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5 laall Jia (e Badioe ol&a) -
pdall Jsda Jha 3 jlanll Jia = LA (e Baabun olSa) -
aasaall uas ol Aaliad) Lpekal)
FLEY) ALl ) Lgdial Sy 1 atal) Adl 5 1Ll
Al ddee 35 pilie pead A ALY Jial Sl Al sl
e IS a1 Bailisal) 2 LYY Al (S L)
@)l LAY Al e JCAI a5 e Byl
JUiall e (o) Gl 5 il oSl 5 (. oSl i
sl salall g 53 Gl ) JSa 2ol B 8 dha gl GlSAY)
(& .o
LIS ) L je ) aSall Jiiad oy 38 alad) Jilad oo bl IS
(A JSEL 5l Ladle ) Lias o) e )
el cillenlS satal) 8 Aladaal) cile) yaY) slal
s JLES) AoaBY) Y saill g (adalis s da slasl)
Cllaall 5 (a3} sl ¢ ilaSil | aliall s Sl
S Al Ll eyl 3l 5 Al
daa )l sa g Al G JEEY) sl pady Las L
Ll )y Sl 8 Ly oSl g apanadl
dadai) 8 ) <l slade) e(2014 )Wojtkiewicz
ads Chang BTN < .els;‘zl\ e Al ol gl
o ladail) Caa o) da M pSaitl) Clalad (g g5
DaYl 5 (sequence) J—wbedll —a 5 Sl 5 ) sall
<y o2 3 (jteration) L)_—<ill s ( selection)
(p.13) b WS ciladaill o34 (2003)Chang
e "l (8 laglal) 25 o5y sz alasil [1]
Ll s i
Lk L2 o) el gl 2 ans oy 2 HLAAY) []
iy Sladlail) Ge de sana ) pSE a1 ) Sl [2]
bl aall dana (ye Bial 2l Levie Sl Caldy
Jnba o Laily il yal) Joudis e xig ¥ LS
(p.11) 3l
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:( Cellular Automata) 4iaijgal) &y glat) dalaly)
Al e ge Uy Caa gy (2 58 aldad g oLl s o
abasill 513 () 5Ss 5 (Fernandes,2012,p.22) s s,
3 o SaY s ajle 5 (Osterlund,2013,p.160)
o A apdanll 5 S SLas i pall 4y lad) Aalast)
daplall
. (self-replicating system)

Swarm Intelligence @l sLS3 4] ) A
:(Algorithm)
syl (2000)Miranda & Coates 4wl o (i
O Oilae o | pmilaa | gt (0 5Sy ol 1S3 400 351 55
( complex 2éxall a3l e Ll Laa daplall saloe
delall dam o 4 53 5 adaptive behavior)
S adaiall Aam SIS 5 Aual) IS o (interact)
Singh & Gu, p.189),(self-organisation)
.(Osterlund, 2013, p.166),(2012,

Alsa ) Jial o shast 2-1-7

:Shape grammars J:&il) o) g

Ly ¢S5 el A5 LA o JSGN 2 @ 8 LSS
() AEE ) 408 4 e gun YIS ) Ansesy A o) 4K
82 JISET A g1 4 e ) ualic 5 4 ClESle

~Sall iy 4S5y (Montiel et al., 2013, p.232)
JEil 5 S5 Laa 5 agass (il s 0 5> 0 SG 2
o iy Tyl o g siad Al ((LHS) sesd) sl
s e (ssiad A5 ((RHS) ) i) Jisa
(1S 3 WS (the associated action) Jasi yall

FERTREN (DA—>A+B
_. (2) B>A+B

Sl ) A+B—A
@) A+B—B

b Bo
0-8 .50

Al Qe o A plsa) B LI Qi o cital dal g

(spatial relation) 4l cldMall g sy (1)JS)
gl ClBde Lgasad Al g Jisdal) s ) g 8 A
.(Knight, 1991, p.35) . 4Ly 5

