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1 Mail Tool V3: View Message 12

i [From drafiei@neumann.uwaterloo.ca Wed Jun 2 22:42:54 1993
j'Subject: Reverse Engineering

i|From: Davood Rafiei <drafiei@meumann.uwaterloo.ca>

{ITo: ferei@cs.man.ac.uk, rasool@moria.cs.su.o0z.au

{{Date: Wed, 2 Jun 1393 17:24:22 -0400

{(¥-Mailer: ELM [version 2.4 PL21]

dMime-Version: 1.0

licontent-Type: text/plain: charset=0U5-ASCII

| Content-Transfer-Encoding: 7bit

g |Content-Length: 2286

|[X-Lines: 47

Here is an ahstract of a presentation on Reverse Engineering
j{by Dr. Hausi A. Muller from University of Victoria. I thought you
may be interested. More information is availablae throgh anonymous
{|ftp to “godot.uvic.ca” directory “pub/rigi/-.

is concerned with the analysis of ex-
llisting software systems in order to make them more under-
j|standable for maintenance, re-engingering, and evolution
i |purposes. Reverse enginsering as a possible solution to
{|selected softwars evolution problems 1is introduced; the
ljtalk  then concentrates on reverse engineering technology
I|developed under the Rigi project which is based on layered sub-
§|system  structures. The Rigi approach involves the identifi-
{|cation of software artifacts in a particular subject system
dland the aggregation of these artifacts to form more asbstract
lisystem representations. A reverse engineering methodology s
dlpresented for building subsystem structures out of software

| [Reverse engineering
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&) e

;r Mail Tool ¥3: Compose Message -'

(Include_) (‘Deliver v) (Header v) (Clear) (Voice..)

To: mahdavi@cs.unsw.edu.au
Subject: paper

Cc:

—

Dear Mr Mahdavi. -
I am sending the last version of the paper that you have requested. v

1. use

As you probably know it can be used by the following procedure.
"uncompress paperi.ps” command to decode the file

2. use "ghostview paperi.ps” command to view the File

3. use "1pr paperi.ps” command to print the file

Please let me know if you find any problem with this file.

a gl 5bs ol Slgr s > & oolil aen s sl &,;
5 user-name ;2bls J...-JL.. Py e b6 b
el Aala 3 1oee 59§ ;> password

Jile (sde y Al .:;Lr.)Ua! 4 blie TP yses 5l ealizul L
slglashs 5o 4 5l slbile s b 55 8 ke VG
23,5 My (g s 35 392y (Gliios Sl LBl Caln
ol Ji3 35150 Jals Tt jgs 5,818

ol 3 famalS sy 2 of aals 513 G b 5 SYGa HLesl (Y
bl}g‘-" 4 EJI (s pnd

St 53 3ymyn FaalS 251k 4 3l JUmt (Y

aslawl 44y,
s g gaper rl.'. b il g oS oaliced o sls y L cpl ol
S a5l 5 user-name olss 4 anonymous
3y90 pgals Sledb| ANE S 4 password ylye 4 34
i (3503 513 pub pb & directory S 5> Yyars )
l Sg= gunu\:u JL,:I L Ailes Lf-'sb r_)y le.h.\.;u wa; IJ&:

"0 jnmﬂlf‘_ﬁ)b? \YYYJ_”J‘J_’JI)JA

Regards
Shams."
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Slender, misty, ghosthy, and pale
A glance is cast upon the lake

Sad and forlorn like a distant wail”
2) “Cybernetics and Culture”, B.V.Biryukov and S.N.

Plotinkov, “Cybernetics todays: Achievements,
Challenges, Prospects,” MIR Publishers, Moscow,
1984, pg 197.
4) La dé-industrialisation
S rdlice Bam 5 bt = e Sb - 05 1 o Sl 5SS (0
APRY
7) Cybernetics B8) Norbert
9)' Wiener, N. “Cybernetics or Controland

3) Jean-Jacques Servan-Schreiber

6} General. Purpose Science
Wiener
Communication in the Animal and the Machine”, Wiley,
1961 (1948).
g e vy Sy Al (S c2i) pladl; oo (V0
ATFE g bl ahlesl Lt )l 42



«-u\n:llf ER W nJ:J.fC.J:JuI

cel Byezn ol s Slopiil €S )5 St 3
LSLG-:)i' s p Glaadia Glee 4 bk:Juf‘S-‘lf Conedi L0y
ilen diajin o (slailey o eSigm A Lo BLej ys (5m aa
Gl S5 S5 Sl gym 3 i T g3 anale sl e
a ojapol wpgdSun ol 4 5 Shas plal L g 0 o Hlayll
Sledalys Ve slst ulge slazaly JS2

Shh odeat qpalyz 53 SS5IES Ll el LI BL )y S
sy plye cod o 3l o Sibi s g Kine o Sislai
s ol sl sim 8 s Lo 5 3,00 (280 5L Mgt
3 0V AATY s Uyl Melan y3 glal sm L’J_l,il:« L.g
S5 s ol 038 ) Vg St o s Sl
Alzategm Sl ol 5 aen 51 e Veanls 5 S
Sus s peamd 3y (25 aldy 5B, Ly S LS Lalis]
cutls VA2 o Jlu ;3 & sumiy 4 plianss 46550 S il S,
a5l) b petbile 0l 4 £)5 S o ] Gasl I8l plea 4
hag B b ealSs pladi jl (canl Loy prioge & 22
plasg 5153 sy sl Al Jlo o losls s s ) 5 lim o]
S Pl y ws i )y

e Sl i S Sl 0 A it ol Sta
Syl CondlS 5 2o in (Dbl sSy ol 8 Gl s
o hi Y i g b A ZShp 35 5155 (5l
St S5y o3 o aeman 2l oyl ] sl g
Sy 3 SeipfS ptle 353 (rile y s (S8
S o by nale s 5] F.L‘a.;l Cannd &5 |y SLuil 33 535 4 3
ey AL (e liarl Gan 39w 4 €533 pan e, =
2 353 03 S GBaa IS bg cuaind y Cioan
S ple Sl g3 oo pladl pler ank lis 2y
oAb e ol sl kg il Glaa 4 S el oiial
Sy olem ol oty i h b plaal y 208056
ot £t g oal ) sl sl 5h3E e by iyl o
bt Jeol ) L 9 ) wls ol b S s G
a3 Gt glasn 4 £hlimm 1o 4 bl ashas

bl gty el 2S5 b wlag S bl e st (VY
AYO

13) George, Frank, “Machine Takeover”, Biddles 1td., Gui

ldford, survey, 1977.

ATOY 4y ol wgpita Sy Bams oilaly s adb Lo (OF

ATPY G5 ole wiang e aai il o <2JE VAAF (10

s 25 pldan dots e s S n upll b 5 Kt (sl (V9
Aray

Sanj gy Sy A ddmale o Sz ) Lglaat 51 Lol $alicd (VY
AYPP St VR 25 gl 5 ShLasl il ckiamy) sls e

ATON ) Sl )il dam 5 bly 5505 H g (A (VA

i S 5| (S by 5 Canils Byl 4 Ly e 20
Cogls y ol gbitnsle 31 g5l 5o |y o] b 5 i st
5ol r.la..- baliza o ¢ wlilamals slgtsy Rs b o sues
é:.} s C..LA;-)L:L:-A._. .L«LE’J:\:JIL.- Lg_i,: wa3e slaylns
P 3 s Oy ylada Sy 5 (slasls | pubiSanls
Sl s bler 4 A g €S sli 20 05
S laLEJ slasle s ) 39 e BLD) ] daky i g ey
BRI TR+ TP I Y PPN WPV ¢ PRY K 4 N N s
Gerkai O G popie 4 1oy o8 S L )y 0 sl o
22l sapia lelils pl )3 S & L2E s
) ebiCmey (ole b3ty p popain Sl Bl
sty cal 2ali ol xi't‘. o2 (S 28T 4k
boags o b Sl 93 5 ST 53 ity Sl )l
rU&L‘I [i,n,«_;;,r]'a; patha & 0k 93 3515 g0 by Lo a8 &ihosls yls
ST TP 5] P R N Y PR O
A1 oadl s 8158 1 AT jins b 6805181 opipte
) Sy 1y Jmo y e g Bl 5 il fan)s sl e
i ollaa ol Sl 4y S B 5 55 505 035l (5plhnms
L5 als 515 e 28 2o 3 SIS waadllas fyue oS 35
e Il SlS 5 Ghos syl ds 3o o ol Juds ol 4
dl:.&uglgz....i.,aée;glhj:i:al_,?w &Sl (550 Sy
2 lapd By Sl piyy o el 53 ap] g ol
Slgtansd 53 (al ek cmgn 05 (395 4 1] 350y 4 252 S
..\,:U.o}g;

s 5l el Sl lon Sty oBn 3 iy ol &
S 3 Sl s A J&uluﬁurlﬁmlgt.-:gbl_\dds
33bT0aT 6 5 002 o] (S Cnogat (B mpe o] Cans
(55 Dl a u_{sl...._, b 4 Sl sldols ja el )b
S o b lul gl & 5 el Sl ol AT 2
L Sl 20T (M3 5 spbalas] - el 8B gy
Slpn sl gily 4 e g ol 3 S o)l ) 0 5 S
e 4 & ob ol pla Sl g e £y &
S o gl b ol il 4l B30 Jolet Sy o
sy (803 )l dm (S 85 (ki b ol by sl slasaling e
25 it B 78 eV 53 55 S5kl sl sas
sl A Lol b 45 23 6 0y G505 o gl i
Feb S s ol Gb & pley ALl S b e asl sl
kS sl 2205 39y SN ilons o gyl Ly o)1 line
Wl oy el 5506 Gy Lasy e i leS,
Sl o5 5 i 4 by 39 Sl 10l (F5) slarea 51 S
Conal Sl el 4 s 4 53]y Leele 51 pealss (st 5 oo o0
Jliza by o 5l el ople S S S

