ 5 )3 D939 Hlade e b ciglite Canl ] (ool 030> £ b a5 g)lade b

g5 cpl ooy £ b Cauo Hlade (Jg 09 (o 001y iuled asliy lynl Jsb )0 zuors job 4 ddied g LS s

P o a4 ool o b S il aly By e ooy eod o 4 (Sen pdlin | gl dcgerme ¥ palie @

Ghls 15 Wus8 (o iy dssane YW Ly adgladly £o lawg oud iy yxi polie dsgosme D)l Siwlg
sl J5 )5 (65590 9 ySasS (So e 93 b (sl g Cunl ylade (il g (a8

g3 o 5 ool sl & WS oy ol 0B iy 0303 g S sl &S Sllas I ¢l dsgerme Yldes @

Gy yxl g 4ol bawgd a5 Wil Slles b adel cldas cunl (e Ollas pl Wb (650> 3L 468

9 S Oldos dod 93 4 (g 4alyy 13 jl g Wb (g0 i poi (L5 (WS lgie @ adg) Clles X9l (o

2) Jro Ngd (o0 aidy aaclyy 5 S5 4 g aelp by odd iy Slles Ngd (o0 mandl (29393

LS o duwle |y puses g9 3l ooy £ b SO Bllas ju8 a5 gl ol y

'Data type

A} . .
Specification
"Implementation
‘Attribute
*Descriptor
"Value
Operation



adol oy glgil :ooiy Juad SA

)' .\u)l.& L;»L.ol ).;.ol.& lasuie C.Lz.w 2 dul)’l o> 89; d‘).» JLA d‘);
pais y odld o8 wdny b il il ol Sl 1Ol @

Dgd o0 )l yolie (5 a8 cul polie I gl dcgezme tpdlie @
Slwle plosl YU g o8l s 059l Cuvy @l syl aie K 4 alye ¢l ol eolaiwl :olles @

w9,

P w0l mhaw > bl jolie -Y-Y-0
2,15 dg39 00l Ll (g9 cllas (gjlw 03y (gl o5y dw 1 ldos d}l**’ 03ly 2950
~ o0 o1 L 03 (138 o inled S8 4 o polie ST e lgie 4 15yl St ypo 4 @
25 il ool (658 oo ldas Jlodlaiwl b1y 35,85 ¢ mos (g
(Sl 95 505 iy eeinn o & 8 s Lo o5 (65 sl Joe o 1ab |y iy ) Spp0 4y
29 e 455 SQRT Sloo asliyy 5 S Slles (gjlo o3ly

4 bl ol )38l 5 (B gy aiile i g (nl tMigud 0 adgl dolipy S5 o (Spgiwd Sjgeo 4 @

‘d)-.s cﬁ—U‘“’" JRY J“& J‘“" igas g0 il gb “*"U)’. S 53 ‘\J"?%)" ‘:")9:*“’J aliyy 52 sl
Abs (x)=if x<Othen -xelse x

1y aol s &S Cnl (6 5gmalS 13U o cadgl ool glgil (gly dabls il (WleMb] opdd KigSs) aibls  piolos
S8 cus 1 lei oo o ST inled cga sl i dlid Ojgo 4 s das Ginled Jle lais 4 0S o |y
g9 ol ) Sllas o5 o] 20 ealitl ()31 Con slo Sinled 51 ST 05 0y0 Jolo s L1381 Cos )3 39290
Sl s 38 o5 sy 1l 855 5 ol 505 1) I3 o Lag o 355 (g3l o3y (Sldes ) kil b 155 0
P opl b 0 pdd 0l b Sl ity lais 4 S oy S5 Lal o) cunl (See b S Caltio g4
A =398 oo Sluidy H38] Cows bawgs It slacl )L.n) 515 3935 llanil CulilB (gl Solgp g9 candd WSle oo oL;
(WS ol |y (08, VY xSTas 58] Corw &S Syawo 43 08, VY dlael (g5l

rlbos iy a5

g Bk @39y Olye |y (Sshos) el iz b Ko 4 pghar 398 (o ol 8Ly @B S 90 & Vgoms Sl o
bl gl asgomme g Cllas dlely Cowl oud iy o Wl (69 3 Ollas oS yi0ls 3l (ol degomme (S 0 wdgi |y (0 ls
Pl Sl dx gl o3l slajielly (595 2 &S (o0 aSuiie Clos &y )3 39250 e 315 oL Slidos 30 (Ses
S e asdie |y Oldes 5,Slae (v ,65) om b Cants Cgllas ol B 39

:Olles slao!

Slas slasl (13,8 jaseie sly A8 (oo pasie ) (295 5 53935 Sl GlosS)l i g g9 ol lilas (sl
S o 03lial (Cobj ) o0 pb 4 o3l slasyliS ol

op —nam : argtype X argtype X ... X argtype — resulttype

X:integer X integer — integer

=:integer = integer — boolean

sqrt : real — real

"prototype



A Silw wby slesly gjle o3ly 5 ()b

Jole e el jladd (0b) @l o Spgo (32 9 aisly plie peeni) Sliles Sy (3455 Clasuie (s CByl (25
298 (0 (2l @B ©yg0 4 il alp sl Sldes (il oly (15 5 saomy el
 Aiawns w9 Ly p27 (akold ol 3 wdms) (waBuio (639,59 8131 4 &S Fldes )

doold QT “9) LSL“LSJHS )'l L;.a.v d‘)g Conl ufw.a (d}‘*" Mljx ub) )J) ol uv):u @oB awold $9) 2 S u.la_c
S o s 505 b ey e Slhle Sliles 55 45 slael 5l gl dsgesee wle AL s Gy s

. .

:\“_,mo &Lo;)i -y

G55 (e g oo el eyl i Sl ysite o Sl 0l iy gupo Gygo 4 &S 2baed9)9 b (e slasg)
Al See 031> Ll (g9 3 Olles alel

RO PTG I

90 oo Jobs &5 Sldos o pbosil 15 (6500 @ e Jlasl 0 Lol aily oMl cunl (Koo Slles S
e oMo Cunl oo @ SO L A8 o Mol 55 1y edld Ll gl > ol 05D yoolie Jg )5 o 0 Ty das
293 (o Cguine (Sl Sl o 3 5 (] o 83 s 3 395 (5399 slaglegS )] (225

{ Mol 395 —F

Iy ogs &S v b Wad oo (6)leN alitee slaljpl o 0 &8 oo glaodly alos 5 B jldle Sl 0 Sldes
il &y aSLy dplesSyl o 4 b & dgilosS )l 5l ol dssarme (ly clles ) ol mls ol S M)
Slles Jito olsie > (St S350 Sl 5315 5o 55 48 gl 5 Slolons (sl > (LS (sl 31,8
osMe ok el 13,5 o 3 |y (Solite e Lyal Sy 3 5 5,5 e |y ol lesS )T Sy (Rand gb) Lsslas sue Jge
Do &l an gl 53 e Gl )5 ol B ooy ob 1) w5 dae WI5,S e |y bl e A pe a5 4S
G Jl Mol 03 5l (St ob (B Gl B8 il 4 (93955 ool o Slles Lol il
sl pdy QLS pl o 2o o) 53 (Jg o Jglite 85750 i

e 2

2 Jie plyie 4 cwl (650 g9 Alie g5 (pl & g% m)b el Al @S (o0 g |) (bt 03 5 (B
&S woyld @Me 5wl LSS Ll Jbd, g disd pusts 03 g9 5l 565U (cla IS5 int,short,long glgl C L;
e 1) &9 ol Mk 5,5 g9 5l i plgie 4 (o9 STulply 29 Ly LSy sk 0y g zen aSle lles
)53 g9 polle dsgarme s garman g5 Sy plie dsgerme ST 5 5 il 4 b pmsSie 9 o5 69 4 g
ggnjint gint gg5 5 shortint Jite ploie a5 e9305 1) 505 €55 9 €95 2l ) 555 ol asgorme b g9 2L,
A3l o long int

'Undefined for Certain Input
“over flow

"under flow

‘Implict argument

°Side effect

*Self modification

“seed

"Sub type

*Super type



adol oy glgil :ooiy Juad Y-

' olel —p—p
DA £95 9d e Mel il o asuie |y 03y Ll yas Job g £95 ¢ pb &S Canl dliy I (gygtwd o Mel]
33,5 (on (s g 40l Lo 1> (gl 0313 (o3 £l 5 5 gy 0l 2 gy @
2 Moo 35 oo )] Ll Slsgas 390 13 1y albp2p Uiy SgmealS b (halS) o ie a0l 355 1o @
oYl &) NEW L INDEX e st g g5 055 i s ¢ TaTgoms sN 1 laeiza 5,8 b
)13 329 (553 b5 )3 38 mye
S o el |y ] paite 4 (s ke bl Per] o5 5 v

Sabc="'test'; 4w it

$abc=5; mowo e

@ oo pxie Sy o Mel Jai6S b5 )35&1@ Dgd oo e (el a3 g5l odly Clie gl 2 4
23,5 oalatwl (ST Jioled gl 4 g9 aabls il | 3ed e cels Computational g0

¢ Gy olaas 65);) é.gU OM.:I Ju.a LA > e A I) Sldee E‘?‘) u.’»’l.c)’l]ol .\.ulyu.a Lmd)'t.c] ‘L}i‘ » 09)4; 4
S (oo patuda |y dox g Jal)l g9

Function Sub(int x,float y) :Real

o5 gl Jlade =¥ o3y b g9 =Y oy b U =Y 5l Sl T e cants Ml @l g bwgs &S SleMbl v

yos Job =00y b olaw —Yodly

oNel Blaal -)-Y-0
Cpyite L8 LLels JLidl s eoly b Slas 5 g5 4 aoly SleMbl Ml 3] : T aladls o led o) -l
W dalgd ol ealy b (gl g dadls isles
el 25 0 walyd gl ooy Ll poe Job b alayly 13 0,8 Mol buwg o5 SleMb] :)Le‘;c\.lé.éb Cu gl —&
Sly OlFie 5 9)b LSy yoe Jobo Ligb g0 el daliyy 105 Syl 1> &8 ola o Mie 29 o dladls gy g e
Job s> 84 dbul Cys malloc 3 C++ jpnew She Jio dlabls jnuass @lygiwd lhwg 45 Ask 4usly 2954
(595 oo syl heap ) 6,5 o )l,8 aladls 5l 6,505 Sgls 3 adl o glite 03> Ll oyl pos

: : . AR o s o
b oad)y 90 sbdl gylisl das 90 zen uons das 90 zen Clles s Wlg o + ;u’mm@ oslazwl Calisee
sy olg o Ada o b dals o e 50 Slles Lmutp;ﬂ E9 4 dogi b aS ubl acgeome g0 glosl

Al .
Declaration
A} .
Storage representation
¥
Storage Managment
‘Generic operation



Y il acby bl il odly 5 (Ahb

B3 o b ylooS )] £ s i i s @b o 55 4ol b JolS 5w, din b1 pgrde opl ML S (i o5 plica
Sl adly calisee (gl gl ool

& &S 1y Sldes 9y blelS oyloj 13 o350 U Lo o cogo oo Mel & sl opl (B, din )5 by Mel Lol Gua
dgds oo d>gio AB e 93 o Mel b Ll C b))a)tﬁ S e ) 29 o0 yaSuiie 0D iy ya Todore slas s
LU Sldes a8 558 S s oY 1nl losyd cplpls (o)lisl b pusro gon) 25 plosl A+B 3 Jos a5 oS
Gl (dos g5 an + 090 st LU Ll )loj 13 0)l5 3939 jusiio g5 Mol e SWlawl 3 B)b 10,5 O

f Sy (5 S
o B 1) 05d o0 ady ol Jes G sl & Cglite slagile edly g LSS UL by piy iy
9 5 lam bawgs HIS pl (g5l ooly pAST ) Wgd 48 )3 I8 4 WL mlg cpl 51 S plasT sl loj yo 4l g 0 6S
Glisen lasany sl o (53l ook b ool calf Slilas JS 50053 Slles 53 3930 ol o] slajial s g9
Dy s glaie

A ( int x )

A ( int x , int y)

A ( int x , float y)

ol b @b b Sy ol ol 3 i wmde b aS JolS izl edlid by porde (ul ML 5 0 v
“i Pl agile odly (S0 gl 5 Iaiedg)g 5 g oA eyl 4 dog b o 39 g )] glite sl