Cayal) Lyl Jll aeld 8 alSaY) peaas i
(2)dsi) b se LS5 j5a )l

n f1

” ]

B aSall A sl

CmaSa B gall g CiaY) aladic) Al Gaw (2) JSA)
Bailewa 3 duaada g8 i A (3 9809 JaSail) o 681 (pudlisa
. (Duarte,2005, p.269)wladall

ASAY) )3 el alSaY) ) oS3 elgil sl -
Jrda pe gl Jrda

ey dlSaV) Gulidy e -

ASaY! Badai ()5S o Lal alSaY) Gukidpdis @
e Ol ) Gukill A8 Eua e) Lol
sl (Gakaill (ol G (g ) (Sl Gaakad
) e ASSY) Gl 055 0

2 8aa) gl B jall A Lginkd Sy All sl&aYl e

AEAY) (e Baaae e geas o) dal g s

Q-Aa-l-))\g—sleLSAY\ G A Bl (A Lty Al Al - 7

AlSaY) ) Baticual) 5 all AakiiN)
galiall o Gl () Ladlie Al A 8 Canill = ks
pailiad o (et oSSV e ALl A ) 5al)
aldl) B dadll 3 padle g Lelae (ol 5 oLSaY)
Al da ) Al maliall Ao Uy gadai e 4
i g3 jland) dtia Cigay B WA g5 Y alsal) o
Allis (Shape  grammars)JS—&ll a el é ;4o JS
S 1) ol L) 5 (L-Systems) pleir— il
L83 3 ))& aldai (Cellular Automata)<a sall
A 3 (Swarm  Intelligence Algorithm)< sl
Lagaain s i il (550 jiall 6 guin (8 ASAY) A a5 Ay
AV e ) sl A il LAY oy el (sl U (e

Y83 58l Qs Lelae ugludy alSaY) ailias
Adaall 8 e il Lo liiely ALSaY) il ad
g A ) ol el iaey (gaals Al g dpaganall
i Casbasl 5 ALSaY) jaima s aSall (5 5 Sill aa all
Wiy Sall b Aieaall el ja Yl s oSall Ak 55 oSS Y]
ot Al 5 Al&aY) Jae gl 430N 8 yaall Jglam
AT A (e e L i) il ppiiall iany
DL A a5 ASaY) ) S5 elgdl bl 5 alSa) I S

33l gl 8l 8 il (S 1 ASAY) e g ASAY)

alsal) paiad 1-7

ALad (g Sal aa yal) 1-1-7

:(Shape grammars) Ji&il o) 68

Jisll ael 8 8LV ) ) (1981) Knight seds
paalai (e plSaY) (adlaiul A (e Gl ) S
4l Jaadsaaa asebiai a5 dal (e clldy | Aaludy jlaxs
ALSal o LaS alSaY) b e ()5S 5 ) palisil
Baaiasa Lai) s A0l msaload (e Baiose (3583 Y 38 )
JUal i (Ao (il (e 44 yae) pasadl) uas e
AV gl A wS yi el Gl A s CLENe (a2l
LN N a8y aeaedl peaaa ol (p.215) Bar s
.(2006) Stiny (sl &l ¥ 5 4350 e 45 5
: (L-Systems) aixil daki)
Sl el 3 (e daia laial oLl 6 ALSSY)
{(EL-Khaldi, 2007, p.55)
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‘ 2ol el Syt S

von Neumann 3!l say

Moore gl dmy

(8 B gladiall LOAN L0085 clal) pda gy (3) JS&Y
. (Abdalla, 2004, Chapter1, p.7).alll
3 ghas J<E e LAY Cile sana Jiiad (S 4l LS
LA e gane Jfiad Sy Gl anmy 5l aal g 22y (4
(Anzalone and slxs¥) 4530 Gl siaas JSG o
A e sl YU Leie a5 Clarke, 2003,p.333)
Al 4S5 A0 HlSa) Ao sanae Jofiad (S Sl
x40 3La)) Ll alSa) A gena (4)JSAEN G
-
A cell with less than 2 adjoining
cells dies,

Overcrowding-
A cell with more than 3 adjoining
cells dies.