Con 45 i jl sloal ) (S5 oalil e atls

VEVY snt s slse FgmealS’ )18 Yo



aJlis

£55] e by 53 € iplSslpn - k2een GlNBl By
53 S8 il b gl e faiae 3lpn Sl 22l S pd
el SyealS b L2 Gy il s Ws Jo
s Seilaysil pas y3 a5l plasgs 3L s ol dolsl
1o & asn 5585 56 S el S5 w Y oS
ok by ol saalie BB gl (ol Ll 51 L3 5 Sl
wabh b oSl cal ol 55815 bl 513l K5 e Sl
ol 5l
Bial S BT il 1S T (g 3] izl S
3 35 jleme y ol S el Gl Sas L Shs
WSl sl pliea oy S ol sblanl ol skl 35 o
Suilegl s sk rbiowss Slallas 350 NP JL 13 ek
£ 5o LQJ_,] =y & 3yls GAMJtTj Sl ol gl ol s )
5 SdnSI imge sl Ll 51 54 5 s S
hiomlan s ol a3l b T VAYY Loy o e (53
ey Sy olsea ted JBT 53 Slapgish a3 Sl ol 5]
.J.lL:.fuo ol Gy o b el bl L) o)l comal b 28
s S Bl T Sl (b 4 lSeal il Sy L
@SS Cmuo ol 5k Sl pSas
by ote Jho G & 22T 5 SR W
Gi 3 Blge -5 b Byt 45 ,ﬂ.uT Sy gl | 035
R B e P bk
9] (sl IS SLS o 5 Canl Sz ST lobie NP alluSeal
& pdetedl Jlg o (S S sk ol b S B0 iy
Seilaysisl 3y 3 Samilions ol cal gl b (Formn 0L
3o 1 4Tl ol 6 2y5] 25maa SISl S 031 Slas
PR TP | P Leslas J:;J: oresls oS L gima pm -
Lk |y pliipeye 5201 plasgi ctle 31 aalizl b oo b
R A L B PYeY .'r«[.._:& b o3 ) ol eslgn e pesS
WhyisesalSay ek 31 i Wil 7315 b o2l gy (Frye
saliia] ol ys ol&ad uiwd j3y Ghes uSe'-,gL;JU-
G 31 ol n sz i 53 (Sloyghl slanged 5]
i gl L p s oS = SV 12055 ) GV slaeset
o g 0T 5! sl 48 5y pb (2 el S B bt
S5 51 & sl Sy s (Flk 1 (LS 50) Yoo} syl
womlin ek sl LT s S5y (gl i 51 JlalsD
Cnnel 23)5] s @ by g a3 51 s
S5 9555 535 slanyatins 51 e e (slnged iqslunali 5
(slan gl (s omelS Sy 2l ol €350 i
s slgabd 535 (B 5 €850l (hmago» s foeS B0
UPIC (YY

sl S gl 425 i SUS ol b S5 egn 3 ol (XY
MY Ll .‘,A.\.i.n Jhe AYPS

\“\ j"x:ﬁlg‘):ui": \rVYJxﬁ, J])J,l

=" UA,JfCMI PGNP IV SR AL SPIY) -1 L WO
by ahels way b s a8y Sots L b ) wsll |
) PE N IV g

Yoi 0l e 8 T o L Lol wipd o o0y LSt Ll
gl.huj Lg!,: uJ.'..J Lg[.hu.s ;5!)3 o .r:.‘Sg [.._...lju.a Ls_,[f L
saslaash fa S Jeol bty p el ) @il ol gl
.f.:_,[.s‘_f- r)’ml I u.?lfu.h shaaas glls

ple 3l tal $Sn psSme 2258 (clain bl o U]
gl e Sl L Seai Ll bl oy gl
ool & Do slanygs ol pad @l Ll s LT s
semy b5 Bl e 635 (s 4 Coawl u.clf 39> aya
plrile Lo sl aalys o 5l a3l (T 8l (S ool
Sl ol sleanis 5 sl Sz syl S @lail LT
g8 5 Ll syt pl wtmbis Guviin o s3l ysba
ol [ S5y 5 8 Sams Uty bl g s pb (G
obi 4 2 & s y sl BB o ladaly o bl
g G 13 p Dot 53 (ot Cod ple ool & o Xpme V)]
«.rlnj Conwd .J._-L:.fu.- ST (S &y (Sl 5> AS«I}C.;-L.«»
Slosl 3l ] s 2En S o dy el S0y 51 Dby
Lol gl ol 535 ekt 3 o8 sl dign 3)lsol) 5lay oo
i fpelSis) 'sz-'é;;vl—fé Sl {sle) b X5 4 st
51 bty dSecblS) dasige s i & b 35 Gl (G
l(;,lu.\:,.) Sy o Jo Canlsal sjd_,li'u & (5ylars 4o U.SLL
s 555) (e Sz oz ]

b g 155 Lny Eibn 4 ™ esylan,&on 315138y S0y et (Dbl
et D s (ol o ol SaS 4 & cal (ol o &
siedhy bS5 (bl damla dagh S @b ) bt €
kS ol aalsl s o (s1iSs Ll ol ) 5 e Sean o
s e obom sl ol & ol 5 & canl (5)spe Sl g 5 4
ol psle phbialo o 35 sop! oS azil oS e 0k

|
B o o g R R o by kS
Q:JJJJ«b &.535 IH&.;J#JJ-.-G’ sf: ] L;.)L".’Jls'i] GMJI
sartl SNt ol 3 ol (b)) 5568 slpls b sl
5 3 ol alpw ad dalp Sam LSy beylale jyiem L &S
1Y o Gl wpar Ay (S B s
CJIJ.&IJ[Z;L-;J L‘._JL*J LSJ.)_, T Ve (5!’1 € oy Ji}w)) o]
O_{IJI ‘.S.,l_,h_)) ASGL..J|J.A o T Ui?"f ALq-Jl
s “-“5}”“ .\Im\.!)) LS\-:..._J |Ju:alf 4:.-.:1.-\: b 4:.!}' GL&JKT tLh_,J.Jj
Jodll 5Ll 5 pbliabs ol o 22 Jalss (b @ grass Slymd
19) Pop Art  20) Graphics

CJ')L‘..:' [} 3 gRanis :.oa-; |‘HJ;|3.!.U..:J}.! ;I ‘L‘r"ﬂ 3"-& {;}L.ul (T\
AYPA iy




3l 0SS & putln e pn ol s Sl Blubsalss (sl
oSl LR S wapa o arg ye 0 S a6
3280 ] ol eyl slal il pelazal Luls s adolsyly
oK s Sqoyphnly 305 0 solezal s 53,8 A 51 L)l
darly bl ol Dlyea Jii 5 Comily shinl o3 5lanki
2y 4 Sl o ok ol 3wl WVl Bluksslss les;)l