.39;:3

lee bigy g8 S b 4 bl g5 JymS oLl gl 4ol o5 Jl Mol Bam (305 oo 1 9 J PS5 -3

"9 JuS —F—0
YR AR RA R : Mo 5105 00y Ll 95 4y zaly SleMbl dgus o aidlo baodly (gly )38 o jo &S (ol dladls yigles
9 3 3929 I8l o aw 53 g9 J S culply ABL g iliel o g9y I CleMbl (e Sl oo (S o>
ol ol YU e 5 51 ool ol litel it g5 sllad ymues 4y o8 138] s gebas 3 Jgame (sl Sorsls’
sl o lagl > Jg 2k byioo lallas flie)d 9 8" (gjlo o3l Slles plod (sl |y g9 S8 Slg oo ol &5
2 &P IS g g Wl dae o A dom (g 08,5 aalg plxl gy S lallad Jold Slles ¢ rowl 2o
285 2929 (rowsl il aw b
DP9y 99 2bl Cunyd ol slaglesSl g5 g 3las 3,5 o ploml asliyy )3 & llesyp & cusl nl g8 S8 ) et
)3 3929 95 J S sl

325 o g0 2 0l 53 g9 55 Jos T (DT.C)bgy g9 J 558

25 oo g0 (lelS) dan i o 5 g5 S8 Joe 2 (S.T.C)biamns] g5 J 58

'Type checking
"Type checking
"Dynamic Type Checking(D.T.C)



adol oy glgil :ooiy Juad \Al

Ly 95 J S -V-F-0

2 g e S » 85wl go (ol oo sl S Aol 5 5500 plxil 2] ploj 5 bsy £95 S8
oty by eg S8 culplt A e |y odl = o3 ol £ 45 055 00 )5 £ i S odl 2l e
@ g5 JrS Selop g qumd ale (gl asly glagl 5l (B 00 a8 salgs plodl 2] loj )5 (Renog) g5 a2
bt cplpliy 55 s Wlgiso sy (Sl o )3 gt 55 9 259 oo el it lals (il > ol by 5900
SusS g9 g |y Lpwiie (Mol g ol )3 WS e i 1) g b g5 (92 ML Ly g J S L
Mg o 35 £ g sl ol |y a5 e oolis Ly g5 S5 51 oS le 0l )15 (A6 g9 g

by g9 JNS Lo

Sllasil ]33] ) conl ol acosgamme 1 oyl 1 g 4oy ¢l 03> g5 Ml oy @y 5li pac cle 4 @

(g 2y > sy
28,5 a0lgp ol Ll oo 2 £ o5 Jee @
s o )90 el 03> g5 p0 iy sl @
thg 9 J5S culae
oo 1y ool glg by £ S g sl St o olosS ) g5 slolas plas 8l 5 "alsj JIS8l
- o 1y (5om sl (5l g ol g 05 2ialg5 )5S gt [ o Sllae 1 5 o J5 Sllae (ol
DS Cud ol
iblo iy £y JS 11 05 snls (605 adiy o] olej 5o 58 & bsppe Ml by, g5 JS 5 @
)5 Wl Bpas (g i
IS e Gty ol 5 0t 38 o 5 b (sile oy (I3l pp Syge a4 Cunlbie by g9 S @
i8IS Ly g5 U5 55 asby sl G 1 3l ©y90 0l lae sl 51 U g5 55 oS b
Cél aalgs
o2y Ole )3 Bl Cijgo |y o S iy 9 00,8 051y gy 99 S8 M oo (ono Lol el (398 colee Jdo 4,
i) plo]
L] g5 J 08 -V-F-0
SleMbl 4 da g5 b bl g9 58" cplpls . CPascal sl aile 5,5 & yao dn 5 loj 40 canl S g9 J S
W dlgd plodl des 5 ylej )0 Cawl 0000,5 Sl asliyy y9y0 sl el I aS sl Jgds 3 29390
Pl g9 J S (sLI3e
Jos 13 35500 558 Sl (slo o ol 5 393000 Joli |y asbyy )3 35290 llas plas el g5 S5 @
Pgd e p ol 5 deliy () JWST 9 35 o0 plmil g0 (e 4 25 S
Ll olej 3 ol odby 95 CledMbl (6)l S s Slol albsls o jli pas @

Static Type Checking(S.T.C) '
Type less '
Debuging



vy il acby bl il odly 5 (Ahb

Pl g95 J 8 colro
spd Slasl fals

oald sl ploi (gl Mol i 4y L5 @

g9 @3> (b o sl aoles Jgax p3 JLlalS” Jgl )35 55 5,15 o ploml LlalS (o )3 S8 il g5 J S o 189
Spdise Sy g9 S8 Jas pgd )5 )0 48 o aseio |y o lesS )l g9 5 i olas Slles 1o gl

san gd 0 4i8)S b5 sjlidlo b (g 4ol slapMel jl Ygone il g5 JyuS b bLI)I 5 jlo 3590 oMbl
5 45 )ke oMby

i g ol dly (o3 pm (gl ol (asutie (298 [639)5 slo legS)] g5 ae @l Jos o gl —
el pasudie @3> (b yes Jobo g 059 cadyl

A dalgd 20 oles Jods o ledMbl pl cdas 5 sl pe )

19 Coal

ST (551 g5 captel) Canl ol £95 oyt o 5 (4L oo T @l 5pR 5 ates S o 3 &) (f 18 > R) wle ks
s Slos Cusl Soe 225l ShOTt oo g5 51 X,y 31 Jlo elyy S aJgi |, R jl s o yhiio Wlsss T b el o
31 ol o 0] SHOTE e Slasl (g5, 1 # ,Slas 11 5 18 4J g5 ShOTT s Slas] aials 1 )5 )5 (oo
sl (98 &9 sy 5 51 by T Al el 55 (o a5 5l g el () S (Slles) o Slos aon

1598 &9 (ow 1) J S

o SP E9 mpn CablB sl (b5 o bl il d9g bl Sygo 4 log g oy S plosl ISl Gl S5y ]
ML b5 asbe il

g g L]

Syl sy 05 i gl il 1 1) sl 03Bl B 5l a8 1, e SleMbl ol o odly aShl ix g5 gl
23392 ML (L5 )3 g5 gl (g (w5 glusznl)

:(ML b 6l p ) Jbe

Fun area (len:int,wid:int) :int=len*wid;

Fun area (len,wid) :int=len*wid; (culacgy S sadie 29 <9y )l)

Funarea( len:int , wid) = len * wid);
Funarea( len , wid:int ) = len * wid;
Funarea( len , wid ) = len * wid;

)55 e

fun add(x:int, y:int):int = x+y;
add is fully qualified. Any one declaration defines the operation.

'Inference type



adol oy glgil :ooiy Juad Y¥

All are equivalent:

fun add(x:int, y) = x+y;
fun add(x, y:int) = x+y;
fun add(x, y):int = x+y;
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But fun add(x, y) = x+y; is ambiguous
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Int *p, *q;
C: p=(int *)malloc(sizeof (int))
C++:g=new int;
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int - 7080
int j;
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j=*ptr; \
ptr 7080 N
<
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Int *p, *q;
pt++;
q--;
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W] WL
ool bs dlss S5 4 a8 cul g5 wob polic | 0l ol I CSpe ol ooy ledle (am S ¢l wl]) sy
3w 1yl las (o3l (l)ls o o g Wgh o iy hgy ced 4 g (e yle) dm 93 slaall el o o

33,5 o S 0 atidio il (6l 45 0jl Lawg Vgase tpolic Slan @

Ak g9 So o ol pled i paic 2 gy @

s g SBGN gl il o

'Garbage Callection



1.4 il acby bl il odly 5 (Ahb

28 o ozl y ol 5l (g yais a8 Sldes 0 bl o puaie Gl e 4l 350 10 Sldos (p 3 wree j1 SO
s ol Lo asl 5y e g el 1 a)be aldas 5l 5505 man A[2] Jeto 3y s 6 )i
Slowle Glles 15,5 o plosl (Luss Job U olayly 9y 45 0] 93 2o Jio Jlosl 5 4] 5l (g polic
A Ly dn 48 Bed o gilw by ola adls Cygn 4 (b o] (L3 o Jie Slles L) b ol gq, 5
o=l APL s (g el gaoe jls Lo asljl (g9, 5o e Lol ST p3 s )ls oliws al) yole 4en
Dl (o0 0Ll Oldes

: gyl ooly

o o0 )LyB oy 3y90 cpaie 4 (aw yiwd Sllas (gjlw 0dly g abibls yioled s I ) b al)] (gjle odly

bl ool

Sl aS o) aen i glej > (3 RKhog by yb ] (5 Sy 4 (i So al)l) jhp dasls ioles
ol ool 35 S5 50 JolS Kooy b1, M ab 4 gyl

Bral gl T Vector [ obes
. LB < omb e
Kooy UB le— YL
A
dobp '
. Integer [ yaic odb g4
t E [e— jaic ojlul
n >
<— M [Ib]
! ~— M [Ib+1]
aadls iles
wolie (¢ly
N <~ M [ub]

m don claaslil o Lel 55 o plol (Solw 4 guel S abils 15 (Js,) (com SO o]yl 3500 0,8
ool an ol polie 5 gam iz )] CtlSS e bl iy ) (G b A nlgs 5 gy e (1o e yilo)
9o slo )l 035 (el o )0 5 b Jgo 5 Slislons (65 JLS ) el o cnl aladls (S58
o g ip9d sl e (Jol s Il (o (B9) 3 a8 (e oMil (S g (ilaw (B9 I s
P31 g s g 9> i s oJgl i Al (g (B9 0 4l 3 Nig S (o 08D 3T e
= il (S5 (39 3l 03558 5 ok gy sl 5 JSsly ¢ € aile Lagly 5l (gl 5 (o 05

"subscripting



S dlaany tppabiad Jud AR

Wy A 0 X e ple (Jlse lee

.Jaj—d‘séu/b:.).‘).;)%fd—.)\d:‘)])ﬁﬂu& /.a....uuﬁ«_"Lo.»)J

3 4,7 6,2,5 1,3 ,8
dgl,;h..u"\pp,jmu" 9 o

ol X e le gl Sl st oo 030 BT g o s psd 5 e o J8l O Rl s e 0
B dalg 023 25 D e & S
3,6,1 4,2,3 7,5,8
Jslugiw ’ £9>UsLw ' £ Ugiw
b iales coul aol)] yolic § Kooy s ol abibls Jols s aile (oim 93 al,l dasls yioles
ol ol U5 pM[1..3,-1..1] &)1

LB 1 (=1) — bl
- UB 1 (=3) «—— Vb e
Pérog LB2(=-1) Vb
(dope VGC'[OI\‘) UB2 (=1) PRI W N
\\\\ E(=1) «— Y Yl
" —— yaicojlyl
M[1,-1]
Moo iy, M[1,0] "~
M[1,1] Jol s
M[2,-1] -~
M[2,0] “-.
bl el M21] sk
rolbe g
. ME3.-1] -
M[3,0] "~
M3, ek

s Oygo 4 M g1 1)1 (4l dladls BlaF -5 S

S22 Glbes (55w 03ly
adol 03> glgil 1 5 4labd )lo g (g3l ooly &S Cawl oy Wil oo juate Sl Gl 3y5e 0 Slles (p )5 pie 51 S
ol &S cpl d sl loj 50 e adgi des i ey ;o Wb )l yolis a4y oliwd 4y bgy e S .l pusus 03 g9 Ailo (¢
i ol 4 s i 0ds ALk of 4 paie 4 liwd S S50 ag i 3)0e aie el b 2sd

oS (oo ey ) 2 1) (Sdm A g (Samgd (i K sl a4l 3 pate O ] dle 0956 39y Aalgs



M il aoliy slols il ooly 5 (STb

oYL clo oS U gL pizmand 5 05l )] peaic o8 1o 0l 11 g alabls )3 )] punic gl 955 sl O 31—l
D9 (o dslome O yg0 & All] paie ol ST USG5 0jg0 4 A gam Gl b

A: Array[L ..U ]of items; sizeof (items) = n;
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sk gy & paie o3l Ali, J1= [~ LU, ~ L + D)+ (— L)Ixn+a
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%ClassList = ("Ali",'A',"Ahmad",'B',"Reza",'D'");
$ClassList{"Ali"} cowl" A" Jade lyls: oliwd ogou

Key value
Ali A
k 1
cy Ahmad | B value
reza D
V-5 JSa

L (oo Sl odly Shpog by s Sy clawy])]
l®>,95) —V—¢
] WL
Job b das oleedly leidlu ayly o badyeSy il o ol slagg b jais 0b olawd j ISUise (o)L 065,
polis 0l Golite 5 Neal sl (Ko 355, jolie —l a3y 5,8 baloy b ads 90 jl lad)eSy (Jg ditun <ol
D98 o i el T 4 48 C 1bj 53 3,85 ) G yas g 1) Uo
Struct employee({
int ID;
int Age;

float Salary;
}A;