L]
\_|_‘ Reproduction-

An empty cell with more than 3
. adjoining cells comes alive.

N

W |
(I ] e

A cell with exactly 2 adjeining

I:.. D-. cells remains the same.
H_mjn .

plsa) aa 3l 44l Blal) Al plsa) A gana (4) JSA)
A8 pal) A Bla o) iga ¥l Jia gl Ay
(Anzalone and . L 3_glaall LAY 2 o Jalaie)
.Clarke, 2003,p.332)

Ko Gadii A gl e (6) 5 (5) (R G LS

. aldail) 8 oSl Ay
= (= |
1 g | ‘ e L A 3 el A ‘
1273 [ [
33 3 COEC — DOm0
53 3 mOO mOO
Qb ‘ s AN i Ay 5 _yall Al ‘
D00 D
0 [ T
0 O] — COmE
e WO mOO
Ll g (6) i O (5) Js
asal) pal) (i s

.(EL-Khaldi 2007, p.73)

Sding JuCAl) de ) g8 B AlSal) S f adki Laa gy
4 5ad) cilBMal) 5 (e A5 g Al A giial) JISEY)
A5 CsaYl g Gsall ) AdLayy

: L- Systems saiail daki)

O sl g oAVl a Eﬁudﬂﬂu;mjéﬁ_}&_};
O Ay bl e e alSaVloda Bk (3o )l
s Alili Al A&aY) Ao jana JSan g Ayl 5f dlula
Dl (e Jdlas IS AlSaY) iy ST 0S5 Ly
,(Hemberg et al. 2007 a) bphs J& e iy
L-S 4 oSall 4 o Sui 5 (Krispel et al.,2014,p.9)
(EL-Khaldi, 2007, (e crils s agmus san cilaS
R>L (Sl HlSaY) L3855 p.55)
ool allagiul aiy Al saad) Gy a R Gl des
A(p.57) Ly
Sainy plaiadl ol 8 alsal) Jofiad o) aafi Lae gy
LAy S
: Cellular Automata 4iaisal) 4 glil) dakail)
ol el o sl ALl 8 LSS s i
Sl el YA e gave JS5 o) 2 gy (]
A a8 gl ] Aad o g5 0 A Gan¥) Osll) (a3 s
O A gaaas LoD WL A il dabade e il
@l dSaY s 5 (EL-Khaldi,2007,p.72)c) Y
3aanall LAl Loy s Caan 3y stacadl LOIAD ()ld aal ) 2l
Ul L) (5l 50 5) 5y slaiall LA e gane Jias
(e Ao sanan b pualdl Bas g el 25 paad) I3 ALSSY
sl ey Jidie daaa Ui b o (dic) LA
.(Koenig, 2011, p.360) sasall 40411 L 3S 5

Cilaa g (e ole 5 elllia Cuaigall o plall Uil g
=3 Laaaal ala¥l 450 (Neighborhood) 3 -l
5l Bas s ey AV 5 von Neumann s_sall saa g
Al dlal) A dadll 5 yall saa s I A8l Moore
(3) Sl a5 (Abdalla, 2004, Chapterl, p.7)
JSall) Jiays MUl 85 slaiall LDAD dpaliill cyLal)
AlAl liad o Adadll 5 pall saa g 23 sad (Olendl e
Jiay Cps (A AN s Cpay oo Tl ol ¢4 S
e Al SV A 5 ) sy (el 3 S
3% pall lal) elliad Cua von Neumann &l sas g
O A A Y Al claladl) 85 ) slae LOA )
s S A 5yl sas g (el e JSAN) Jiay
3038 yall 351AY) elliad Svm Moore 8_mall 3aa g ens
Al clalas¥) 35 ) sl LA ol
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A A A [ A [
Aial