I PR N WA

I olisn s Glaga plaea oS canl aki (00 o0l 1 @oyan
Pl (smn 0k bds sl b S Lo 55 GV (525 %
el )3 slalSrn o2 Sl (1) 35 06 5150 Bl5 g0 o s
il slay polai by Dase% o (Sahew L e 3l agals
Asyls slaBlom si 4 jlio 85T Lullassys o g
slo blye & o151 & 65 sl JS& ples jolen Sl o
el B3 g g et cslgmsls 51 5T s o sl asily
ax "Hs8 O Sl by S T ol i slages 4 A
o olie @bl gl ol e i 3 4 y e la
2 dbs s il Gible GleShmy S pl Sl s gl
Slpw &S slosilyd Ly Slyil o il wes iy u:;..ATUJLJ
LT (Keasi Gae 5 Lassly csbas 51 SUVBI 5o 5 Silyi
Canlis] s ol b a5 (5,008 5 30 o0 S 03,2 (la S 135
a5 Gl sl pd aebian ab s s sap Lo o
o b o el 5 3ol 31 SABT slizal 51 plagpns Sim 5 ST
il " gy SLaD_ sl o
Y gy 4,6 “f"-‘:-’ft-f" e S [.,.:J.-lé- S 5l oy
TS S5k ccanlnaiSh L o ySy
TSy ESb .l sl Seas (:)iJ:Si’j - o)
o & Glas 5] e ) dlen 0T ST 2a 5o
e 51T s sl LB o 6550 Tz oYL
u.nlf.\,a B PN | by w Sl B olias
ool & & Kon g5 BB b)) Glpdn)) aaly (Sl il
B Ty Slsyn by A 4 Gaib ol 51 i b

a7 em i S g (e 2 AL s S} (Al (Y4
APEY G L unylea

defamiliarité (¥

7t GEelS s lS dam g gy 46 Sl ead (TY
AVFA

sheld samliani (S8 DSl i ke aziSl 51l S (1Y
AYPY 5] L

ol Lo fani Sy, Bl il (S slghsé T (¥Y
APPA dial VY gl e Sl Soasi 545 ypmbs g

oor ~ Y S g By i gease (SIS BT L bl (rF
ATRY Ll cllesl )

gL g an 5 Ol Sl gl 5 s g lgdler JBTL LT (Y0
APPY Ly ozl

galS e e Joy Sl ks o Sla &, BT bl (e

Jekv T 3 Lol kit 2 slasyptins dlos 5 e
Cawl (slaadia 4 505 Lg2y,
st )US s im laasany 3 S e 30U 5
S i pad (lilyn 5 (Symarw) (mldalioy
olysds wladalis glas, I8 o (Sl SGL)
oy s oS Sl 03,25 5 L] w3 )8 ST ) slasls
8 S5 e ol a5l i 8 65 i s
a1 Rl JS5 4 an il sy )l ubisals
5 & die (s n )BT 5 wien BLsyl falye « Malo b
bl LS ol o St Laimn wlulisalss cslyalls
Bloltsalas (lpalls dea 31 s5ls 5 pim (g3uaie Slolsalss
Mgy s Sl ws)bds ()b 2 sy
et ool lgiadly ;Lo Glotf e s sl ulitily) o 5|
Sgitiogn bo op3 53 o Lmily 51 s bl Lo STpal 5 o
e Lo (205 slailio 513 5 4 55 ol 5 300k 0 Sy
4B ol Giad ot e sl b Lol Sl
olys sly oy oyl el phe & fodi |y bl &
,:,I.J\:.-JLA LS!;.* U"ﬂ.} L;LA:J_,L'...A Wonna] 83 ga uaf” ;_;l.‘ub..:.nb
ol 5 B S5l a3 55 cly 3l e g ayls
Canly 5 (Jd 39 s ol 5 ol 88 5 il sleSy
Al el 00,808 50 ) Blubssls gl 5l S el
S Gl il )1 (5 80 3 48 33l g (50 3o S h 50 ]
4yt G ol by bl a3 lgsle 1,085 e
wlabtalas plls p Jalss 4 ade bl Gl )3 s a3 gl
B8 old il il s pm 3 3SEGL s y iaga
P03 U 5 Cusbly sy g das e gl 4 ) s la
el b leaks 4 ol5pe e pliea) 558 o sy
35 3 ol 554 N o5 03 0y 53 e ol 5
23 3 BT U a pliee 5 diafh Sy (Gb gl idider (50
ol S5 Syt & Su s s Hea S 542 0 i oLy
AtaplS pules il S35 Sy phi 4 1508) ot
T S G ged 355 s b liua b Bl )10 30 ad]
el 31 ls any il (Salapsil )l Loyl )liy
s & b g cal 56 52y 51 b aale sie 2 S L uBs
Dlapis 353 s 4 plee Bk mh 4 1Ly 5)leu e
B33 oy 4y 925 o85) 3,08 0 55 3 13y sladich consily 1
b5 S ilogon 4 s o 2l gy 5 3l ol sl
i b o plaai 0,38 (s 4 |y 5005 51 tubi b 5 o
Al ylss 5Tl Joen sie oo 151 oy Ll e lyman
€ A ey fay S g 53 bles 5 bolis (YF
AT g sl

oy Cw g
25) Icon  26) Index  27) Symbol

Al bl Lubsilss gpun) a6 Gpea sladills (YA
AYYY S0 5 daan] S



S g o pady (515 4 S
«aJSJ..c 3 [’J’ Sy Dl C"L W bea oyl u..al..;l E_h} 35l
ok s pn sy el 53 Sglice 5 0518 JIS2] 4 0l S
(7 Sgm Ly S S80ka ol @l 3,8 x|
ol 03528 (" poo (2L 1 g S ] sz )
23 35 sFre bbb s St slhend paghe geen sl )
sa):‘..ft_ghaje_)lf(_,:x_.a; gj}fﬁ;@k)\blgw LS"‘.’IJ"
lasl
Iyl & dxg 358 o e (7 asne g bbn el 4 030l 4]
4 Colgys S plgssdsn b 4lie Condye ;3 (prdyon S
gl plpeay 393 g0 e g 53 s s 5 JS2 Sl
L chsle dad & seio dldi )l 5 bley plsSy JBS2]
sl 0yLa1 B0 e (lyw sl oSy JS2!
0P O B S & S o3 55,8kt 5 0 ks
ol ot Sniign s 5a ] 3n3ge bl L b
Sflae phe b olilan Sl ol 5o 0% Lol
ashi 5 Ollesue s il qboran _)}ZST ol L'Ji‘:\”J""t” 3
e Sl 3l plagisad 035de a3l 0 5D s pn
e sl JIS 4 ealin JZ1 sl e s 03 )5 ol 5
le.@.aL{l_{) ol b J.'.Su.a e uf-lifr’.l' 4 b)lﬂ ol S i 0i
CadDo S e NCSHR IR slael p gl 4 b Lall Lade
izl e T € ABT iy 5 ol sayn Sy o age oS
ae Sl jpain i m bspsly plyes of Jib St
Sy S opl 4 G| 3ls U.‘.‘,er b6 cclaoddy 3l 3 gl
peplia dboe Spte by psl Ao L olpd AN
ol Mbpesinn Ll s e bt
sl oty opl 33 Ale DS
3 Mleacs s8al & u.i_.?[g,i?l 3 S sl ystian
by jn il il alp Slaeslone Consblyn 830~ 53 ) o alis
vy 5 35 e 0] 5 €288 plsiee o SuSa s ugen )
el ‘,_.Al.u o) dalsl ..s_,lf;,fﬂ 4 L;ida._aij)b sAd 3k
B8 e Colgs B ) (o83 g Bals ST g8 gimn Sl
APPA o) o et
Bionic Design (ff
Industrial Design (¥4
Global Design (f¥
Subconscicusness and Superconsciousness, by P.V. (¥fY
Simonov, page 292 of Cybernetics of Living Matter,Mir
Publishers, Moscow, 1987.