5l ,ke 5,65y opl Glao cwl AID=125 a5k yolie 4 oliws sgo0 5 cusl Employee g4 il (s it A
Jos (et pats QBRSlX5d g oael leile € by o )ssy aimd g0 JoSis baalid Ysase 1) 3555 olis

Al . .
Associative arrays
A}
struct
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Struct employee type inputrec;

employee = inputrec;

sl PUT g Jg65" 33 Gl (slp ol o5 W3 ysS) o (soll L5 .ol employee sile inputrec ciw el
4S5k 4 ol Clusl (K085 & 1) 555, 90 olgy (0 MOVE COPRESPANDING g bwg Jg55,0 Mio

] 5 o o3 Jg 28l 55 o 5 plhod 3 3,55, 39 9 blita alul tigd ooy il K005, & blia (o132

MOVE COPRESPANDING inputrec TO employee

23 gl 25555 jl dladls Sl Slgize a5 398 (o0 (il o3y g nl 4 03 3,555 43,68, S oS Clusil Glles
D9d (50 (5 p9d 395 ) aladl> Soly
165w ool

Syl (S 203 o odliiw] Wgd (0 0y iy 4 yolis ol )0 &S dadls Sl G 510,65, (g5l o3l (ol
o) sl (lyy lisd 9o s Sinog 4 5l 0,65, U sl il Jg 295 odlitl (5 Sinog | paic
i-1

3,65y plipais pupl=a+ ) (j akd o)
=

(PIR.j).\mquuul)Rdwldl Aﬁébdslgdiliw)bia
1C ;0 Mo .0l 3,65, i polic 5 o pm a3, eoliul gylap 5l olyi ot D98y 3 (5T @l
Struct employee type
{ int ID;
int Age;
float salary;

char Dept;
} employee[500];

J| ypaie cusl employee type 5,68, G ol polie 1 Sy o & WS o iy Gpaie Ber (50 H5ed )

employee[3].salary Jio .58 o bl Gldas I (ol dlis lawg S yo 030> ylozdls
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Dy (0
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1 employee 5,55,
2 Name 5,55,
3 last char(10)
3 first char(15)
3 middle char (1)
2 Age fixed(2) adgl pate
2 Address 355,
3 street %95,
4 number fixed(5)
4 st name char (20)
3 city char(15)
3 state char(10)
3 zip fixed(5)

peseseess last
R name.....- + ........ first
S middle
employee .............................. Age

. ~--number
E --- Street |
; i L-St-name
S address ----- ;

Fomseeenneas city

L ........... state

I— zip
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P iie Job 3,65
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type PayType=(Salaried, Hourly) ;
var Employee:record
ID : integer; Dept: array[l..3] of char;
Age : integer;
case PayClass : PayType of
Salaried: (MonthlyRate:real; StartDate :integer);
Hourly: (HourRate:real; Reg :integer;Overtime:integer)
end;

plos slyp ID,Age,Dept als ¥ 5sd o adeol 0aiiS plae Ada by, 4 "y JSwly o payclass s
aalgs 35 MonthlyRate,Startdate alé g5 Joli 3,55, a5l Salaried=payclass 51 aelsl)s .cuwl coli s oS,
Gl o3l 0950 5g Aales HourRate,Reg,Overtime aLs 4w Jols 5,55, 5L Hourly=payclass 31 4 >4
G (335 )30 H(CASC VL Ceond) Coll (25w ojlail 443,55 ) 5l 3)90 Alabls gty sl 5SS @ (398 it 3,55

g o 43,5 55 )3 CASE 0y i

ID

Dept

Age

PayClass

MonthlyRate HourRate

StartDate Reg

Overtime

STORAGE IF STORAGE IF
PayClass = Salaried  PayClass = Hourly

-5 U
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)13 3929 )5 cnl Gl Ghgy 93 45 398 S5 1l ggd9e cnl I aBl ansls sg2
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Type s:array[l..10] of real s ke
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Type Rational:record Typedef struct Rational Type
Numerator=integer; { int numerator;
Denominator: integer; int Denominator; }Rational;
End; Rational A,B,C;

Var A, B, C: Rational;
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Type Vectl:array [1...10] of integer;
Vect2:array [1...10] of integer:

Var X, Z2: Vectl; Y: vect2;

Procedure sub (A: Vectl)

Begin

end;

Begin
X:=Z
X:=Y;
Sub (Y) ;

End;
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Typemeter=integer;
liters=integer;
VarLen: meter;
Vol: Liters;
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Struct stack { Struct set {
int Topstack int numberinset;
int data[100]; } X,Y; int data[100]; } A,B;
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Type section(maxsize:integer) is

Record
Room:integer;
Instructor:integer;
Classsize :integer;

End record;
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X:section(100) ;
Y:section(25) ;
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Type queue (max:integer) record is
Front:integer;
Rear:integer;
Items:array[l..max] of integer;
End record;
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X:queue(100) ;
Y:queue (1000) ;
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Type vectl: array [1l...10] of real;
vect2: array [1l...10] of real;
Var x, z: vectl;
y: vect2;



S0 dlaany tpiidd Jud WY

S5 56 55l o2 X,Y,Z.4l

S gyl g5yl w2 Y LX,Z 5 pb () o2 X,Z 0
Sy el il e Y L Z 5 gldle )l pay X
13 el )l p2 X LY g syl (g5l @92 Z 9 X

(cob S char g el aareal o ol oo integer)io)h sl ol w459 Guysd gl ) i 3,55, -V
(A=A pg> Jluar)

Type paytype=(salaried, hourly);

Var employee: record

Id: integer;

Dept: array [l...3] of char;

Age: integer;

Case payclass: paytype of

Salaried (monthlyrate: real; stardate: integer);

Hourly (hourrate: real; reg: integer; stardate: integer);
Hourly (hourrate: real; reg: integer; overtime: integer);
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Type
vectl: array [1.. 10] of real;

vect2: array [1l.. 10] of real;
Var x, z: vectl; y: vect2;
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Type paytaype= (salaried, hourly);

Var employee: record

Id: integer;

Dept: array [l...4] of char;

Age integer;

Case payclass: paytype of

Salaried (monthly: integer);

Hourly (hourrate: real; overtimeinteger) ;
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Type vect: array [1l...10] of real;
Verct2: array [1...10] of real;
Var x, y: vect; z: vect2;
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Int *p,*q;

P =new(int) ;
g=new (int) ;
pP=qa’
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int main() {
struct record {
int x; char y; };
union record rec;
return 0; }
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Type
x=array[l..10] of char;
y=array[l..10] of char;
var
a,b:x;
z:y;
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ol o 435 plaS A3l )l w )l e JIX,Y Elgl ST S0 Sl > anly (1 € oy o)) s - FF
(=A% Jgl Jlusosd)

Struct stack

{
int top;
int data[100];

Ix,y;

-1topstack 50 ;o 1 ol ¢l X.data[i]=y.data[i] 5 X.top=y.top .4l
-1topstack 40 o ol ol sl x.data[i1]!=y.data[i] 4 X.top=y.top .w
-1topstack 40 ;o lal ol sl x.data[i]=y.data[i] 4 x.top!=y.top .z
-1topstack 50 - bl ok <l X.data[1]!=y.data[i] 4 X.top!=y.top .>
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Type s (max:integer) is
record
r:integer;
c:integer rang 0..max;
end record
x:s(200) ;
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Type vect of Rec; : array[l..20] of Real
vect of Rec,; : array[l..20] of Real

Var A; , A, : vect of Rec;

A; : vect of Rec,
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25+a . To .z 68+0.c 7+a .

(A=A pg> Jluosd)D95 (o0 (S5 42 carge CHt () 55 5 acbyy asd —OF

Int *p , *q ;
P=new (int) ;
g=new (int) ;
pP=qa’

dLj abadls ol o3l .z
(A=Y Jgl Jluos) S5l oo alabls oy de dline plaS saimd LS ¢ Jsle 45 dalas— QY
int *i,*7j;
i:=new(int);

j=1;
Free(j);
ol Sl dl.x.o &L})I T e Qb;ﬂ o db; .l
(°t~—°t\ J9| JLw)'\'.\wb L;‘,A[?a,O] s
A:arrayl[l..3,-2..2] of integer;
AR WY .z WY .o We .l

(A=Y Jgl Jlos) Sus] o dobiys s 5 cudlad disls 0313 5 3590 53 ) 3)l50 I SealaS— DD

D9 oo o Ll loj )0 cadled adslu odly i Hd L g 0jlul LCall

)13 3929 4sby 0 j sl Gl B g sl acbpoj Sledld (loj 3 asbj culled diile

udlad 2,68y (bl (ioo S CliaSiw Sl (A0 29 (o St Cound 93l Aalip 5 cllad bl o3> (b 2
sl LSy el cullad Blgw plod sl by j cudlad Sl cled )68, by i polia 5 jlisle
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Do oo anlee o b ol (65l o2 pae Jd 4 sub b slgsl 3 >

Type
vl:integer;
v2:integer;
Var zZ:v2;
Procedure sub (A:vl);
Begin
End;
Begin
Sub(z) ;
End;
=AY gl Jlos )5S o o3lai] YLt b g5y o2 gy JpiS Sllas (3 55 oy asbpy sl b5 5l Solas—OA
(8-
C,CH+ .o Ada .l

PL/I, C++ .5 COBOL,FORTRAN .z
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(M=AD gl Jlanos) S dpwlie 1)y (gdm 90 l)] 5 )

(A=A Jgl o) iy gl sty (sl gy & 1y s 99 il )3 polis 4y (olas (s tod Jgo,8 =¥

(A=AD pod Jluow) Sud gy |y 03 ylaid b 0008 [asuin Lol Claw =Y

Cuvdy Sylaw gy & |y jolie & Bolal awyiwd Jeoyd A[LbI...ubl,Lb2...ub2,Lb3...ub3] by sy -¥
(A=A pg> Jluwas)Ey gl

(M=AY pg3 Jlaros)T0S oaoy 131 abasls jiolesa[1..3,-1...17 1)1 (¢ly -0

Candy (Soiw hoy |y polic &y Bolal awyiwd Joo,d A[Lb1....ub2,Lb2....ub2,Lb3...... ub3] oy gl -F
(M=AY Jgl Jlasi)i gl

(AR Jyl Sl 525 58 Jlto S ol 4 1y JISuly (5 3 i 3,55, ¥

g lyiio 4 dng b1y o] culled 5)65, 5 05 CiaSs 3 390 SleMbl 9 aigr C Jto Sbj ,d pj @b )51 -A
(AV=AA g3 Jlunes) TS ot o oo (cloils

float funcl (int x,float y,char c) {
const int a=20;
float b;
char c;
int w;
Sub Wby p; ol Olygie
return (g )

}

e 9o wb oyl 4o L) S b |y array[20].grade[3] (gl oal> Joxo oyl o) ool pleidle iy ymi -9
(MM g Jlass) (555 (oo g9 oo J| il Gl € s ) (b Fisliel 95 9 (b ¥ ono
struct student {
int number;

float grade[10];
}array[100] ;

Mgl Jhses)dw bod puany3 1 QT aadls yioled cCuol A8 pj Gygo a4 (gyamio Job b (60,65 dladls yigles -V
(%
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Type emp=(r,p,q);
var
employee : record
id:integer;
year:integer;
age:integer;
case payclass:emp of
R: (m:real;
S:integer;

O:real;

P: (m:real;
O:real) ;

G: (h:real;

reg:integer;)
end;

¥ o 95 9 K b opdl) 3y9] cwns |y array[ 12]. Numfld[3] . w50 a5 5 C jo ) 500l plesslo =YY
(2+=A% pgd Jluass) (0509 Y) (! yao 41 il 95 9 ol & Ll g5 g ol

Struct student
{

Int number;

Float numfld[10];
}array[100];
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Main ()
{
Int *p,*q, I, j:
Int **qq;
I=1;j=2;printf ("I=%d;j=%d;\n"I,j);
P=&I; g=&j;
*p=*q; printf ("I=%d;j=%d4;\n",I,Jj);
Qq=&p;
*qqgq=7; printf ("I=%d;j=%d4;\n",I,Jj);
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y=y+x;
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k:=1;

1:=5;

for i:=k to 2x1 step k
print I;

1l:=1-1;

k:=k+1;

end for
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Case tag is

When 0=> begin
Statement tO;
End;

When 1=>begin
Statement tl1;
End;

When 2=> begin
Statement t2;
End;

When others =>begin
Statement t3;
End;

End case;

A8 Jg) Jlas)Ses] 555 5 aslyy acd (sl 4 bl iolai 5 L) 5 IS (sl panlis & e b =Y
(AY