Bilaal sy

plsa¥) de ganal Al g (Al Japbads (8) JSdd)
.Reynolds clija 48 al s | pud) et dmia gall
.(Osterlund, 2013, p.173)
g ok ol Gl )l A (A alSaV) Ay muda 55 2 a5
£35S GUO & Li (2017) il o 4tesi 520 Jial
gl ad ) g e Dlandl 48 ja aSaill 5 Jelil) alaY
Ayl s (lall Glial) cillee S ) 1ol
(GUO & Li SV Lgdy 23 &5 3 5 aal gl Jalii g adll

. 2017,p.55)
il 0 o A ) I S G Move ]
sl g A A il S i [T Push i 0] i)

~A25AT o syl 8 Gy [ AL AL Sl Swap eyl il [l ] e

Gl e ) gd (B alSal) Gl o) padl Laa gy
s g a8 Y 5 Al adiay AS )
o plSa V) Joia sl O i () Sy (B Lsas
o Loy i Y Al
PRI O OSay A s AIKE LSS 1S G Jsll ael 8
ASaY) Jiai b oy pall 5 a8 )V 5 ) se ) Ly
(S e Judla) 4 3e ) l8al) 1S lasaid Akl 5
LAl VlaYin 3a )y olSal :CA Caaisall (5 518l LUl
LA Vs 5l Ssay ) ol o) QU O alag¥) Al
(e JI3h Alagy) 45306

i) Y ey plSal S| Gl £LS3 A1 55
(D5 QY1

pSal) dili 5 3-1-7
:Shape grammars J:S&il) e g
Aul gl ZUN alSa) o

52 5 sall JEY) o (Ao JSill 2ol @ 8 aSall (aiy
OV | NN S, g G, | IS PN | Y
JiYG replaced ellaiud oty i transformation
¢l U8 elae ) die 4l 3 el cailadl e 32 g sal)
Jl ol maa IS8 ZliY JSAl ac) @ aladinly aly g o4
Jagaill ol yal Ao Jaad dlaill s 8 KAV Gl 5 3uaa
(Blamall) Aime Aalise (8 A EN Ll Gl e
(Trescak et o= & (Speller et al,2007, p.85)
: L plSa¥) (50 g1 53 ¢llla al., 2009, p.236)
DAY IS pall gl s SIS Caals Al
L) JAIL s JSG Jladul; Jlaiay)
Bl ) I sl JSal S Juaail
e S8 el al 2 pd el Jodis o S )
sl cdapndl 5l el s JS5 Aila) ) e ilal)
(Loomis,2001, p.4),( Mohamed,2005, p.35 <l
(9) S ey (Stiny, 2006, p.147 ). 4dis

4 el 256, (2002) Wolfram Cia S
a5y 3 el Aala) Al gall A glal) A alaiSU
155 slaall LAl clla JBA (e 30581 VL)
sl ) elian Lol dalall (pillay 3 ) slaia LBA SO0 Jiay
States  Aldiae dpulul OYLA B il o pSh s

(7) JSall & S (p.73) (Neighbors is 2°= 8)

- ? . — Er
. - 13 ] — EH:I
m - I - g
" o - O
AL gl alSal) Jiag (7))
.(Stiny, 2006 ,p. 274)

LAl las alla ad 8 oS Al e sanall o2 A
e ganall LI 02wl o ad ela s ) sy
States Neighbor Combinations= 2° = :ilciall
LAl g oda 2ol Y1 LSIAY ile sexa5.(256  rules)
(EL-Khaldi, 2007,p.73) sLSa¥) Jias il s s3aall
e A ghaaS DAY Jdiad o5 (Flake, 1998) o= s
i LaS () sbocandl Claa gl 5 (1) sl smadd) cilaa sl
osliie o el sl LA a8 50 Gl 335k (o0 W s
Alills ¢ aBsall 138 3124816 32 64 128
A sl e 5€ Di e 30 oSall Jdadll oL
:(Alfaris,2009,pp.140-145)
00011110 3 (0#128) + (0¥ 64) + (0¥32) + (16%1) + [B%1) + (4%1) + (2%1) +
(0%1) = 0+0+0+16+8+4+2+0 = 30.