Bruno Monari (fA
Simulation (f3
Emulation (&«

Virtual Reality (0%
Ariificial life (&Y

"‘“ ;Mlsuﬁ)bf \‘“VYJ}M} be

raE & G 53)l3 ( pogad slglyyl ol 4 5] wanndl) g
th ol n by elst pan Il 1 ot Sl il
by g0 )y S

ylems plii s sladiye ol 4 459505 o)l g lara s
S s la sl 1 S 25 0 B Dbl S5 et ostes
oals 3l it a5 5,05 34y u...ah.:..‘JUT ylews 53 ju0l Cad
Shp s 70 0Y pli)) 4 « ST g pan alen Gl G
SV pas VS lne Saga S Sesh 55 G o
I aelS s Byl y Lot & )0 5 S b S02T 51
b b aalin 5 555] 6a) 55 5 ST 4 s 2
s S Sl Bpp (935G | wss b s (Sl
S g gnils a8 L ) S AR
Gpr sl 4 s ol 3l 14 (S e ealie S0 5]
% @08 Ty G 3 sl 5 bty dhez 5l ale
M lansSe (sl gy o S pmm 53 5] Saehly ol asih
el sl o S S Sail e ke S8 4 el
olis)s Byw & 553 00 485, 4 daa SIS & sjppe]
Sz ple 513,555 S tulitalad k5 55 2y ol ilmsly
Loyl 53 by b & S o83 51 cSm ppgin Tl
(iblsn 3 el B3 o 4 o R Catay o (e
38 u‘%uqcl:.u_,sb‘..’_udwlp@wgﬁq
A5 515k s 5 58 aembd flein dr vty potlis
S Gl oSas b fhoo ol gl Sy (S
sl yslws J g a5 (;J.- ablosle « AS wblia ol 538
o Sl i 2o ol )] LG plhdos o
Sy isladidye i Cod 6 53 bl gl 51 G g 9
PR PV SISR R P [PR Y R T K ST
wslgsy) 53 bode oS 228 0)L3] Mgt gon Dl 4 haidle ol
hoies sledy) MSprdse b o pdm st (ol s Jibow
st

JS5 & Loy cslapn b ol Loyl s S s £ s
shaadyy sl ol 0o dig p Sl dm )5
3 b Cadls slizel &S oy gls 93,0 iS4 olysn oBas ol
258 duy 58 S0l xnes (S lens 3 5L
o8 31 a5 potia b Loyl yo ]y £y o ppie TTasly gp Yl

ATPY ol lez

(Sl B ders anm i m Bl 3l s 3lys s B (Y
ATPY W oy otz

Game theory (YA

Heurestic (T4

AYOA Glgsn Shlast o flay ohe 5l o fsy S (P

Object {FY

Object Oriented Methods (¥Y

o sggeiinl gole l gpbl oy amf Jors G5 171 ks (FV



T R e SO e

clat bS] 53 &S

sliy pyls el (212l

ol u*”'

TR

o S 3 (Selopsl s jylins o4 s o L
ol <pa b peaiyls b Sl ii] s a8, Sl 395
bl ol pin ) gl sl )5 Jaddly s fpedes Yoo
aruuﬁ,.a}' tst.ud.-l.?j)) LS',: rarlin ‘_slg.@_[ﬁ..‘. ..L.-IJ:» &S ol
i lgald G b (550 AL i Dyman 5035 Ghs
Yugsliloy i Loy 53 Tl by Ll oL 4
.J.'gl.\);.,

A3k dar ) 1508 355 0 ol 25 ol b s
0355 Sinjs g b gali 3 St )Ly (S
bl pealia 5l slal JS2 4 b Salba ol 53 )l
e S ok sl B8 K Gl S 256
35t ST s Gralan 53 GycalS T 3y 5 G 4
e Do iy ol g adb e thade ey oS aga sl
e 03 (S 55 5 pb L3 sll y Ko

Dbl S e bl GBS s S 5l L L 2l
S5 | ole o (e a el & L a5 poeAd pa
Sl il Hled 3 35l oo 5 gl 51 o Olhst L
6 5 b oo 5 (St 1 ol il 9) i bLGE 2
Golon gy 5 gl Syl 5o s tod Sl 51 phes o 4
&S oyl Gl dal lsyls 34my i il i W [
13l Golo w5 cul 3590 )

Visual Programming (4
GUI: Graphic User Interface (&¥
Multimedia Environment (&0
Micro-World (b#
Arbib, Michael A., “Computers and the (Y
CyberneticSociety”, Academic Press Inc., 1984.
A ] pil B el 11 S sl (OA
ATPY LYl s

VIVY o 4 5 3l }J::“fufu'}; \b



Latcsns Aza gl aidlolu (slgad s

olidp e 25

'”;u" )l fam T ooyl

g eaby Ls,_.f_)lfqﬁlﬂ oS esls ik Jou b °U.TL|:)U=| wlgay,
Pl o duley XS5 353000 fart St D3l b

23 38l ean uas Bl SuFlil Slelial s il
o ER logei pb 4 & ousgmy - il Jbos 5 Ay
sl jole S ER Jhys apign solital Cond Syyes
s ok b Ll Ak 5 bl ol e LIS 3l
Sl 5300l 53 3 039 Spme op E-R Jia pba 2
3,50 b e3lizal 350 plajls

SleRb gubige 3 L35 (s

Lyt e 455 )a il anes ly ikl Glits) el
s 5 sSles Bilasl Jhdod 5 45 sledy S oliee
Sles e slpdy oliea Ser dple s oS G b
dAD e 0.15»@.\1.\ il Lty ool g3 - Ssd 0 (AL
ol s 3 sn e SesS Slptepens 4 Lndleb a8 o
b sl Cewnay sl & XS g0 by als] juml (5Lt s
Y JS2) S8 s gty 50 & i
a5l ks sy lmosls 5L ol 51 bkp 5 pdige
oalite| Lo &bl sl €5 Sl cslaylage y <y HlsLa
xS,
sk obli b oledb! (256 bl 5 4 e B (20 S
g3 bl SleMbl 2y by AoleMbl wdiga a8 i
oS b LT Ll 5 o ol ey e A 2SS S 0
il cal .A:qug A of bl gy 3 ead sdus hand e
oy plaaiia 5 ddbige 28y Jlo 53 s e s5bay 0ol
b iy cpl o sl cul ol gnl Jeba - ooiiSign Jbiel Gy b
ool 525 b LT cslgeSialy dgisagm e 50 Jae g 3 salic
Dyl go woarge |y Dbyl wloesls S 5laad s paalyp
(F JSc2) e cpmige ¥ el oS5 AVl g
o alie iy 99 ol by (b Aoy o i 3380 5l
S WK gt 330 53 Sy el 45 Sl gl L iz
gl gl 83
3 R 33 o3l 3l 5y ik o8 ledb] g
6) Entity 7) Entity-Relation
9) Real-time

5) Information Oriented

8) Information Engineering

sbty g yaaly Sy dawg asly b s gaaby A3l 5les o
A5 e 235 50 sl SuSLy ol 2y caley 9k s g e
glomly 543 fegta s jodmey g gtaly slaay ) aSlizan
5l edd U,..L..a-lf..“....._..«dgslqg] Slp e gaalip cpdia S 4
Sl gy U S L1 Gty VAYe o L
ol g B el gyt Loty ) 3 pmin o5 S,
b LT 51 oS o 5 01 bl il shil L Ly ol S
sShes bty Je pliea e sl G2ay o IS
5-'L-'~='L-' gty Lo fpmsle y oS b s oele s ciasa
Ll 5 ot Sy o St by 45 St g S
a8 Gl 0o 03, 58 WS 5 bl B 55 (S leisli L
S, b G 0y (St St )30 53 L) 5 iosls
5 Uty ol 5l Glassams Jolo IS sk @Blonlo ey
Syt e Al Jo anlola bl yo oS Canl Slosp
(il 4 5 olags abl gl 53,8 cand G b 5 Lty b
Uyl I3 5 amg 53 Dot ol 5 535w 3lostd &
il eSS
iy by i35 53 ety (Silo Cuel SSilLa
o Jalyy a5 baylages i eslin] b ol oy enl oo ..u)fuda
sy 2 Sl TIW R - L olas |y Lgsils o o Lsssls
JalS Bealon sl 23,8 1y S g5 28 g0 IS om0 2 850
Glpdy  3adpe Sy aly Sy il slgand S 2]l
ool L 56l S ol s gmgty 38 aw ol aiilasle
3 (i) ) do3la) (5309 (g s Sy o (slifend
sl e {oledbl) g L
e 3 (gt o Syt Ji5 Syld Culey clgma s
NN PR (TS OSSR EAPURERP
Sl Sblas &Sy 028 sslinal Tlaash ol by ls g
Y- I LA gl Llsyl 5 leash
P sl sleesls Tishosls (slgay 5
S0 JB sz 8 S (e Dl 3 039 10y
Laosls (uilpn ahdes (sliylagns Gk ol eals jEa b Lty eal 5o
Camddy (slglny 3 022 03ls L& Tlaasls Seas b ol
itk St i Bty ke Sl gz gty U]
1) Procedure Oriented 2) Data Flow Diagram 3) Data
Oriented  4) Data Dictionary




i 4 by e ilsa

\,/f
& cslgplyys oy sl AR
G.IALQ J—’J‘:
oyl i &y by a5
\/\ ..:L:_,Li...u \/T Ll))-_fu
";,L:.J'LL,
L na . . 8 s
L= Leals, by, Cls
ol
Y J’A’H
I Y
L".-:lhbx C«.u');-)} J-"-‘
e Calyiys )liel S e
WJFATY
1A ur .
=S N Pl ek slples (phi5as)
(5 ramea