Read (k, I);
If k>=0 then
While I <=10 do
I=i+1;
Write (I)
End while;
Else
Read (n);
Case n of
'A ': write ('one');
'B ': write ('two');
End case
End if
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Case tag is

When 0>=begin

Statement tO0;

End;

When 1>= begin

Statement tl1;

End;

When 2>= begin
Statement t2;

End;

When others >=begin

Statement t3;

End;

End case;

(MAY 595 Jlawass)S0S sy | 0,5 dus by PrIme (clndol s solos 5 03,5 iy 15 |y oy 4slipg —F
(MAY 55 Jluas) S22 ¢ 55 JlS sy o lyas 4 1,25 snlisc Prolog b (sl —0
(Unification)stl.c (Fact) s, il
(Rule)aclgs.z

Jgl Jlsos)5sm 55 Jlto o]y 4 OR,AND (¢la,Shos gl 1) (SHORT-CIRCUIT) oS s g s —
(AA=AA
(=A% Jgl Jlwosi)ssS g Mol bl clos apid a8 4y |y CHF o) dud o 4l il aoliy -V

Cin>>x;
if (x==10)
x=x+1;
label: if (x==100)
x=x-1;
if (x==50)
goto label;
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Read (k,I)
If k>=0 then
While i<=10 do
I=i+1;
Write(I) ;
End while;
Else
Read (n) ;
Case n of
A" : write('Alpha');
B" : write('Beta');
End case;
End if;
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Int fact (int n) {

If (n<=1) ret 1;
else ret fact(n-1)*n ;}
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Program main;
var A,B,C:real;
procedure subl (A:real) ;
var D:real
procedure sub2 (C:real);
var D:real;

begin
end;
begin
;ubZ(B);
end;
begin
;ubl (a) ;
end.
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Procedure proc2(n:integer) ;forward;
Procedure procl(n:integer) ;
Begin
Write(‘procl’) ;
If (n>0) then proc2(n-1);
End;
Procedure proc2;
Begin
Write (‘proc2’);
If (n>0) then procl(n-1);
End;
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Program anomaly;
procedure S; {1}
begin {of S}

end; {of S}
procedure T;
{missing procedure S; forward; here}
procedure U;
begin {of U}
S; {2}
end; {of U}
procedure S; {3}
begin {of S}
end; {of S}
begin {of T}
U;
end; {of T}
begin {of anomaly}
T;
end. {of anomaly}

20, glaite pundd duw aoliys oy
Oz M (oo plsl Forward sl g0 (ol 3 48 358 (A5 S{3] pslaie il (o U J315 3 S{2} Jlssl 6 @
d9d (o 425 Al g 0dd (AT Gpgo cpl 4 SISl dayblals (B g3 )l 1E S 5l ae S iy
(sihaie (g oyl pnis)
Gl 3La5 3 Jly 45168 b &ygo opl 45 &S 59l AL S{1} jelate 4 Wlg o U J31> 3 S{2} sl @
(Caw b jlons younis) 157 Slo31,3 1) 395 Sl b o o el o Wl (ood el ; S 092
el 0t plool T U315 15 S{3} sl gptir el 93 395 oo dlge S b Lol Jar @

.\Jlﬁ.':'.um PL —-%-19

eyl b (Suwly pais Cwl (Ses Gx il aily pb pdis hyes Job j sl (Ses oy b SO
e S oS ol Ao faiwlid o dliste pU L 1y s b o] e bamo I SO ya a5 () 4565 sl anisly calise
shosly b o Gl U S 5l (e 25k Sl 5By 9 ol ddliyy 25 o gl )l ggi Sl el laie 4 o0l
byl e a3 pU ja (Jg ail aily pU s ooy s b ST .ales o jlaiie pU ) apl ol 5l plaS” o cdl cand
p_mc,‘.éliwadloalasdisgrebx%&)b)’lolgab)l@u&“a)flw.ﬂua&ulmmba)égw
W Lalgs aslae (gun OMSLiL b e 00y o g ags 4oy

r:l.) J.1 L;ol.wl subl duol.))J FISBL «o» d«ol))J 9 L5J9 D)L\ﬁ d¢>9 )Lau.m.n fl.; ») Jg_,.a <« d«ol.))J P JL.A u‘y.c 4
ol 045 03l b Aol 5 s €glayl b el Jloy 5oyl I T a8 s siens (gl oaly 2 8 G (gl () lntne

Al . .
aliasing



VAY il aoliy slols il ooly 5 (STb

A Hlatas pUJ g T pU gasUbT aaliy )5 5 Jlo po

Program main
Var I : Integer;
Procedure subl ( var J : Integer );
Begin
..{ I and J refer to same }
End;
Procedure sub2;
Begin

Subl (I ) ; { I is visible J is not }

End;
Begin

Sub2; { I is visible J is not }
End

Program main;
Procedure subl ( var J : integer ) ;
Begin
..{ J is viible I is not }
End;
Procedure sub2;
Var I : integer;
Begin

Subl (I ); { I is visible J is not }

End;
Begin

Sub2; { neither is visible }

End.
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Procedure A( )
Var x: integer;
Procedure B ()
Begin
X: =x+1;
Write (x) ;
End;
Procedure C ( )
Var x: integer;

Begin
X: =30;
B ()’
End;
Begin
X:=7;
B ()’
c ()
End;
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Porcedure A( )
var x:integer;
procedure B( )
begin
x:=x+1;
write (x) ;
end;
procedure C( )
var x:integer;

begin
x:=30;
B();
end;
begin
x:=7;
B();
C();
end;
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Program Main ;
var M :integer
Function F(X:integer) :integer;
Begin
F:=X*20
end;
Procedure P(I:integer);
var Z:integer;

begin
Z:=F(I)*M;
write(2)
end

Procedure Q;
var K :integer;
M :integer;
Function F(Y :integer) :integer;

begin
F :=Y*30
end
begin
M :=3;
K :=10;
P (K)
end
begin
M:=2;
Q;
end.

dynamic scoping: 900 , static scoping: 400 .o dynamic scoping: 600 , static scoping: 400 .|
dynamic scoping: 400 , static scoping: 900 .» dynamic scoping: 900 , static scoping: 600 .z
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let a = 5,b =10, ¢ = Vv in
let val fun f(x,y) = a*(x+y) + b
let val a =4, b =2 in
b * £(a,a)
end
end
end

Y¥-: l;s; a)'s> 9 AR L...wl o)’9> o Y¥: l;s; °j9> 5;' L...u.,‘ a)’9> .
f‘ma FA: L}y 036> 9 Voo L.M.ul 0)9> &



a5 S5 558 ot b VA

(5 4035 10l VY gl wdine)Sunl guono 438 plaS 0y 1S5 Jlas 3 1) 55 aslp-Y

Program test;
var x:real;
procedure Display;
begin
write (x) ;
end;
procedure Assign;
var x:real;

begin
x:=0.72;
Display;
end;
begin
x:=0.27;
Display;
Assign;
end.
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Program main;
var x:integer;

procedure foo;
var x:integer;

begin
x:=7;
bar;
end
procedure bar;
begin
print x;
end;
begin
x:=3;
foo;
end.
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Program M;
DCL x;
procedure P;
DCL y;
procedure R;
DCL w;
begin
end; {of R}
begin
end; {of P}
Procedure Q;
DCL z;
procedure S;
DCL u;
begin
end; {of S}
begin
end; {of Q}
begin
end. {of M}
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Program main;
var x,y: integer
procedure R
var y: real
begin
x:=x+1
end;
procedure Q
varx :real
begin
R;
end
Procedure P
var x: Boolean
begin
Q;
end
begin
P;
End;

S odaliio 1) 05 JS5 (598 4sly sl 2] sl gy 5 Liwnl 0255 pulie S5 sl
DCP
SCP

Culsda ) S X
(shal 4dli Cullad 35S
QA‘A.AL.I)Q

DCP
SCP

DCP

43 3l e
& X

psled ;S

pslad ) S,

DCP
SCP

DCP

Qeuldy) £

DCP
SCP

DCP

et Reuain) £,

Ll o 0 g3 0 a0 andy Il oy )2 00 oSS iy
- s



a5 S5 558 ot b 12

o9k JLSlw —9-9
Algol 60 oLj jl (Sob jlsle & b yo mealis 43 Ly JSly aile (Ssh abloslo slaply 2 Ssh jlile pords
F5 sbSsh jl sl dsgome Cpgo 4 aslp i b asly o ((Sob adlidlo b5 G ) Cunl oad 4B Aol s
iyl ol Bl o Soly yo S0 i i glr) b & sl ] Sl whe (S Nsdpe ailojles
JFen Sypo 9 |y oxe i ol BB ool il o 0y 5095 SSsh Spgo ] @ 5 1l S5 slacSsh
Sob aidl colo asly 4 bgyo bl ojg> aelsd Ly 059> ©ygo 4 (65503 9 Ll 0j> ©jg0 4 (S ) jasuie
H5has)le
o2liz] el 5 sl S U315 51 gl e oy |y Sl o Lbome Leloy) bame Sob n glin) slapMlel
Elw a1 g a8 oo 03l (oo sl ] 51 LLelS” Casl ond iy e g0 4 Ssly o] gl 53 457 295
930505 (ol K03
P gy G Ceams & Ssh G )8 dgg xe g 4y ol 53 48 200 eslitul ewl J (Sel o 51 e
Sore SRSk Cows 4 1y Slilas 2l 2,55 g 1y ol 51055 o sl ol Jd o 03,5 2 > Sl ol
S o o3kl ] 31 g 48 1y el o 0,5V b S e S5
sl iz o] (2B Sol > Sl Sobs S 959 29250 (lxe (ool @

D95 (oo Cgua ol 085S p ) (oo glol baome I iSo Soly pb sl b glls Slgp 0 Ssl @

20 slaesls sl elo )l bazo —10-9
il oo by ol e (gl piio g (ilre slagiel sy

Procedure subl (a:real) ;
Var b:real;
Procedure sub2(c:real);
Var d:real;
Begin
c:=c+b;

End;

Begin

End;
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Procedure Q;
Var x:integer:=30;
Begin
Write(x) ;
X:=x+1;
End;
Procedure P;
Begin
Q;
Q;

Q;
End;
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Procedure sub (x:integer) is

y:real; el &9 Lvalue ol g
z:array (1..3) of real; L .
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procedure sub2 is X Integer % PR
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. end {sub2}; &),
begin z Real
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end {sub};
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Int fn(int a,int b){
Return a+b;

}

Main( ) {
Int x=5,y=6,z;
Z=fn(x,y);

}

e 03> = b SOl (S A8ly el Ll Spie ledl B Al 5 b oS cnl (gl odly £ b S o HBlg el sl
Olody8 lwg a5 WSl (e g 0old s b sl Sen il led 8 (gilre jiol)l cunl (e il ledl 3 4 3laie
ly &b QT Oledlyd ol y5 a8 Cuwl oad okid)S 5 (b lawg a5 bl (gl 4t sl (e b sl ssaline 8

ol 03,8 Jlusyl oads  Slgdly8 aoliyn g au |y aes g 00 )5 Slgsl,8

P by pjSlesls P » (Bl yo)b

Sub (I, B) LB :p (oo slo e

Sub (27, true ) 27 , true: culgs

Sub (pl,p2) pl,p2:p ilre oyl

Sub (G1,G2)| Gl ,G2: plloweps b oges slapiio

Sub (A[i],D,B1) 3,5, ¢ o]l yolic

Sub (i+3, (Q)) adgl b oad iy wlgp gl
-4 Js.x;

2215 S99 0asl8 93 ) (b (gl 93,5 518 0 (ilme 5 (#8ly (slo el (6, BLT WL Sl plSn
09> i pelyly gl 4y (a8l yiel)l gl 29 ce oalital b by ST 5 o8 LIS (pl)s 1 pBge,BUS @
S g ol ) cnlj JBsly 5 € slaglj 058 o0 CudlSiin 5 gilome yiohl (megs 4 (o852l
s b bl p el )l dm 398 oo o0litnl pU L5 51 Ada asle )by 5l (B 50 1ol wlwly JbLG @

s i o 1) Ada (b 53 25 SIS 8 gt Mie Cuns wre o5 a5 g N5 0
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Sub (x,y) { iy o5

}
Sub ( x=>B , y=>27) Jlsls

g o Jblite Y (gilre yrel)ly LYY (a8ly jiol)l 9 X (gilre yrelll b B (adly el Sub Slssl )b > 0
Folyb JUS! s pog, -Y-11-4
o3l g s Blie by by o Clul cpl Bad 02y s (gilome sla o)y 4 (Bly (sl el b aSH] I any
13 5ke o yzelyly Jsl slagigy (S 5ok 4 g e
(Call by value) jluis b glgslys @
(Call by refrence) ¢yl b Jlgsly3 @
(Call byname) pb L Jlgsl)5 @
(Call by result) a5 b Jlgsls @
(Call by value-result) a5 —jludo b Jlgsl s @