G AN Y Al B alsal) Jiad o) addS Lea oy
SIS g alay) A ) Al Sacaladiall Sl Aatay
sl s g o) s

Swarm Intelligence -l sLS3d 1] ,05a
:Algorithm
AlSal o Aol G ) oLSS Cile )l a4 AlSaY)
A jall apa gl Uavy Dl8a) a5 (steering rules) s
?Craig Reynold’s boids aSals eay e Ledde Jlia g
8lalaall 5 (separation) Juadiy) alSa¥l sda (jeualiy
.(Cudzik & ) (cohesion) <Ll y (alignment)
Loy ads (8) J3l (pw sRadziszewski,2017, p.80
R leapagiabie Al alSaVWleodgd s Sl
(3-1-7 3

Craig Reynolds sk &elilal ia zdi s 5 Boids *

128 d}aw .\435)}@)&333} Asdniall J).A.H\ Lﬂ)lu‘_;té.l’
ACM SIGGRAPH aie gili s i g s sall
.(1987) Reynolds :saadll
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(A a8 Al alial o
@) G i sl Aala LalSal Jil ae ) 6 ellia

Ciay ael sy ) ae) Ly A0Sl JIKnight
Dl sie JSi Al Caua g5 el L) oy s 4 ) 5
e QS ael B A gy 0 55 &l asanad S (5 sl
(Ul Jas e ¢ il Caye dae b Jd Ly )ciuay
.(Knight,1999,p.9)

JA 2o 8 A8y 4k B alsal) Ciilla g ) adki Lea gy
ALz g ¢ okl g Jaia) i 0l 58 gL alsaly Jiam
alsa¥) ) Al gl | e gal) g cdlaadl) o)yl g
Ada g

:L-systems _saiail daki)

doad gl gUN Al o

813 L sS 3 QS alSal pilainil allas alSal Jilas
(Singh  JSall el ) aseleatll 2 g5y Jalast) ad 5
b daiail U 3 o1SaY) 5 & GU, 2012, p.162)
Coa I 45 Cua o) S5 IS (ald J)asia olSal
LS5 . ( Osterlund, 2013,p.166)<aY) (e Aluly
(11) JS3) 8 a9 58

e

a

b
|
aba
Ty i
aboab
/1 LN

abaababa
Cua | plaiail el 8 GEiEY) Adaad JUa (11)JS4)
aciadl Jladal g g sl b caad) Jladia o
32 5 g b o sl
. (Prusinkiewicz & Lindenmayer, 1990, p.4)
:Interpretation Rules sdill al8al o
Joi La (i) Ofiage L Aalail a5 dale 5 ) oy
Llail Ll (Ao 5 gl @l jaadiy 5 sall 8 e sladl)
i lee adi i (Alfaris, 2009, p.137) s—
laiaid dalail alasind dal (e interpretation i)
JouDlis el g Cum ¢ Ay yia gaaldl JICEY) Aaball
(Krispel et lsha Jbaydgas i ca,al)
=2 e 5} oad dlSa) (3 5k e i3 al.,2014,p.9)
U Al J5a8 Al (Turtle  interpretation) <
55l ala¥l x5 F i Cua (F, 4, — )die Jse)ll
Ly § b jlaie 4yl 3 Uiy Cadandl + a3 s La ke
Gl el d, g s, O late Ay sl 3 ) sy Calans) - a3
(Prusinkiewicz & Lindenmayer,1990 ,p.7) 43
(13) 5 (12)caSl 3 5o WS

a—o

[

Agall 8 Jall Juitoy S JIaiu) alSaY Ladga
Adaadl S5y el dgadl (8 IS (a5 Lail) (5 sl