Waosls ol o lages =V JS2

(PYCTNORD- PINP G TYPPRP PRI

sy )8 kel 5o OL—‘:J;.)'J'H['J; wls e slgdyy B Hlo )
glas o 03zl 5y3pp by gl s o Slos slgty) )
P B2y [y 3 ) o Al Ry e cul i e & lgdy) ol
sbosly ulul et Banis o2y 5 oeile (ra) 058
23 ol & YU B I Lgssy ol S wsl a0 silosls
Slacaai 8803 oyl Geb S oalina] Lpatess bohie
lgnnd & s g 3 0038 gy 18] )3 s gl
435 pais o S 4y oot Bl 5 398 a s sia
Dypra glher 525 by Vet VL ol Jas pl 302
lgmand |yt 5la gal pha ylages Sy b el sldes ) ol
b olagmi phS a ishs s 5 M3 o0 Gl | s hoo
PN .n‘,fu.. £ prals (slgins g [ ol C’L-—‘_)a (aasls
4 g o3y 4y B &S canl g polie shs bashs gl s sy

10) Continuous Refinement

Wil slpanls 4 anuge Slalial , g esy 35 5Ll
3 SENBl lSil plad oy ol e a8t oLyl
el &S 5o b 5l Laesls w e owd CachiB aesls &lyy s
445 Ay ool 3 oMb gl s G 5 03505 pali )

.J.);u..c
By sl b o Ll SN sl

3 b gt sl sy D5 | bzl (sl
byne ! slpatinn 3 U0 Koy (slguonm b
= ol T 3 e Slaesls a5 03 oo peals (slpatinn
wplay g3 g poob ol 3 25000 1) 4 (Sosly 3 eV
Al Sty s wliy K5yay lptm )3 o s s
3 g )l 34 s ) R

Bl le Gy sldy) cde slfed 53 sl gl g |
3380 ] s ol 5 Lo

VWYY 088 5 als J:'.J!':"KU:‘JlJ? \i g



wiloblu Joboo 5 & 20 slgds)

St s Jebons 3 4570 o pa 53 ol ke L3y 51
o S5 5 Silainda st 4 4yl 3oy g5 e 35
(C«wl LY ST a] L!J‘!Jl; JJJL;’) ‘dLMJl:.;-L—! EJT,.P) .p\.-:di.nu.c
slgtey (bnla woanlbin Jdod g 45 S 358 o0 8
e b 35 s Jloon 4S8l @ V651 255 Gebo s 32,504
L;lL:La ,Jl:n_):- LSL‘Jb)*; J] U;EJ.S_,W 41:-14 U-’-] LI T
3 39l o0 <3 5 Ja Syhi Slasia y el S daests
Dyl g gJLaJJ.A LG.J Ls_)].).gi- 'J:u, Lasals d[ij’.‘

;JL:: b )ﬁ:‘ P:uua_bul lehn.\l.s u.:.\;‘l.hui: Lflh;‘ bl'J_Ja_-J].\JaJ
l! .Ll::_)l')b L..ﬂf_JLt:_)] G'J..C-Jw J.al.-:t Lassls l..g\:.l}l 'M:’L‘a“
wlreals J._'.KASU.'-M R J..:;LU.A Laeala ui.l:—-d dl:'.)" gl
(ol o o3 sleesls ax 5 Laesly B L e 2 )il 5,5
,@;MJILG;TJSQM,.M@)J&,&M]J;
nJl:..a u'_,.&du .3‘,.:1’.& al:.n L‘;] LSLG:SJ.L’JJ*‘t‘ .\'Ja:l'J l_',IJJ"
3255 A 5 s 503555 S ol (5 te Sy 4 Loy o 0y
& .L_yjo CJLG)LHJ u.aL:u -rl.! 41-.:-_,' ‘;Ll‘-ﬁual r)“' A:.UJAL:
.JH:JLL:«I u?ls%' r)‘jlj.lw.,_)L;.Gl 4L§.'.'>].>)i

az] Sl Gy poa 35 minispec plia 4 Sglp Slaasia jlsye
.G) LADQI) (}L;-ﬂ L..’l'.'.f.'.)l’_’“. _)) .-\i»!,i 5.:..1;'- J:l_ ;.’})"JJ JS!J
il g0 S slamino Jol minispec das g olds Jas
2yd g 03l laostiw 4 Waosls o Sy o3f y3 oS

3 Sked oy Lt Jdoi 5 4520 3,90 55 Sapme Ay 92
Ao Byl 3 05

Soles o)

33 S Al s rps Slblisl s Sas 525 Sy ol 2
b s Jibo 5 4525 Bl e slpials Cis % Cy
Jebos s w35 Lty cal S alF odlind e S0y L
I g B30 (Sl e i Syl Sy Dy pos |y il L
NPy

syl abml 2,8 @le slaay s Jol ol Al s
S olelas] sy S 220, osbiw Do Lassly  Su s
3y gn 03l plis , 855 s slpda bl elndl Lglsa
sbaul 53 laeals gl byl s po cpf 53 oy Ay
and 5 3,5 n )3 w3l 350 35mpe s ] (gikRe Ja
3l il ks Begama S US4 el 5l Soib Jaa
g ge 0313 Julas Laesls ob e slaylsys

sl diyy h slpiasls 4 o A il Joa Yol
3 e [ gy ool plrslogmd (Sued Jha g 0asel

3 e Gl slaayy ahbie Jou pgw Bope j3 pse i a

TV GeeslS )8 AYYY Ly 40 50l
FEAC L 2

[z sl o

Weals gh,= | lage 5l eslinal b

Y o (sl L

top-level

u.:;'I-J.) JL_-:--L-l )I}_’u' j! a.'nl.i:.....| l.:

-

b s

~o s ksl 15 gas 5f eolized L
wods Juiags | 77 '

B

e (Sesd b

—

b (JeaS0) ilunaly

bl o ¥ Js2

L bs oS, Jsles LT 51 oS 0 & 0 0 bl Sbdas Ll
] aaliy Mialy S

P JRYTCRPIPUN. - SOy PUPIIY-- TN TR E RN pE LY
wly &S alb o @laabe Jolot 5 4520 yogain wlpdy Jil
poyaie sty p93 00 Siayr g4 g JokoS 5 45
T 5 dd Sl (b sl o pa Silzabe 2Lk
sy 66y slgay olye <o pam 1S il 5 3p3pe slizal
s Bpdion 03, 80 o lb Bope y Jeloi g 4525 Uy
ikl ) ot 4 Wt el A2

11) Module



(S 51)

p:-'\-_—-'(.f\"'.c!‘“

wlayls g o leoals Jos

(aesls sy )ls gu

nasls U'._..Ja e
g ol las, ) ol
" by esL
! }
: 1
s suaby SEbl SiL S50 o Lb

u.TLC)lL:] nlfJg.A ‘YJS.:

ozl b ay ol 53 lain salizad S0 L sl oLt
4 JalS yobay hoolet oY1 2o g £5 51 Jloji cslansls oy,
i $00805) Jlo ee 53 5 0,5 Ja 215y ol 2lS
el g3 sl abate Jou gy Ao )3 i ke e
o oalil nypn Waosly (o5 2Lk 53 305 bliea iy,
Jlagei s u&,nl;u.l:m L;l;nl.u' Crzmeh ey oul )3 "’J:fu‘
Feeolin (57 50alS p oL (sl Vyeoo| 45 393 g 3liz] mosls 5l
38 aad S plphditen J2e) el 3 Ko olea kg
gy Mg Jote bt o o Lol b ohan Loy slasy

] by foeealS sl cal 5 38, 50 SL elica]

wileslo b

e Dloigr pame ) e Slaaiti adsl ko y 4 55
wlessls shal g laay, o o -l Ui_,if aaliy o))l
Joob 4 s 5o shal ol ooy S0 e 33 35 250
2y 0 ok Ao el S alSe b ) e
ol sl gy 51 U S b bl s iyl dan

A2l pr anlin sl 5 5 iley Caper 1 Vgl (55

obp ezl ayps dvde ki Joa slayl 5s o 6 sl s
.\;r\l’ul_)ls.!);— gl JJ'_,TL;‘ Asu.'«.d Lgl.hd:_v 3 3;';4
C—’L“' L blyl s taesls 5L lylsgal 1 slac gama &) posy
..u)fu.- oke e Sl 5] il

w5 Go gk e sl e 5 (S5 Sl e
Slays ol ys el 358 o slon e 5 Bl e e Ll
s 3pmat Jda cpin e s 033 )80 s

P 52l 5 e 5 (s Sl ) 025 oty Bl
754 8 e Sy e oy M a3 by (S 58 S p sl
Pl Wt o | b e 3 Shae 5 Lpiinsls s 24
ol S5 olyog s Bl clancs blg 5 x5,
leminispec 4 lassls S..AJ; daosls ol o (slaylagas I s
3385 il a4 s