(Call by const) cobb Jude b Jlgslys @

o b ilgil,5—V-Y-))-4

Gl > Ngdie 03wy el 4 Jlde b Slsdl b jge 4 bl JKul 5 C asle olaglj 3 Jgene Sl
PR )3 (Jy B9 o (o5 (oms)silne sbapell )3 (H8ly slajially (Canl) i) polie Slesld a3 3,
5585 (A8l sl yiall 59y 638U g (o) sbajially p3lie 0l (S1g318 Al ) cuiS

Mgl Cowdy 8L ke b prally JUil g, 4SSl (28 Ly o 4l (25 1 be

Void f£n( int x, int y){
x=0; y=0 ;
Printf ("%d %d4d", x ,y);
};
Main ( )
Int a=1, b=3 ;
Printf ("%d %d" , a ,b );
Fn (a ,b );
Printf ("%d %d" , a, b ); }

‘9>
TR vy
015 (Slgs8 acliy 5
Sl e E
Y - g
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Wby 4 (G ylaie) (wbly loyiol)l oyl (Sledld plin )5 cuslayiel )y JWsl Sy cny Jslaie (bey o
by 5> bl (8ly sbayiehly a2 05500 03> @b (45,3 cgibre Slayial)ly 4 & (S G (i 55 00 00l 3
el 03,8 (g5lw 0oly )5 o,Li] 5l ool U 1 u.,|9>|)_9 [y ol C O D9 oo Jles! 0ui5j oo

iyl Cowdy 8L gl b el JE 3oy 4l (533 L1y s 4eliy (295 1 e

Void fn(int x , int y){

x=-4; y=-6;
Printf("%d %d ",x ,y); //-4 -6
}
Main () {
Int a=1,b=3;
Printf ("%d %d",a,b); //1 3
Fn (&a, &b) ;
Printf ("%d%d,a,b); //-4-6
H
Sl 5l s y oY
ol Sledlyd dsliyy pi 5o - -5
Slodlyd 3l sa -¥ -5
AR W PXCS
W3 Var W e 0dliwyd glayl b oS ola el g VAT oty Wb oo ooliw B Jlade b &S olayielyl Sl oL o
Var x,y;
Procedure fn(a:integer;var b:integer);
Begin
a:=-4; b:=-8;
writeln(a,b); // -4 -8
End;
Begin
x:=3;
y:=7;
writeln(x,y); // 3 7
fn(x,y);
writeln(x,y); // 3 -8
End;

b5l U8 )31 s 6930 Sl o Jg ol gla)l b Sled )t Sygm 4 o)lgen laalyl ol C ob; p a8
Gl gyl b Slealyd ail var 314 jlasely sl s wisls var alyl glxe jalyb

oL L Glgal 8 -Y-Y-1)-9

Sy > (Jy canl jlay55 5 (YL Coenl 51 J5SIN5o pU L el )y JUsl sl go balj o3l 3)50 268 (09, (]
Sl31B Al Gilre el b n ol (HSly sl U gy cl )3 s (Bgyre 9 52,008 L) Y a2
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ooy (sl 20 axlie Lol @ asliyy o5 )3 o Sloj b Wb i b)) oo8ly (sl ol ly csliyyej SlsS 3 el
Cuol gyl b Sledlyd Ioleo (35,8 aons (i jl g delp 10 51 pb L Jlgs | dnt asle sited ool e g4 3 4
A5 358 w2 b gl Canl (S ABls o3l yuiie g5 51 ST s

P meil atily Lol asly e 3 1y sub(y) 15318 wenlysw )31 procedure sub(x:integer) ,» :Jlo
oame oj) Ko Y & aslye 5 Jlo 25500 0303 Y X s sl & SUb Jly) w52y > o8 58 (5,5 455
e o3 9 0 3] tite o gl J5 Sl (Ko gl b 5315 5 o L 5818 s )l 5 S0y
2D g

(thunk) jzolly 336 cloasbyy ) Jzo oly ccloyioll b oS sl ol pb L lsdl (il ool elyy o) S
Ll ey ol sl 0ad daz s thunk g axelye (adly el b jblie (gjlre siolly b asljoye | (B 29 )3,
D 01135y thunk jlude leie 4 Jobs Jlude g 35d b)) lie gl )] oo )5 (Bly yiol )b U 355 0

gl sy 23l pU L yrally Jml bgy aSl (28 L) o5 dabiy (295 1)l

var i:integer;

Function f (x:integer) :integer; function f(a[i]);
Begin begin
i=2; i=2;
x=1; ali]=1;
i=3; i=3;
x=3; a[i]=3;
End; end;
Begin
a:array [1..3] of integer={1,2,3};
i=1;
print(a[l],a[2],a[3]) //output:1,2,3
f(alil);
print(a[l],a[2],a[3]) //output:1,1,3
end;

e X & g2y )b 2 b e 39800 T aclyy 0j 53 X gjlome jel)ly pU cnsSule afi] el b o b Sl 5 L
D9 g0 dloxe a[1]

doeis b 11,5 —F-¥-11-4
pLIB 13 (sbg) crl) 29 o0 oLl (g8 aslyy &y doms (15 Cae hah 398 o0 Jlul oged () 4 &S (g el
ooy jplie Sl cutSl plin )3 Jg S5 ad (o oy sl )3 (ly slayally polie (Slos]
Laid g 315 (639)9 yel)l @b (Sl 3 g ol 1 €5 (lgioe K> (Gile 4 Wb (o (o (ABly sla el > (o

el (295 bl )l
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3 Silbre slagelb polie sly 5l cultSib pRin )3 g 3)l0 1 (Bl )b (g9 305 plsil (ilme yel)b (s,
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int fn(const int a, int b)

S8 51 C ol ) 258 (o plsl gyl b SIS18 058 0y 5o )1 3525 pU b Sl 3 Sl JsT L5 59 24885
00 9 (oo odlatwl glayl b Jledl s g Jlade b Sledlyd gy 90 ya 5l JKwl s CHF b 0 5 35 0 edliiwl Hlade b
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JEsl Ws,8 o 1y gliie ol 6SLsS (sla,blols jo alisee (cladely g 3)9l oo D9y @ 1) 3ol ©MSie cOUL
185 Ojge pj oMol g b (il byl

sl 5 305 o Juoy] doxst g laio Slys 1,5 L INOUE L OUE o)y L 5 culs i lgsls L in sy b adgl ool glgd
Ngdice Jlo)l gl (SI318 L (555 5 byl Jae) S po 00l

Db SSG ols g aeliy bl dons Hlade Jlgdlis g gl b Sl )8 1S

ol JEST g5l 03ky —¥-99-4
@ by pj gibee bl dadls w5 o cdbp 1) byl I (Solite dcgerme ol Culld 56, »

25 009y 905l (S el A T g5 51 P pb a4y oy yol)ly g il ond Slgd1 )8 ol yj cullad 565, 5l end
D9d o (gl o3l el )l JS) p5lSe 4 dts

w3l (g il 53 o Ko o Al ) g 2l T g5 s 3l 5 e 4P
Sl ABly eyl a4y (6,5 oLl cad gl by 4SS yge 0l Ty (65 o)l g5 5l Ao 0dld (5 e 4 P @



Yoy il acby bl il odly 5 (Ahb

3 oty J (sl o> o) 395om o3l aox b J5S1,8 5 o 5315 aomsim oo 5315 sl g )
93,5 ol b jlade o5k 5l JUl (il odly (sl (lgiee 9y 99 2 5l 9d e olatul U 5 )b 5l g el )l sk
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Procedure Exchange (x,y :integer);
Var temp:integer;

Begin
Temp+x;

X < Y;
Y+temp;
end;

I<4;

A[1]1«8; A[v]«<6; Alr]+4; Alr]<2;
Exchange (I,A[I]);

Output(I,A[1l], A[2], A[3], A[4]);

argi 1 gleainly) Scul plus” Call by name i, jl ool b ;5 aslip (29,5 polie b S jlas 10 1) 5 aclip-Y
(4035 1ol =Y 5uels’ qwaige ) (215 o)Ll J (g pmsl s yoite 4 S[1H]] jle o] & a0l il

Var s:array [1..3] of char;
var i,j:integer;
procedure P (x:integer;y:char);
var j:integer;
begin
j:=2;
x:=x+1;
output (y) ;
output (i) ;

end;
s[l]:='A’;
s[2]:="B’;
s[3]:='C’;
i:=0;
j:=1;

P(i,s[j+1]1);
output (i) ;



a5 S5 558 ot b Y-y

‘AL 'B',0,1(z ‘B, 1,1(- ‘A 1,0()

lpl 5l as (List[1],List[2],global) jlude ail o6 L Jlg) & el JUl (og) )51 5 ka5 ) 1y o5 acbiyy =¥
(W a5 iolg)icul vx co @ cuwl) jl a5 & asp

Procedure bigsub;
integer global;
integer array list[l..2];
procedur sub (param) ;
integer param;
begin
param:=3;
global:=global+l;
param:=5;
end;
begin
list[1l]:=2;
list[2]:=2;
global:=1;
sub(list[globall]) ;
end;

(3.3.3) (> 2,3.2) (z (1,1,2) (v (3,5,2)(l

call by . call by value-result . call by value § el Jobs p55l86 &S Syao > pj aby o95—F
(54535 :lgr —AD pgmalS wiipe) Sl a8 plas” a5k call by name 4 reference

Program Main;
Var K :integer ;
Procedure XYZ(i,j:integer) ;
Var K :integer ;
Begin
i:300; k:=2;
if i=j then j:=i*k+j;

end
begin
k=100;
XYZ (k, k) ;
Write (k)
end;
call by name call by reference | call by value-result call by value
900 900 900 100 <l
6 900 100 300 <
6 900 100 100 [

900 900 100 100 >




Yoy il acby bl il odly 5 (Ahb

&b aby b .cwl (59,80 by value result ¢ by reference o jsas o)l Jols <l 93 )3 5 asby -0
(W a0 5 :0les AV SauelS awsige) ol plas" doliy 9,5 .cunl (Static scope rule) b oje sels

Var A[l..10] :integer={1,2,3,4,5,6,7,8,9,10};
Var I,B :integer;
Procedure P(x,y,z:integer) ;
begin
Aly]:=15; A[I]:=10; A[y-2]:=20; z:=1; A[b]:=19;

end
Procedure Q(x,y:integer) ;
begin
X:=6*B;y:=x-26;p(x,y,B);
end
begin
B:=5; I:=1; Q(A[I],I);
Print (I, B, A[l], A[2], A[3], A[4], A[5]);
End
4,1,19,20,3, 10, 5 by ref <l
4,1, 30, 20, 3, 15, 19 by value-result
4,1,19, 20,3, 15,5 byref -
4,1, 30, 20, 3, 15, 19 by value-result
4,1,19,20,3,10, 5 byref -z
4,1, 10, 20, 3, 30, 19 by value-result
4,1,19, 20,3, 15,5 byref 2

4,1, 10,20, 3, 30, 19 by value-result

31 4 jg50 bl JUEDl a8 a5 ) |y oo dlasl JV e Jgb 4 gl )l g9 5l el b oo b adliyy S8
1l VO gnels (wdine)dsiS duglieo 3,5 (o )18 olitul 3590 yiel)ly JUI gy aw 5l (Ko By Iy (o8 4sly
(w5

value>value-result=reference(!
value-result>value>reference(o
reference=value-result>value(z

value>value-result>reference(s
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3L Procedur L Function ¢4 I Ryl )l Jolis

Procedure Q(x:integer; function R(y,z:integer) :integer) ;

o b L1, Q a8 Q27,fn) wile il wb o] pgd oyl a8 39 Sledl b ol 465 4 Wl 0 Q 59 et b
sime ey pU o)k I Wl oo 0l Jlul el plgie & & ol asbyy 205 Q J31 5 Wjiee Io el olsie
R(i,X) cdls ol )5 9 &S o lsdhd X, yiel)ly b1y 1 asliyy 45 48 Zi=R(1,X); ks 095 Sleds R M
2 JSie 93 05 00 lao 1) gN(1,X) @b R(1,X) sl gn pb #lg el )l s Sledlys s 31 el (1,X)  Joleo