- K2
Q1 ©

Llee g Jusial) o) g8 A J)aiud) alsa) i g (9)JSd)
.(Stiny, 2006, p.234). @&y

3 Adlise YW HSAY) Gkt dlee e 8 LS
Jsmanll dalie (5 3oy i o)) 1Say aal gl aSal)
ALSa¥l aal e |t (10)JSEN (pmy Adlide =8 e
e BLELEM Baxeiall (3 kall o Caliall JSEN clalY oS 5a s
(o Al A3y yhay BELIY) & ) Sy 3 aaly Sl JSS
Agliia ) Caliae Aplgdl) iliill ()65 M 5 ye S

ANE
+ 4

o\ = o= [N = /= /-

NN
NN

NN .

(o FHELED Basatiall (3 k) g alal) sl Jiay (10)JSd)
.(Stiny, 2006, pp.147-148).3a9 A s) Js&

SV Z3sall JSE yus s JSa ac) B & Y el
Sl 8l il ) e Lgd) (o) Al st 50
(Mohamed, 2005, &k & Saady S L alal)

:(p.35

Ba G sl 2585 i G e
A el

N Ol piall Aimall a8l yuad 39k e o
ael g 8 1aS) gl i S yalic 21a
(a4l g
(Colakoglu (= SL& 3oy aliay
.2001)
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il A el 5 gl A el Ay i) AalisY) elbi 2
ALl 8 Sl e i s (e il L alSal
T sia e JIS1 LI (WDUAD) Yl A

.(El-Khaldi, 2007, p.76-77)

Cadiigal) 5 sad) AL b alSaY) () Eiliand o Laag
Guaaty Jlaial) LA (e dad 6 gL alsa) & CA
LalSa) allail) eltiey 2By daalll Jusad g LAY cla

Swarm Intelligence <) slS34aj) A o
:Algorithm
doad gl gUN Al o
£l puall ol 31 &gl e 550l ol ASaY s )
S Ao i 5 aeadl e JiaaiS Jelil) dlee L3 (agents
850 el LlSa) a3 g (Guo & Li, 2017, p.55)
e L (agents position transformation) stexll
Crostaall edandl 5 Jrand) AS a olail 5 ad sal dpuialy ) il
Oa JS e e YIS AlSAY) pda (il g Caia Sy g Al
(Miranda s (Cudzik & Radziszewski, 2017, p.80)
:((8)Jsl aal ) & Coates, 2000, pp. 6, 7)
Lleall e 308l Jaeall sy :Separation Juadd) -
Cal il e 3 )al Jueall oy 5 Alignmenteiual A1 -
Ol eSleal) e (e sane JiS5 5 ol JEYY)
8las e 3508 Jaasll dasy s :Cohesion Bdaall -
u...\.u‘)sl\ ¢ anl) & Audh
Ssbadl z0 gl Jaidy celly ) ALYl cldal) i -
Al @) ) s e
e s O S Apulil) ) 6183 e )53 o LS
- bl 4 gl Al GlSal (35 5k
a5 5, The path following algorithm 4w, sa e
Reynolds (1999) Jé ¢ Leapia s
sl e oLSa¥) Lgd Jaas A5 (Osterlund,2013,p.173)
Jard ciliie dilia) 4l ) dilial ¢ 3ana e (e (i e Dlanl)
(P 173) ol b 5t s o Dlaall 4S a dBle) e
Bailaal) Z LYY alsa) o
sailuss Ll AlSa) I dalal) 8 da) dalail) jaes & i
Al e 8ol e JS) aladiud N
Lag W) ALl B asal) Aida g o)) el () (S (Banw Laag
2l Lay S
Jaiu¥) Gasb e Ll 6 2l alSa) ;S G Jiil) ac) 8
Al N ALYL (&L J il g Jail) 5 Alal) 5~ Skl
a1 A& 5 sailusall LY
Jaiu¥) Gash e Ll 2l blSal | -S laiail Al
anadil) Al i) Z LY GlSaT ) dilayl
Gaob g ol L HlSal: AL 3all 4y slall dalaiY)
LY ALSAT ) ALYl LAl s Snaa  Jlasi)
anadil) AlSa aladiu) AlSal ae ¢ 3ailosall