Oswylw 5 oS e,
3 ¥ior Josty oot 5 500 Tilonb gyl 51 place 20
oy s Sl iy opd SHlas 20y b oy oplbdee Ol

Loyl s (Kaaly ool gy Wl (glafin 31 gy o £33

VY a4 5 ol SaanalS 2,18 YA



S u»bb g1y

OJ 4 Cn.-abf!.)l.) U‘:JJ Ll Ju:aLL;A RILTTY U:'-’) dal..:-.l U:'i) U-’-I
GL;.-u...'....aja.\.bc_ia_ﬁl.hubjl:.;-lu|J..‘..,]u3_”u‘|_,345|:u
335 0 it &y

Sl sest Woals L siaylp Cojpots b adlp 2y 2]
lplogns iS5 33 51 Vol 5 3,550 A 53 B35y S5 &
FIETe NI .Jlst;‘ saliz] aaly u’"iJJ’ o WPt aslosle
_);f.’ d.ll;j 4 A.JLj LS\.J_J' ]J LM.\]) ul_{f llS ‘ar:.n:m (_5'35\«:1
Llail.), Mtﬁ_)l'.'i-l.u JS&J)JL&L.JJ')_’.J r}b} ..\A)ua QL:J
L'.'JL_..L»-C uul.'nj Laasls Y wawl 4,1’)‘ ¥ J.AL; Ju”!}i L""]JL
J“.‘.UIJi u.bl,L).ﬁ Laesla L ...‘\.'l_,_,]}i L .-\JJ_)])i IO A
oy bl o aJ8 8 Sl e e 18D 3505 ey ol
4 s3> dl:_f-_,l} b3, 4 L,Lf-: 1) u] U"-'-’J';-’ ML:J.: 4 (asals
g g iabs LI 25y SEale ol dhed Hlaga JS2
A.AUJJ Jt-‘.h-l.u nSs:u.J) l.hn)'.) Jt:-l.u L.A:.Sj- J.GL:; MLJJ ﬂ.‘-f
Laosds il shal e lgSomely L0 alo o el 53 d2lge
3 adu_a_.\;o_m Lasals Uli)’." J] PSS ,_,lf_J:- J_{J:J Lgl.i.'..:r.i!a’
4.1.9-}0 C}-’-IJ"-’ ':J‘;Lf‘ ua:u:.u A.ALj JL:.‘.»LwJ.) gt 4 CJI.LLJJ]
b_ru '*‘l)"". LAB.)L} Ls)],b] (SLAJl:.wa 4 !J ML_’J Jt;Lw d'_"-"’ ‘:l
e il plsl Gl gty LB 252 0 25

gt b by S o)

4 Jlge claosbe o laosls L syl
Vol 5 3,800 s s WSy JS
23 4:.5[:.:.;[.«.; LS_}L&JI)}Q-; LS:LS:J)
.\.SUA s sl AALJ) (’."-I}L g.n._....ﬁaj

Waeals ol b &S aalyy 2l clpdle e wildas do-ja 53
ol clin 386 4 e p Lanaid n)fu..g Jas ok &
LQL‘.:.)J)J FINY JJLS &Jb _,I Sl | ) d.atj Jl:.LL.uJJ

.)J;ua Ué;"‘:""‘ PR .\L‘N-_n_l leoslin o A:j_)_)ls:l!
g dibpn yee b e g dhoye & )l Aoy o
3 L..JU'G-I] lJ;.-S L’JIJ:'. Jt:-l.-.u 3 ng_be ua}h:nﬂ( \Pll.nla'jd:\.:a)
¢r|:....-._..uu Ls]dSu.:a JI.)JA; \'r&«l 3 .\.5;;;“ 0__...&7 dutx (_;LBJ')SJ
3 dut}: L;J‘,MLJJ Ls_,l.".;Lu T )a |LAJ3|J (SJl:."»Lu LSLQ:-."J-’
4 Coi S b BBl s i n a3 b waby Bl
16) pseudo code

15) System Network Diagram

VA gl (3515 VEVY gt 5 sl

Dotz il (2Lb )

i Yyl y ol @lazle Sy cn 5300 wharl 2m oo
3 i i mbb g dobe bl Lty ol Al sl
(b 5l 5] i parma b a5 a2l g0 b S O
b Sty G GlSeSs 5 o Lb

of ol Uspame o335 a ploil gyl (o= bb 45 iy el
i sy lages ol il lages &y poty @ilinle o b
celod s e plis shal el Jilizs Llyy g el (slayy sl
aibige gy shal Kby & plaass 5l baloges jE5le 2
o ol Wasls 5 35 8 o0 S5 b el o (Pl Ll s
J..‘.g_l..uuo JE gl ga a.A:..-L 8l Cadm sL,::-' a\scb.'.-l Uil

s IS 38 (GleNb )
S b gl Luly) 5 jobie s um
r:--«:.w ‘__J u.uL.uIJg‘, oher 8 b I.o\';._ul‘).)

Dyt b

bl wlanle b bty S 5 obesS by ot
33 bassls ol > U::J)f o Bl ol sk 4 laeals
Y R R - T 193 Uy s o] r;..._...uft‘,..
o s Sk g aed s VAT e s 4 e
Kolas o culin |y g Lo slayls s & mosls b o csbaylapai
YT S SSasciin WSS cuiS s A pe 50
o Szl Gy o Sutciin lplde 250 b5 e
amse olts b @iliale ylsys Sy (hash) Glay she!
Lo (Socin aizlh 3 oa oS S 0 iy S L5
Vb Suscia 5l sl sl ol A6 a8 Sl g e
Al cirs (Sascdn apd jdin by o Xali by,
2yl Y sely cuiS

a3 oo olts | dmly S 593 polis o aba| .jA;,“s: ol
el i gl a3t 5V (S i 2

o3yl bl y gty ilznle 2l Sy 3 2l Ao
aoliy alon o cpl )3 b ol iloesly 5 JooSS Gl
T Mas] 48 33,5 0 s S 58 82 JeuSS (sladoly 4 ket

gl e pagal VL (sladaly

13) Cohesion 14) Load

12) Transaction Analysis
Units



alool n eyt bl plaiea Joe gl Sl pa sl S5 Joe
398 g0 03li] deewge slaesls gibaie Jo
r..\.ﬂ-_-.-.o_’;J_,lu:-J.a_).\ J‘L—u‘"‘ CJL_..L-..F dla-f"leb :r,: ﬂa—,ﬂ
C)-'-I oS Laesls sad eole Jae €] 50 canl sad Lg.l:._ut&lu)
o b 51 adl e dilconym ge Jaa 5l p25u 55 e
meals S g 9o ALanJ.a C)-’-IJ; .5:;(:« o3zl uL‘JLdJI u‘al.a-
SN s 5 023 8 T o Ly 5 LT g5y
..s.s_,f,v,a alow cla.u ol 5l cules s sl

Ly oSl b olle cabis pob gl w520 sl 50 Sy
6L b ausls b ol Al ol - Cnpmse e e oSt
...Lh)(:a

ell 3 55 300 laeged (bb Jols dlopn ] tpe Aoy
JL:_"-L««J (ol sast c.'a:n_JvJ ¢33 41»,0_,_1 a5) Lisos ga g_sLe:_..llai
J!}llrj Lot 8 40t Ll 41:-,- L'J?-IJ"' J..::LUA Laeals ui!:...a
3 le)]) GJ!:L-L«J LSL‘JI"J’“- l-! Lﬁ.a:—.._n.« Lf"lJL A[AM[JJ.: Afb].).\
33850 ol Sl Jodos 3 4525 43 g08 sy g I8 il
s (5 e o>bb 2l Sl dls e ol s ol A e
S UILG)U:l i 3 .s.s;u.a JoaSs sl 5 sdd 5 i
3395 ol ke ok 5 Laesls S50 oKL JSE 4 as
.)_’.:aua Afb] I8 Ver s ViU Lﬂli’: Ll;j e A

ailas b laodly yolol 2 g (el ) &)1 35,

3 el 03 S by oby )55 assmme Sy pelud 5 By
sl 31 (o ol 455 Sy o sy 5 Ligas
lfand a5 ez M 335 00 Jainia oha Susz y 30
I 1 1 pis Wl 8 4 S5 e 8,8 S

G ol b slas)b s ey alss ol (-l 1l
G 4t 3 Sl oMb (sl Sl gy 20y Yyl
Oeea |y Wesls jEale aalyy esbin 39y el 53 c0dl o0 oS
25 5 a paria ) by jbale s sl s opl 5 25
ey aaly shale a4 ol 83 5 lesliw o lassls (ypuSs
.bbeL;A

el
[1] Bauer, F.L, Software Engineering, North Hol-
land Pub. Co. 1972. .