1013 3939 yoll lais 4y asliy yj 3l eolawl P

] g5 S5 @
D9 S iy g g Al 5 Sl 29 ge 03l b el )l lgie 4 &5 (gl Al o slaglegS )l B

(oo o slagls ) o5 juiio @
it ol 4 WBL Bl dg2g ddby 5 iy ) (Stuly Can (0plKe b (e i e plKin 4 4SS50
95 o0 4135 O3] (ol it X,1 (sl jio 4 1 (el pm @ 5 daliy 205 0 Jlte lgie & g 0 4135 Sl yuite

Program main
var x:integer;
procedure Q(var i:integer;function R(j:integer) :integer;
Var x:integer;
Begin
x:=4;
write(‘'in Q before call R,i=’,i,’'x=',x)
i:=R(i);
write(‘'in Q after call R,i=’ ,i,’x=’,Xx)
end;
procedure P()
var i:integer;
function FN(k:integer) :integer;

begin
x:=x+k;
FN:=i+k;
write(‘'in,FN,i=’' ,I,’'k=' ,k,'x=" ,Xx)
end
begin
i:=2;
Q(x,FN) ;
write(‘'in P,i=’ ,I,’'x=',X)
end;
begin
x:=7;
P();

writeln(‘in main,x=’,x);
end
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main main main < main <
X X
X 7 « 7 7 14
CDP N P CDP| N
P CDP j
SCP SCP i SCP| i
| 2 [ 2 [ 2
D DCP 2 DCP|
SCP SCP|
| |
Rcp| — Fncode Rcp| — Fncode
SCP SCP|
X 4 X 4
Fn DCP
SCP
Fn
K 9
7

I

CEP
Main befor call of p

I

CEP
p befor call of g

CEP
q befor call of r

CEP
q calls fn(viar)

- sSs

3503 by g 5l by g S35 1 pealgsu a5 sl Ggd (6350 50 el )l lgie 4 el il ool 1SS
Oy a8 (o by pj gm il odd ciy s o] 5l B 50 aSl ol a5 iy yas el 5 ol 50 &S oS edlazul

Gl 0ads (i y23 5l 2y 50 &Sl Cuwnl oddis oy Poasliy yo3 30 0 wdl o P el )y

S o Glohuzo — | P—9

A Cas oS i g Lo el Syide basly 5l oolas oy wald sl 1 gl dcgerne canl Y wlBgl &
Slgs oo doliyngs w058 o )8 dladls Soly SO jd S yidio lass Wb o olatul (gl 0dld sLudl oyl slIS STyl
BB by 5 o)l (sl (S ytio Laoa) Sob ol )3 39390 031 bl plos ¢ 3o o ol 5l 9 A8 o Mel |y S o Lo
g oo 00ilgd Ciglate (clapl 4y caliseo (sla b > S o basee (pl gy dbles sanline

C++,Smalltalk ( Class );
C ( Extern ); PL/I ( External );

Fortran ( Common );
Ada ( Package );



a5 S5 558 ot b B

S 4> Ada obj ,> 5 Package 4 Jle olsis o

Packageshared table is
Tab_size:constant integer:=100;
Type table is array (l..tab_size)of real;
T1l,T2:Table;
i:integer range 100 Tab size;
end.

A b &S WS o iy (gt puiio S (T1,T2) Jois o5 (Tablesize) coli & «508 Pakege i ye
A i D90 Lrdol y pj 5l gyl jd a5 K o LSS 1y (gl 00ld Ll Gl 29,5
gy Sygo & P by 0 With jgied Ll S Iy awyiwd 2S5 cpl cosls 4 salgsu P e (gl 4ol 0 )5

D 9,\»
With shared tables;

&y il o P sy iso a8 canl )] aile g 039 e3liul J)lsw@i.)sayy pb o P any o & oyl
2,5 Jos pj ©ype @ g 5y 52 29290 slapl 4 (ol

Shared tables.Tl;

&S pb Bl Sy )3 2990 slapl & ol (gl cpl ply WS ooliin] 7Sy (pais I cwl (See dly pj SO e
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Procedure p( )

define x,y,z; '59“3@"3["' 292 dl)’. X,y,Z
14 14 4

X,¥,Z oole oMl
e gl e L
& ylgiwd

X,y,z:real;

v,u:integer;
begin . end;
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export definition '
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Procedure q( );

uses p.X,p.z; > B (o0 3,lg X,Y,Z
y:integer; > b Mel b
begin end; > gt
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Real proc 1 (parameters)

{
int i,j;
../ *statement*/
{ int k,j; ../ *statement*/ }
int m,n;
../ *statement*/
{ int x; ../*statement*/ }
{int y; ../ *statement*/ }
}
Other variable in at read
1 Locu
j Locu+l
) k m Loc ut2
Data object
sharing 1 n Locu+3
location
X y Loc u+4
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import definition '
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value> value result=references ..l

value-result> value>reference .o

reference= value-result> value .z

value >value result>reference.

call by 4 call by value- resulty call by value yol)l Jols pilKe &5 Syoo 4 1) 1) dabp (95 =V
(AV=A5 £9> Jlwoss )Tl a8 plas” a5k call by name 4 reference

Program main
Var k: integer;
Procedure xyz (I, j: integer);
Var k: integer;
Begin
I: 300; k: =2;
If I=j then j:=I*k+j;
End
Begin
K=100;
xyz (k, k)
Write (k)
End;
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Procedure R;
begin

End;
Procedure Q;
Var x:
Begin
Write (x) ;
R;
x=x+1;
Write (x) ;
End;
Procedure p;
begin

Q;
Q;
End;

integer:

30,30,30,30 .«
32,31,31,30 »

(AV-AS pg>

33,32,31,30 .
31,30,31,30 .
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Procedure R;
begin

End;
Procedure Q;
Var x: integer: =30;
Begin
Write (x) ;
R;
x=x+1;
Write (x) ;
End;
Procedure p;

Q;
Q;
End;
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call by name, call by (lac)so & @l 5 bl Pl pjlle & Sy 4 5 wby 295 =TV
(M=AY Jgl o)l 4 55 plis sl reference ,call by value-result, call by value

Program main;
Var k: integer;
Procedure xyz (I, j: integer);
Var k: integer;
Begin
I: =300; k: =2;
If I=j then j: =I*k+j;
End
Begin
K=200;
xyz (k, k);
Write (k)
End;

Call by name reCfZileEZe Callrlz}s/u\ﬁllue— Call by value
900 900 100 200 ol
6 900 100 300 <
6 900 100 200 [
900 900 300 100 >
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Procedure s ;{ 1}
Begin

Writeln ('samplel')

End;
Procedure t;
Procedure u;
Begin

S {2}

End;
Procedure s ;{ 3}
Begin

Writeln (sample2)

End;
Begin

U;

End;
Begin

T;

End;
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Ada. Lisp .z ML .o Fortran..!
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Q(&(A+B),&B) . Q((&A+&B),&B)
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(A=A po> Jlunoss) S48 (0o (551055 1y 4ol
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eo oyl il sy 4 aag5 b Pproc(v[i],1,10,20) wysas aby ;5 ledhd sy (JSul oL 5 -4
(AVAA 29> Jlusas) S cuiyp & Y 9 X jialyly

Procedure proc(arr,index : X; LB,UB: Y)
Var temp:integer;
Begin
For index:=LB TO UB do
temp :=temp+arr;
Write (temp) ;
End;

PUL lesl 3 Y — lade b Slesl s X oo e b Sledl 3 Y-pb b Slesl 3 Xl
Jada b Gl 8 Y~ e b Slgsl 6 X Jie b Gl Y —glel b Glslf Xz

(A=A pgd Jluness) 1 45 Suungin olodolp amd oo ojle] wgs dolip a4 oo gls )| laso (6l o9, —F o
Al dddS 4 ol v sl awsly sl ol gl
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(AV=AA pg> Jluoss) (o 4 Conl) j)Scunz c[m] Jlade (295 P asly pj bwg R asliy pj Slssld 5wy =%

R(int *i,int *j) {
*iz*itl;
*j=*j+1

P(){
int c[2];
int m;
c[1l]=6; c[2]=7;
m=1;
R(&m, &c[m]) ;
for (m=1;m<=2;m++)
printf (%d,c[m]) ;
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Int r;

int £(int a)

{
int b;
b=sqrt(a+r) ;
return b;

}
int main( )
{
£ ()
return O;
}
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Procedure R;

End;
Procedure P;
Var X:integer:=28;
Begin
Write (x)
R;
X:=x+1;
Write (x)
End;
Procedure 2Z;
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Procedure P;(arr , index: a ; Ib,hb:b)
Var tmp:integer;
Begin
For index:= Ib to hb do
Tmp:=tmp+arr
Write (tmp) ;
End;
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p:(int*i , int*j)

{

*i=*i+l;

*j=*j+1;
}
p2( )
{

int a[2];

int m ;

a[l]l=6; al[2]=7;

m=1;

p:(&m , &a[m]);

for (m=1; m<=2; m++)

Printf(%d , a[m]);

}

Aa;ﬁ
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Real procedure sum(exp, index, LB, UB);

Value LB, UB;
Real exp;
integer index , LB, UB;
Begin
real TMP; TMP:=0;

For index:=LB stepl until UB do

TMP := TMP+EXP;
Sum:=TMP;
End sum;
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(3=

Main ()
{
int x,y;
x=20;
y=3;
Subl ()
{
Sub3 ()
{
Cout<<x, y;
}
Sub2 (int vy)
{
int x;
x=5;
Sub3 ()
Cout<<x, y;
}
Sub2 (x) ;
}
Subl () ;
}

(A=) Jgl Sl )5S oo gl o3l Bl gy a1 ]y by 0> ol 05 gl (b5 5l Selas= 7Y
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P i SYlgw

(AP=AD ol o) o3 258 JolS” yokas 1) (5l ol sloglj 5> (2iS3k sloasliyy o sl ooy 0925 -

Jsl Jlas) sl 3l o jiel)ly 95 (nl o (2loybls de S anglie 1 S0aSu L) (sibre 5 (Bly slayiel )l Y
(AS—AD

(A=A Jgl o) o pgl sy by g sl (ol 035>y |05 aliyy (2,5 =Y

Program main;
Var x, y: integer;
Procedure pl;
Begin
Writeln(x, y);
End;
Procedure p2;
Var x, y: integer;

Begin
X=20;
Y=45;
Writeln(x, y)-
P1;
End;
Begin
=2
=4;
P2;
End.

A5 s> Jluwos) S gy main,subl,sub2 ¢l |, non-local glocal gls )l (cloloizs g 48,5 Jla 31y 45 4ol —F
(MAY pgd Jlusoss 9 AY

Program main
Var a, b, c: real;
Procedure subl (a: real);
Var d: real;
Procedure sub2 (c: real);
Var d: real;

Begin
Statements
C: =c+b;
Statements
End;
Begin
Statements
Sub2 (b)
Statements
End
Begin
Statements

Subl (a);



a5 S5 558 ot b Yre

Statements
End.

Jlos)Saumd Uis (635 50 ady pd 5 lgle) 51 ST o 3 1) aeliy ol slial Jolpe 9 23650 Hlas o 1y j asly -0

Program main;
Var x: integer;
Procedure q (Var i: integer; function r ((j: integer): integer);
Var x: integer;

Begin
X:=4;
Write ("in q, before call of r, i=", I,"x=", x);
I: r (I);

Write ("in q, after of r, i=", I,"x=", X)
End
Procedure p;

Var I: integer;

Function FN (k: integer): integer;

Begin
X: =x+k;
FN=i+k;
Write ("in p, I=", I,"k=", k,"x=", X)
End
Begin
I:=2;
Q(x, FN);
Write ("in p, i=", I,"x=", X)
End;
Begin
X: =7;
P;
Write ("in main=", x)
End;
(QL;b$b§j|J$]?L5b?hg I)L;bsbéjhjﬁlnahngb%L;&
.Aﬁ‘uﬁlxo‘)F\/,(QJ Iiuﬁ}$béle§(Q‘5b%LG

(M=AY Jol Jluass)iad 28 Jlo S olyon 4y 1) jlatie £l oy =%

(M=AY Jgl Jlass)Ssgns g5 Jlo Sy olyam a1y ol 23] (o0 35290 (5 lxinl JSsly 5 9y o Mel -A

sl ) alp 5 ool @ dbgrpe didls (holes 0)> (oo slacSsh )3 alagMel pj ©pgo 4 (ol aby 25 -4
(Brae dadls oS L) Sledld Slles (ISt g (g0 cllad 5,555 50 45 S ) sl 455 s dbga o (Sl pusite
(M=AY £93 Jluwouw)Somily asibls
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Float procl (parameter) {

Int j;

{Int k, 1 ;}
{Int m, n ;}
{Int x ;}
{Int y ;}

AN ) Jlosd)SasiS aseie gla) g ded e Jlaie b yzoll Sl clocdls 1Sy 55 1) 5 askyy g5 —9 )

Program s;

(A%

Var x, y, Jj: integer;

Procedure t(y, z:

Begin
Z:=z-5;
Y:=y+5;
X:=x-y;
End;
Begin
X:=3;
Y:=4;
T(x, y);
Writeln(x, y)-
End;
Begin
Int x: =2;
Procedure p ()
Begin
Write (x) ;
End;
P ();
Begin
Int x: =3;
P ();
End;
P ();
End;

integer) ;

(A=A gl Jluaoss)3aS” oo gy 9 Ll 0jg> )3 1) 25 95 aud (295 VY

(AVAR ) Jlos)Sasmd 255 Jlio Sy olyo &y 1) jlaans b odpsy —3 Y

(AA=AA £9> Jlunass) S zplae JolS™ jolay |y 2 o S yiiio baro 53, 1 000> STyl -9 F

(AVAA pg> Jluwosd) iy90 93 4 L2l (3 )3 1) joj sl (295 10
S atedie ] L) 0 45 ol il
.\.‘..5 ua.’>r...wo o] L’}J 09> LY L;ol.idb N
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Program main;

Var i,a,k,m :integer;

Procedure Q(m:integer; wvar i:integer) ;

Begin

i:=i+k;

m:=a+2;

Writeln(‘'in Q:’, i,a,k,m);

End;

Procedure P(a:integer; var i:integer) ;

Var k:integer;

Begin

k:=4 i:=i+k; a:=a+k;

Q(a,i);

End;
Begin {main}

i:=1; a;=2; k:=3;

P(k,1);

Writeln(‘in main:’, i,a,k);

End.