g

FFF-FF-F-F+F+FF-F-FFF
odkadadl eUiJ L_sé oadill] alSaf(12)J8id)
(Prusinkiewicz & Lindenmayer, 1990, p.7)

a
n=2, §=90° n=4, §=90°
F-F-EF F
F — F+FF-FF-F-F+F+F F - F+F-F-F+F

F-F-F+F+FF+FF-F
alsal aladiuly (Koch whiaie) A 6 g gy (13)Jsdl
Lodlaiail pUai B sl
.(Prusinkiewicz & Lindenmayer, 1990, p.9)

EJMﬁLdﬂw\géeLSA\l\ O (B Laa il g
Lol alSa) g Ayl g5 U alSa) (e g Ao dale

: Cellular Automata 4iaisall 4, slad) Aakasy)
sl sl UV alsa) o
AR e 2l sl el gl uaiall (g 18l HLLail) Sl
) LAY a5 e Jaluia IS5 Jlaial) aLSa) ks
L3l s Agla JS Vs AlSa ) oda Zllad 5 (3_uall Cilas
Lial )l el e alSaVloda Gulad 2y il el
saaall Aladl clual Uil 8 (3als) S current state
.(Anzalone and Clarke , 2003,P.326) ¢
Josaill el yal e Jaad Uaill 138 8 JSaY) o8 il
Ban s o L dalise 8 (A8 aad) aaill uld e
e Jwai LS (Speller et al, 2007, p.85) sl
LAl el Beuaay
(2003 ) Anzalone and Clarke &l ja i LS
A (e 4y yie sl JISEYI 5 iy (Sl oSl YL ()
gl 532V ) ASAlS A LS

coaaddl) al&a) o

Cellular aisal (gslall bl (& Cynail) JSa) 3
aillag aaf g lyuad) Ju 5 Guaaill) ;Automata
L 5Ss Caaigall (g glall Uaill 8 HlSaY) Jiah 3 (alSaY)
Jlae alSal e Ly diue IS8 Audl el Q)
ASAY) desane uli ) SR B eoa IS 0sSus
Lo JSI aldaill 55100 8 Ml col Y] AL e daanal)

(Alfaris 2009,,p.144) xca sa O 55
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Jaai 35k (e Aol 5 2 ) HlSal 1S ol 6183300 )l A
51 Sl ) AL Slaall gl pal Cyan

Akl 138 i :Shape grammars JiS&il 18 o
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Abstract: -

The paper deals with digital generative algorithmic systems. Its aim is to investigate the extent to which
the difference between rule-based algorithmic systems affects the definition of rules themselves. To achieve this
aim, the paper put forward a theoretical framework of rule-based systems including the characteristics of rules,
and the way they work. The framework was adopted as a basis for the comparison of four common rule-based
algorithmic design approaches in architecture. They are Shape Grammars, L-systems, Cellular Automata, and
Swarm Intelligence Algorithm. The results showed that the differences between the rule-based algorithmic systems
are slightly reflected in their rules. The similarities are identified in many rule’s properties and their way of work
such as: using symbols in the representation of rules, using substitution rules in the generation process, using the
same procedures included in rules, the possibility of rule’s repetition and rule’s termination. However, shape
grammars showed some individuality, especially in the reference of rules to architectural precedents.
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