[2] Brown, K., and Whinery, R. Data Structured
System Development Methodology, 1986.

[3] Martin, J., and C. McClure, Structured Tech-
niques, 1988.

allis

on b byl 5 besls jBale ppeSar (2 s3ye o)
Gl 5 OBl sl aLba S 3y dylai e
Srdazg bl b s L LS g S8 K

s3le ol (63108 4 39> sy aaliy K L) 3gd g0 < 8
2355 s e s

£y (slgss

sl Jeboi 5 0525 b b s (bbb on Ledy) (3 Yol
o0t 3 b1 ple ST e 2y alam 5l eiyls L)l
S JS s ik Jae S b ) Lt Jlite Ly
syl 53 39 90 (SlgSn) 4055 03505 Jar s (slassls
5 3 oS 0 5 Sledbl s 5 ealizul 5y 5 Lyl

Al gt ez b olsle 5o gl

2 41 ol ST e
G )l gt ilize Ly Tad)
S J7S 5 il Jan S
4l 5 03405 Jut£ (s SlB031
3 syl 3 250 Slgetyy
C)LC)IJ:I P.:.-.EJ‘, o3l 292w 3 ul.n_)L.,
b obesle )5 Wl 55 5 cuS5 0gs
LS ga i

l)lsas 35 o 3,5 5 la tign 205 53 oS ol ls s
s 33 3 g polis o bly) o sz dbl - Cyage e
4 bylages ol dlas 51 tas e ol | Ll ol cals
SRl il Al & 5o glagla s aeals Bila b sla)lsges
Gl Salaitmion slalsgai 5 asls 5L o slaylsges o 250y

g L3l 515 ce Slhes slaylage o
b Jyl oy gy 2] ol By B (s 50 ol 2 gt
tensge Sl 5 02038 bl plojler slpatamn (sl S 2]
Sldas 5 laosls GI,; P EVRPRE P H R 0 sl
ol GlEdla annge Slbas Jas 333 4 sloy) aneye
SRl dlo el py e m L i ks sl
varda plole (133 jEala lssai 5 ady) Lailyy jlspai y Loyl
a3l 4 Sledblsl ] sy JSS Lnase g Sl .n;u‘
oy S e Mg W e e )4l oMbl sl
ol o gl (850 5 5 Jooi 5 450 b e

\\"V‘ru,g..:, .\f.\f ;m.ﬂlgu:ubf fo



SSgl 3,8 (859 9s

b alllae

o SIS (Ssse 5 halaise b

0551 b ol 223 =k V30T Jlu 53 ()l R ol
it 338 o Lpisns Tnwsg y slmel o 5 Sl 0 4 3 S
b e bl SIS e e s A 4 Ase ool o5
Sl gmige 03 o5 @ S8 sl sl e e ]
YL 5l u.a-l):» walesle wjut)g» i 53 45 bal [\Lv_d]
slanals o8l o Lbn L g weolices laytubaly wesl 4
sy AW o) Jel ugah wsldal
Jbas‘_)gl...u.,.l.f:]dfmnjjwdkmalqtﬁ)t'albhﬁqp
s 53 48k (s gl o 5 8 Mgt Pl i
5 asby bl lpsdsie den et G S S e
Jaes T b Gl s Glpddsie 4 <) by 8k
sy 555 ohss ohiles b sleddsis sypprl 428
S (Hlady DHged ' -
Jomoly Sigsend (sly L3l 5 L sl oS 2 Lol 5 g )
5 i slamaslopa 4 shaS 4bl) laged o 5 JoS
R VL 00 a.\'.AJJH (o u'"u" .!:::u_).\ Ly Lgl.g._..JmL’
ok 3 333 ol sl Hled ol sl 2% Jl !
ol sz 45 (sldann go rt Sz e 9 3g rliq d 45_,;1; ol dats sl
sy ol bl iail sl dle il S0 8
pialiey ol e S o Lgl B SSas ol bl
SNty s S sl LT U2 ol s e Sl S8
apktobanyyy

Al e e . \214;_:1« - |
__U F-I—J:.uw_, - "'J"" ..4.-._-4_-: 3

s ErgBB0 3 (558592

P N A e N Sdpize s Sol b
NNCE YRR I P oS casls Ji5 55 Ny 250 L3
5 ologbe 1) plpte sk So Sl & a2t pbile J
(o >l 3 an5 sl S a8 dyel 0k 0 38 ol
i el b2l 3pms bS5 18 30 i § 8
23138 1ol 4 5 b wshisdpia 51 oslital b & s 2 s
s A B s S Sihgn ] (R e 3554
PRYIE S oBT e )8 5 ol 5ali bbb Sl s 4 e
[ olp s ol sy LS 0o d8sSs s obs 4

1) Integrated

B igealS G5 NEYY 5zl 5 sl

G (55539550

oS 1] oyt 13y J5le ik iles Sa sl (B2
& ]J «U:'.U” dA-Ls,'_,l_i ul.'.....gu.hj u.‘) bl u_,_,T 43..».)]::_’ u_,lw]
Uy S ol ghlay Byma o151 3ihe 5 ol 3 o] sl

ke AW PR ol a

((‘jnh-" GL:M))J‘IJ-CM. .ﬂb‘fﬁldu-'. Lf.luJ'—U sz}ljx.d (5!’
3 as glaa edle lasuas oy 0 Lol ool 0] 10y Solim 3
Ol 5 lo 55 AL cpruncdd b ¢ ge sledy, oty S
ol adllla by oF 5 £ n ae goke Gl b 3dsae 25
xb ,v,..at- 3ylpe 53 Cabi U:-i'la_ 6‘1’}‘" AS.AJI.SUA u...a,.a;u
oS cans LT

:I.:J)J]J;}B

3 L‘..-:” I.Lij lJJ-d?I AL ganina Jt (:A-dl I:)JL:—C' G}JJJJ:M))
slp wmsls ol 4 el dae s ol g3 & Sl
o W15 ok 5 398 0 5,08 Sl S 5 oS
(XS o

e it s al jo o A 5l Lt Ao G 552
riad il g 4als) o ()14 5 g 3Ll b st kel
alpde Sy s~k o slac! L «LS‘“.» 31 ek
5 el S gl Jald 58 b R ol6,145 5
o G ol oo f5 4 et 231 e 3l LS s oA
Conan] ‘_g;..LlLs’ J:'..t.ol.> s..qlx'i BJ.AT Cawd & AUERBACHJI
ll.‘.ﬂl.k) ‘L&':’.U IJ_,.A] lr_..hl.u _)l L-Andl (5]4“}"’“ LSJ}‘JJ:J))
& UJ’LAJL'.:'-L.: N Ja.ull) U‘-"."-“'. L) L‘S:&S: ll.l)_)l.\;l:..u; IJ-C!);
koS bl pobine 4 plijl 46 gaza L ohad s oy e
S o s W51 €m0l 03 rdire 5 DU

IR, S FCOPL. A JEX SCE R bl
V) (;J]J-l LAl 'L‘JSTJ)J'P.'[’J: U.-.J;.y,t.:.-.- J) AJL-IJ l'Jf.‘



Com bopanda gl jo S cl plbs e SL oy alonle
((.J\J'J..al_-- °J":‘u“:‘u:‘.:ﬂt‘L"JS£-’Ju’L“‘:]UMUJ“’JUL‘“

Soelae ey,

bt o o5 58800 JLis 353 slp b (eols 0308 (5505000 0
e boie oalai L0 4l 5 adle Lyl w0l g3y Ko
itid s ool & WSy ol iyl Site sl )
3yd gn oot 5589950 p gy s 5] e as B 0
re B b e oL Glpidire s el
5 ey L&-T Soalis g g slzsl o
233 b s ik B S0) 5 028 0 plyie plaais
o = bb (slg 3l 5 0 4048 R S ks jur
MalS b s ol Sos eyl Bl 5s cattin 5T pptils
Sy b phl s o B oS 2y S 5 il e ki
Gl pililia (55520 51 5 ol s Sy s 5 05y
Bap S5 s bt usniaby, ol jare & Jou 50 5
& dmg Dpd s By sldae ol dal s,
Slpdles 5 Jobe pains Gy w3 5 S
S ol 5 g S plye 4l (50,8 s ang
Grhitns ol Al paralS By, o4 b, pl
Aoy 3 ol o (S (b5l ]y s Sy i Sl b
sk obar € ol o] BBl T ) 5 G
sl Tandlln By s o S SLEE | o3 bl
'L.a..,l_,s.._aiﬁils.,u.sdr,,;s(;ut.:l) byl byl
:-‘ufwa:b: yp el Jew AT Ll e 5L
5] i ysb 4 (Glsan e B Ja 4 Sy
‘L*S:brz.,,mjﬂ,.f.u:lgécﬂ.‘lw.\iqrn
sloslibal s byl ite So> Sl 4 S0
e e Sy pas B por 4 JulS 093 S 3 )y B30