(80-M Jyl Jlaas) 48 05 Jlo b g JolS b & ] bl > 520 ol ST201 V&

(=A% 5> Jluosd) (0503 1) § oy bigy 9 Ll (oloy] (sl 05> sl o el (295 =YY

Program main

Var x,y:integer;

Procedure P;;

Begin
Writln(x,y);

End;

Procedure P,;

Var X,Y:integer;

Begin
X:=12;
Y:=14;
Writln(x,y)
Py;

End;

Begin

X:= 2;

Y:=4;

P,
End;

9> Jluows) S aseio Py g Pr g MAIN (glp |y e pué g oo gl )] sla bsto ¢ b3 asby 4 v L—YA

(3--A%
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Program main
Var x,y,z:Real;
Procedure p;(x:real) ;
Var Q:real;
Procedure p,(z:real) ;
Var Q:real;
Begin
Statement 1;
Statement 2;
Z:=z+y;
Statement 3;
End;
Begin
Statement 4;
P2 (y)
Statement 5;
End;
Begin
Statement 6;
Py (x) ;
Statement 7;
Statement 8;
End;
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D35 o e sl Ao ye a3 (INTEZET) oo £55 5 puite S (6l Saon ydlie degasme —

(Translation of programs) ladel , des 5.l

(Implementation of languages) kb; (sl oslo.

(Execution of programs) el ¢l

(Definition of languages) Wsb; cpes g <oy

looS )T sy B9y oyl 4 dogi bl osd iy 5 Call by Name & jguns ool p (clglosS ) e (63 bj Y

Procedure Exchange (x,y :integer);
Var temp:integer;

Begin
Temp+x;
Y+—temp;

end;

I<4;

A[1]1«8; A[1l]+<6; A[l]+4; A[l]+«2;
Exchange (I,A[I]);

Output(I,A[1l], A[2], A[3], A[4]);

int *p;

int *q;

q ="abcd"

p =malloc(10);

q =p;

free(p);
strcpy(q,"123") ;

Sz ) aoly &S g 5

(Mlgme oy @ co ) FohoPo¥ V.2

15650 s D (€ ol )5 oS askad =Y

WS ol e g cnl 2

Al 03950 (Dangling Reference) leo glo,l w8 asks ol (clynl > il

L] o0 3950 Garbage « a5 asbad oyl (clsl o

Al 02959 Fragmentation « S ashé opl (sl oz

&l o329 (Dangling Reference) sl gls ) 3 Garbage ws asas o) sl n! 5
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Sl o 15 sloaly 35 5l SalsS o i | o jolie S S o 95 il 34 2l Gloj o &S
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ool gz 2 logi) o] > (Lower & upper Bound) YU 5 il 4 s939 ol

Memory Memory
— o
{ Data \ | Jol e glanl |
Type
Lower
Bound
Upper pad s glanl
Bournd
Typel
Type? —————
Py o glaw!
TypeZ |~ _

Gy Cuonl ( Embedded Systems ),5's (slad )5 )5 coslie fyloj ol sl 15 (slaylae | Solas” -0

N
(Extensibility) axwg cubl.c (Uniformity) 319:5..4)
(Reliability) ;luebl cubls.s (Generality) coegos.z
WAY o

Sl bale 4535 plas (Type checking) g5 9051 pogio b aasly 5 =5
255 G ol e o9eil Jos Sl S Wl o sl 03 (5 Sy g2y .l
il ey asbyy > llae el ) g9 53005 iny 35 90l
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2y
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sl yie 12 (@B (59305 Silwdie b sladlj 3 9 yider SBlasil Sl (o)39) (siluoiie b sledl; 0
ol Slas | gl degemme jl cdo S QB re 4 ol Cidio S 4 asliyy pals S (gilodder
23 9298 (oo pll den 5 oo 3 lagjlutie plos yyis (Barly Binding) su)sg5 slosde b ol 50
255 o pll |2l loj o lagjlosdo plos Ly i (Late Binding) (s cgjlusde b ol

9,5 sage 4 ol y Jlasl cobls 1y i o5 Lol (silo aebp b SO p5 p5 ol 5l Sealas—A
Abstraction.c Encapsulation ..l
Explicit Declaration.s Information Hiding.»

yowd N1 ole 51 (statement) jewd o Cbsl jolate 45 (Decision tree) (s paowas <, S bl =
Sl by 138 o5 Swiss O(1) &g Ll log S & sk Blgi oo 125 (55l sl (sloylisls I SpolsS
Al g o lil 4 ol jlade S L ojle Gl ey S

if — then — else g b cs )y 3l

25 Kl O(1) oS o3yl vt

switch | case jgus b s idleg

Ada _; pelsif 4 if —then—else —endif g b sy 3lo

Scwl G5 inheritance jl co 4 5 )lse I Solas—Y o
Static scope rule.c Late binding..s!
History sensitivity of methods.s Strong typing.z

e oo 411, (polymorphism) (i) 3 g5 oy IS SealsS 5 sladls plee 51 VY
M. C++ 2 Ada.o LISP.u

Cullad )55, ) Wb G5l Gl ol e g5 1 bl el ey JU) (sledg, I Seelss” > Y
Do b S a3 1> cuwl p3Y 48 4l (activation record)

by value.c by result..l

s b Sl L @ 5L oEouaud by reference.x
WAF o
5,55 v b a8 ) penlie j Solis— VY

»is g Late binding. Aoy g b piie £ g5 iyl

Dynamic Scope Rule 4 Early binding.» 4> 5 o Static Scope Rule.z
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Sl o caley JolS &g )b 5 > Encapsulation pggiae yj 3,50 5l Siolas” ;5 -V F
S U, (integer M) ssse ol oo glyil 1 Sy Jzo ol ool g5 Ky st o5 of & g asliyy b ladb Ll
)5 silw edlylainteger (sq) 34350 llas 3,5 Overload g ywe deb s olgsds (ol (ol dladls yioles
sl ploj (ol dadls (oles (390 (gt b (sl g YU aw (bj lod & (g el L ki .o
)5 S |y eam ¢ slaal)l
oatie yglpl b by ol el 3 &5 (oo M) Slilee 1 (S plgn bj lod & g 4aby L bid .z
258 il and ygilpl o ) oozl et 1y @13 dgg(# o)
ul oss cole,y JolS gl Encapsulation ¢ s)lge aen .

2 oSl o oaeld g aib asby ol 355 (¢ odgae Jolis Laid asliy ;s b (Scope) jlxel (¢ o3game ,51-Y0
Wl o i JKal 4> < sl Static Scope rule b;

Ll oo L S e .l

55 100 1y aal 5 o Slgs os ol aebiys

djloly 5 g 4l ) 235 ooi Ll Jb )3 (5 el Ko S5l oo 2

X5 1o (S5 ©yga |y (o9 Sl (od Canl 2] Jlo 53 el Ko (B
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LISP . J&ub £.s J&l C,.z C,LISP. C Lis.l
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A4S g oo drgio LS o Sl 1y el )b sl slacSusS plos a5 (il deby b5 SOl sl o3ls SO =YY

2)S il acs byname Jsl b o)y oy oole e sl el b by reference Jlisl .z
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s aeriS S |l loj 3 1) dsliyy s S JB15 53 00 iy ya yuiie S (il 4yl e (slls eenlgse ST-YA
Ol 99 5 4025 oo 3 o] S A 08 RS dar i gloj 3 1) s ol el 51055 (o 05 (3 2] e
£39 (o0 dulie 4% JSuly 5 C

ol g8 Il b > aue o ol 268 C s ane .l

ool QS Ly (b g9 50 panza s 8 S aeny glej 1y s pl 398 e



o9 YYY

WAD Jlo
call by « call by value-result . call by value 5 yl)l Jobs p3lSe & Sy90 )3 pj abyp (3951

Scwl 435 el il call by name 4 reference

ProgramMain;
Var K :integer ;
Procedure XYZ(i,j:integer);
Var K :integer ;
Begin
i:300; k:=2;
if i=j then j:=i*k+j;

End
begin
k=100;
XYZ (k, k) ;
Write (k)
end;
callby name | call by reference | call by value-result call by value
900 900 900 100 <l
6 900 100 300 <
6 900 100 100 z
900 900 100 100

& oy K2 g |, F ale (procedure) Jlyy oy ool ol (oo JScol 350e bl 055 b Ll 31 (o 5 Y o
sl 3 calio 05 (slobyy j1 SealsS 0ud Jloyl lg) 4 (490 olul DINAINg (sl 55" Jlsyl o5 Jlgy S
F & sl Jw,l ke ,» binding .o F &, bhexo ,» binding .l

plaSoun F 1 ke ,» binding .z

39 (o gucne Barly Binding clelj g 525 sl il Sealas’ =YY
plaSoun . Smalltalk .z Java.c LISP ..l

plaS iy 4 g edlizwl dynamic scoping 4 static scoping selgd 5l a8 b 3 55 aeby 295 =YY

Sl 4y 5
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Program Main ;
var M :integer

Function F(X:integer)
Begin

F:=X*20
end;

Procedure P (I:integer);
var Z:integer;
begin
Z:=F(I)*M;
write (Z)
end
Procedure Q;
var K :integer;
M :integer;

:integer;

Function F(Y :integer) :integer;

begin
F :=Y*30
end
begin
M :=3;
K :=10;
P(K)
end
begin
M:=2;
Q;
end.

dynamic scoping: 600 , static scoping: 400!

dynamic scoping: 900 , static scoping: 400 ..

dynamic scoping: 900 , static scoping: 600 .z

dynamic scoping: 400 , static scoping: 900 .

el S 505 5 (nasb s 315 3 b (slatebyg iy SISy i (sl by by e 9 =T
M-:ib 5 &y call 0,505 4S5, .8l s iy x5 M 0 dely clise sses o D C,BA o8

oolawl static scope rule wlul p cuwl oad iy A p &S X e jl Slgy D g >A->B->A->C->D

S5k 4l wlg o cdls x> Dy CBLA )3 claasly static ¢ ,095 <o o) 2.8
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Ao Ve .l

Sl plIS ol oa iy yas Nt A & jgums Mo 2l G jd 4 A (gl o0l < 5 (life time) wls (g 0y90-YF

&b ulpl gbl glj U ol el g9, loj sl
&b sl obl ol b int A Jodllygios l el oloj jl o
hol 4yl bbb (ol sl (ol 9,8 oloj Sz
o 3 eslil cp 3T los BA (ol osls e i (48,5 adgl jado oloj 5l
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9,16 Kl (Aliasing) jltue pb b oliod (s 08 989 I 4> ,> 55,05 (Pointer) ,3 o)lsl a8” oleil; 2 -YO
5L by value 155 560 b, szl Jlisl K5 g 31l
A5l a5 4eb s (global) (6 pwlp (sla psie degorme S
5l by reference Jasl SsS glls (b Sle
Al g (398 4 55 dw | plSoma.

S OBl ) s )y (gdly dtaod A8 (s Ad (3392 ($yblealS b (i S5 1) 05 slesl; =Y F
Ada-VI, Small talk-V , LISP-1V , C++- 111, Java-II , Fortran-I
V, IV, 1l o VI, V,IV Wl

RIS HLILT

Sy oo asby (sl a5 wil by reference L by name gl sl SosS 31 5 5)l50 5 Seelss 3 =YY
Sl olate

ol (A Meo) o3l pyiie abogy e yiel .l

(BII] Stee) el ol G (tonsl e ey sl oo

(BIS5] o) el ol o j1 imn e dbogyyo yiol )by .z

Dyg0 duw i .

Sl 429yt (Jump table) b oy Jodo 4 Bgyre (g3l 00l ) b 4 CASE jotwd ¥ (gl =Y A

I case I of yisty;  yistg v:ste  end case
II, case I of y..:sty; Y-e:st;  Ye-:ste end case
III, case 1 of Vst Vst v..:st. end case

RO SN 1 B0 | 1) 1 U5 ERCQPESN 1|

Gl ply yoiwd dw 2 &S oo g | al sy

ol yidon I 51 TIT (gl o) s oo gy TG T jgmd (glyn) ey

plaiSoun .

(nested definition) _c,8 (sladoly 59505 Ciymi g ol WSl bas] Sl (¢ oje> 9B &S by » -YQ
S Gl 00 ST 97098 e (48 Aol 90 iy yal (ol ool (g ol Sl S ol didg gl Aol el Ko
szl glo 3l dlasd Sy o sl (6505 (28 4l g5l o o &S Gl (6500 (253 by sl 258 slaasliy ||
(sbol acliys 355 alox 1) 2,65, Ve ool o558 slaasliy clld glas)8)) (stack) sy oo b anlyy (3 (I3
Sl al Jbs jo (g dob p bawgd awyiwd b8 cudled 3,68 ) K (glgiore dlasd oyl jo.cl

RIS Ve .z ¥ o Y.l
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I oby S b g pb*f(a,a) oyle Jade cunl osds atdy ML (gilo 4ol b 40 a5 5 (6 4ol ashad 5 —Y'e

Sl plaS" S e ookl (dynamic scoping) Lg ojs> 4 (Static scoping) ! oje> Jclgs

let a = o, b=., c¢=vin
let val fun f(x,y) = a*(x+y) + b
let val a=¥r , b=y in
b * £(a,a)
end
end
end

Y¥e.: l;y o)’9> 9 B L.uul o)’9> -
relm.)

Y¥: l.»y b)'9> 9 5o LA-U.AJ‘ o}9> .l
FA: Lo 059 9 Voo il 0je> .z

WAY o

sl 5 sleilke asgezme | oo il Jols 5 glaaly S 5l asgoors plaS =YY
D9 (o0 o by il odly loj > Ygere WS Ll Wil oo INTRZET g5 I yuiiie K &5 (g p0lie dsgazns .

S o Ll 1y X ol 4 dnbys a8 ol sl X (g3bo asbpy b (sl ileY

ceb g9 Sbg (wyp Jg 298 (o dlyp il o pials g dbasls Bpae (LBl el g sl (o) p Y

void funl (void);
void fun2 (void);
int a =1, b =2, c=3;
int main ( ){
int c=4;
funl( );
return( );
}
void funl( ) {
int a=2, b=3;
fun2( );
}
void fun2( ) {
printf("%d %d %d\n",a, b, c);
}

Yoo Yo .l

250 a5 0 1, C by ol =YY

bl ojs> 9234 5Ly ojsn 5 1 2 3.
sl ojs> 2123 Ly ojon 9233 .o
] 0js> o1 235 Ly ojg> 23 4 2

sl 059> 0 1 24 gLg o5 124 05



Sole 4 b asS el ) sS4 baye Ml a5 4uS” Qlbsesl | (ol 4035 ausgyhe ) lbMasl —FY
Al b ye wa 4 (ST ada 1 S0

Late binding.Y Interpretation.y Early binding.)
Execution.a Translation.¥

Sewl bale o slaan 35 51 Swlas” Checking (STC)Static Type )50 1> -Y'F
Do 03b (LS deby des i 3150 0ud AJg 0ST v wils STC 31,4
35 s ol ol 3 Sy Uy llac g3 85 355 o el STC
Do S JlelS oyl 45 doly slallas 5l g5l 545 0 celi STC 2
2,8 )5 aeby olyn] Cuond 4 g 398 oo plol by iy )l o (gl i STC s

&b 4l b; .cwl (59,40 by value result 4 by reference oo yol )b Jobs <> 93 )3 5 4ol —¥O
Sl pliS 4ol 39,5 .Cusl (static scope rule) L oje> Aclgs

Var A[l..10] :integer={1,2,3,4,5,6,7,8,9,10};
Var I,B :integer;
Procedure P(x,y,z:integer) ;
begin
Al[y]:=15; A[I]:=10; A[y-2]:=20; z:=1; A[b]:=19;

end
Procedure Q(x,y:integer) ;
begin
X:=6*B;y:=x-26;p(x,y,B);
end
begin
B:=5; I:=1; Q(A[I],I);
Print (I, B, A[1l], A[2], A[3], A[4], A[5]);
End

4,1,19, 20, 3, 10, 5 by ref )
4,1, 30, 20, 3, 15, 19 by value-result

4,1,19, 20, 3, 15, 5 by ref -
4,1, 30, 20, 3, 15, 19 by value-result

4,1,19, 20, 3, 10, 5 by ref -z
4,1, 10, 20, 3, 30, 19 by value-result

4,1,19, 20, 3, 15, 5 by ref 2
4,1, 10, 20, 3, 30, 19 by value-result
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S o 1> by name 4 by reference,by value-result ol )l JGsl cladgy b ,b aw |, M aeby Y4
Sl pliS oo 4l 5 bl odd (pme Ny Vo T sladsgorne b Jlgw ool slodia 15 53 g 9 293 Jol szl (2955

Program M;

K:integer; Y:array [l..3] of integer
Procedure P (X:integer) ;
Begin

X:=X+1;

K:=K+1;

write (X,Y[1] )
end
begin /* M */

K:=1;

Y[1]:=1;

Y[2]:=3;

Y[3]:=5;

P (Y[K]);

write ( Y[1]+ Y[2]+ Y[3])
end.

v={2,2,10}, n={3,2,10}r={2,1,10} ..l
v={2,2,10},n={2,2,10}r ={2,1,10}, ..
v={2,1,10},n={3,2,11}r={2,2,10},
v={2,1,10}, n={3.2,10}r ={2,2,10}, .»

elsif ojly < 5l (else if) ify else ojly 95 sbw olg o 9 oo plos endif b if ,» &5 Ada Lj o —Fe
§ Cowl 0 gy 1z 4 )8 ol See (gl )l 0 S eoliiu]
29 o aendif slaw zals cel)
2,5 o if-then-else )Ll acn 5 o 5 ool celY
s o mendif JS slas b Wif S shiws g plpb celu¥
D)0 (6,500 18l ey pd aidy HIG slaojly JS olawy ials 3 ¥
Sl o byl | s gazeo plaS
¥ Yo¥ .z Yo .o V.l
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Integer Array M = [1,2,4,8,32];
Integer X = 1;
Integer f(Integer a,b) {

a = a+2;

b:=b*2;

return (100*M[X]+10*b+a;)
main
{

Print (£(X.M[X]))
}

Call-By-) (o,3] b lajlsdlf olod & (g0 )3 00d Qla Jahe 093 (0 g9pd sho j bl Ll a8 (55
S 2L (Reference
YWEY YAY .z AYY .o Y¥Y .

TS 0 0)lsl xS 4 (activation record) culsd )5, 45 (static link) buw! sgm —FY
015 5 1 > S clad 565 (caller) ous; o a9, 55 .4l
(caller) ousj law a9, cullad 3,65, > Syl g (sl yusio Cullad 3,65

:QﬁSgﬂﬁ)Jbgk&AAfé&é—fv

function f(x,y) {return x*y;}

{

function g(n){ return f£(n,n-1);}
{

function f(x,y) {return x+y;}
g(3);

}

}

Scwl plis” dynamic scope 4 static scope clls s s Hlade
static scope : dynamic scope 6 :5 .l
static scope : dynamic scope 5 5 .o
static scope : dynamic scope 5 :6 .z

static scope : dynamic scope 6 :6 .>

Syle gl ord gl gg [ 4g5 WS o glitwl [543 &g |y Slile (type) g9/ &565 & Slsl; p» —FF

f(g,h,x)=g(h(x))



y¥.

1290 (oo aldyh B oyl e glizel Ol g45/ &S
_________ XTTTTTTTTTT T TTTTT T T T T T T T T T T T T T
J ol 2959 4555 P33 53919 655 Py ($2929 495 &b (2o 455
(.3 (type variable) «55 sla a0 'a,'b,....'Z)
(‘a='a)X('a='a)X'a=>'a .o 'aX'bX'c—+'d .l
(‘a=»'b)X('a=*'b)X'a=>'b > (‘a=*b)X('c*'a)X'c=>d ¢
Al (F,0,8) Jlade b cond g5 5 opuite Y o (V,V,F) Jliie b e £55 3l (s puiiie X S (15,8 —FO
Scwl plsS (cons (cadr X)Y) ole Jols
(¥, ¥,0,5) (Y, ¥,0,%) .z OV, ¥,05) .« (VLYY FL0.5) .l
Wa. b
int x=2;
proc £ ()
{ print (x*x); }
proc g ()
{ h (5, }
proc h (p)
{
int x=3;
p ()
}
g ()

AS e odlazwl (dynamic scope ) by oje> 5 ( Static scope ) k! ojes il bj 4" Il g5 p3 asby (sl s ) does
el S o el Sl iy 4

chnl \p‘\p.a q‘\c.y \G‘Q.;é.”

by pusizo b pizo plaS A2, (Xx(Ay. ya) )y : 1,55 Jas »» 1, (Lambda Caleulus ) lueY olus <yle ol —FY
Sloss yals (free ) oljl ejgw 4 ojle 5 )b S JSlas
X,y a.z X,a.o y,a.Jql

oo dliel 5l dlie YU s yle SO A 0 int Tarray [o..B]; oMel b olgn silwaelp by Sy asslio—FA

& g ansS S 5 AL] paie oyl w4 oolitwl polic 083 clp (ROW Major ) i, (g, 5l g 3905 iy
Address (Afa,1]) =, size(int) =2 uiS 6,3 (WS vy pj JS5 ) T oo cowd

Ala,1]

Ala+1,1] Ala+1,2]

AlB,1] - - A[B,p-a+1]




YEY Silw wby slesly gjle o3ly 5 ()b

L+ Qe ) xi+(—1) % 2.0 n+G—a)x24(G—1) .
u+B-a)x(G—i+1D)x2s  pu+ (%) x24+(G-1) %2,

53 sl e (Nested Scope ) ¢ 3 o5 (sl psio Ly 09> ] 5 45 cwwgs ol b o j0 1y o5 aebpy —FQ
S ks

Procedure main
integer I;
integer A[0:4];
for I=0 to 4 do A[I]=1;
1=TI;
P(1,A[I]);
Write(1,A[l]);

procedure P (integer A; integer B) ;
integer T;
A=A+1; T=B+1; I=I+1; B=A+T;
write (A,B);
end p
end main

M 55 5 1y 5 slamyal Yl 4l (4l

S o Jlg3)5 1, Main asby 48 Jole miums §| loallygtd oo = ¥+

main aby o P 4y, Sledlyé Joe=5-

Aol y (sloodld 0,33 ababls claol oyl =A0-

main by (¢jleJld 3,55, (ol joyl=Yee-

A )] 0055 e (glanl oydl = Ve0-

P gy sl b 3,58, shanl sl = 1)

Scwl plS" Co 4 culy | s 5 & Dynamic link 4 Static link juie P a9, ;5 558 cleMbl 4 4555
Verr gVeve Verr g5er 2 For oo T L P |

-o,L3l) Static chain pointer 4« DCP « (Lg nu50; ,5o,lsl) Dynamic chain pointer )4 ;5 4535 plis—0«
Sl Cawyd « SCP ¢ (L] o5 )5
s SCP & 5L 5445 0 3kl ( Dynamic scope rules ) Ly 055> yilsd 5l 84 .04
s DCP 4 35 545 0 o3liasl ( static scope rules ) bl o> oylgd 5 8y .
58 elil (display ) jSizled (og) 5 Gliee b ojs> 0wilsd silwesly sl @
centeral referencing ) 5, gb)l bume Jodo I glge bl o> oled (ilwodly lp
2,5 odlazul ( €nvironment
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1- Programming Languages:Design and Implementation,Pratt(2001)

2- Concepts of programming languages,W.sebesta(2008)