(I

bl pobw ol & e o

phe Al 4 el Sl ol a5l
e b gl ool 5 mdans g 5352 e lojl
3 Sl 5L ey @l ST s Lol
ol ] Pl yliany s ] a2l gl 5T (K35
flrs esls Sl pod & 03ty 1Sp0 oS slo &
of S 30p Sigmals S ay Jhiles e cslaylyl
ol 5 28k 00 LUl o ol s N
45 b ol 5 0ad Lol o Ki8s b oa plijle o

2) SurveylPhase 3) Study Phase 4} Definition Phase

5) Case Tool

i

SSpa Joole plaabl ols)lS Comas 1 (5 abpdin 1 ealizal L
e & i s 25 e s} sy
2l gzl o]y eps 5l eas Jiza ols o gl
Gt & el S 2V 5 2 e el s sl
23 2jlal & 5T fp LI (_g,_,i:: st JLos (4 ol
138 5l s ool Ly o sl 5 LD 55 o552
s Lais S )8 (s ann 3 2B (g lpazen Bh oo
el 6 3150 s Sy 3 Lo 4l oS Hedles 3 2b aub
JJI-K‘_,-' abi.b s sl S s oS GJJT@ab
sboe 4 &bBT ] slasa slassl 5 sias aals) b olases ;56

«.%)lsl,

ol akie L3a

olazelss)s 3) 40 s o g2 el sl adeanr (2 ol 18
MOI}LLJJJMQ’J;JIKL;AJL:JJbeQ#M
od St (Siladie 3 a4 sl |y s pls slgaly b o
3t a3 )8 ol b Tl ssSa Llostls 535 ol sl
e b3 g3 (Pl & (b L L Ll S obsS culs, oS
wslghsol, S oS gl als (Jy Ehesls ol b cuns o
bl Jo 0568 slgnpo 4 b S jha SISt S oS
sl 250 Slalpa iSllasl et (slpinnn ()0 slasy 30
< 5h ol Ll den 58 ke 0 2oy e JS2a
ules a5 ead Skl o 4030 5 5Lej & i |y (500
3o A SRl il dag fuml b sy, ol
4 St €3 b S Sl ol sl s lyoe 31 cslabn o 1
o 0as k)5 5T sl gl 5 g slacals
Aoyt A ol Lali o ol el an Iy xS
ﬁ*&@é%lhbﬁéw&bdﬂﬁéﬁ
el 38 do Sl o b 5l bliie |y sl gl S
- LsL‘:.'._JlaiaS,_-xloﬁ.bu;gi .als L;u:]rl!g_l)ﬂ-\.a_lj.\
P e 423y 5 L) 93 35 g 058 o0 53 (55 dpae 03
byl dole s S slacsa y ol Ks cple 4 aps Jrs=o
9t ot 3 s Ll Gy ey o y 45 G
b iy S bty pBia beilas
A0 PTCSPRTR SYC PR T3 4 Shbaie 5SSk
2120 1ae) Sk 2 5 sl b Dl b s ki
s (GlediZon y (552 5,800 i b 51 5 ‘S s
ol syl 4 el 0dd a0 bl 5 Culys Wl La, L
i S0l e 393 00 b Bus ubis sy sl s
28 Gl wle sl 4 Sl ol sz, il b
Gl 002 u:-LL

WYY p s slape gl 1S Y



4o erL-'-sz rij‘

)l.uil..u@r
s Cudgma
oS
l.ADJ]’ bliﬁ 1
b ol S b Jekitas
Lbo.sl: ;,_é-.') LJ"“

e slaas S L b

b

S ) San sl 45);\:'- dizuils pud =

SN s Lrils gai —

ol 8223 0303 (5,80 a3 gl & —

RV PRV M [P - L‘,:‘T_',l -
(_;_)hrs (_;‘)L.J-\.n
ANl ylyy 5 s sl 2L sl Loges L5y
oy b LS, o 03l ] (shosla (53 505 r’)lcjl,i_.,\&lle
b ol S g ol g 4l ) g Sl
ay Sh s ge ) g
L sl gy lanticnc Bl 31 L5 Uaylsgns ol acgs sl Y yons
Halaiie g3 3 45N SO ‘.a‘}h: Jiile 3y da] g r_ﬂ Cudle
lslsia el 5 oS jlagai g5 93 yls 4ll oa L
5l d5)le s fal;

Plasals gl Hlage —

(ERD)dbny oy y g ylapmi —
sle ol )5 &S Lo hmun jopla ik slayhge 4
o LS S s dtag )3 Fml &S 53] IS

6) Data Flow Diagram
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7} Prototyping 8} Data Dictionary
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velopment of pen based user inter-
faces. A Persian version would allow
users who are not proficient in Per-
sian typing to become active com-
puter users. In conclusion Dr. Beigi
stressed that much research still re-
mains to be done in the area of Per-
sian OCR. however he was hopeful,
since researchers have had success
in dealing with more complicated
scripts such as Chinese.

Following Dr. Beigi, his colleague
Dr. Analoui, also from IBM Wat-
son Research Center presented his
paper on Speech Recognition based
on the Hidden Markov Model. Dr.
Analoui began with some of the ap-
plications of voice recognition, fol-
lowed by some of the working con-
straints. Two speech recognition
system were described; word based
and phoneme based. The former is
best for recognition of a small set of
words and is usually accurate for the
voices that it has been trained with.
The latter approach breaks down
voice into a sequence of phonemes.

Using test data, probabilities are as-
signed to each phoneme within a se-
quence based on the Hidden Markov
Model. Dr. Analoui concluded that
though much of the theory can be
applied to recognizing Persian voice,
the phoneme set for Persian is dif-
ferent than English. In addition,
part of the recognition process re-
quires modeling the language gram-
mar which is again different.

The final presentation in the area
of Informatics was by Dr. Mehran
Moshfeghi who gave a review of
Medical Imaging technology. Dur-
ing the talk, the significant influence
of computer technology in the area
of Medical Imaging was discussed.
Dr. Moshfeghi covered advances
in X-Ray computerized tomogra-
phy, Magentic Resonance Imaging
(MRI), and ultrasound.  These
technologies provided non intrusive
methods for evaluating a patient’s
condition. Medical images no longer
need to be stored on film, rather can
be digitized, subject to image en-

hancement, and finally distributed
on computer networks. Data from
several images can be combined to
render three-dimensional represen-
tation of organs on graphical work-
stations. Dr. Moshfeghi indicated
there was significant research in the
area of image interpretation such as
automatic detection of tumors.

In summary the conference provided
an opportunity for professionals and
researchers to present their work,
and exchange ideas and views. An
informal dinner gathering after the
first day provided a relaxed forum
for further discussion of issues raised
during the presentations. In the
concluding phase of conference, the
floor was opened to an open de-
bate on what needs to be done and
directions to be taken in the fu-
ture. The only unfortunate part
of the conference was that none of
the three speakers from Iran were
granted visa to attend and give their
presentations.

“Lost the microcomputer again?"
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Conference on Technological
Advancement for Developing Countries

The conference on technological ad-
vancement for developing countries
was held July 24-26 at Columbia
University of New York. The con-
ference had five areas of focus; in-
frastructure, computer science and
telecommunication, general papers
on technology in developing coun-
tries, energy and minerals, and en-
vironmental science.

Dr.Bahramm Bahramian of Beta
Management Systems gave the
keynote speech with focus on Tech-
nology transfer. One of the points
of his talk was the large amount
of resources required to implement
advanced technology in a develop-
ing country. He noted the need for
education infrastructure, financing,
personnel, and Research and De-
velopment. In addition, the pro-
cess of industrialization had become
much harder and expensive during
the past 50 years, while at the same
time the value of national resources
which fund it had only grown mod-
erately. He next moved on to the
issue of stability, pointing out that
investors are not willing to put their
assets in long term projects, such as
heavy industry, if they are not sure
of events in the near future. Finally
Dr. Bahramian brought up the is-
sue of what technology needs to be
applied, older technology, or the lat-
est?

Though there were several sections,
each with very interesting talks such
as transportation modeling, build-
ing for earth quake resistance, and
petroleum engineering to point a
few, the rest of this report focuses
on -the information technology pa-
pers.

The paper by Babak Farzami of Ad-
vanced Networks & Services pro-

Anoosh Hosseini

vided an overview of Wide-Area
Networking. Topics covered were
terrestrial infrastructure which is
commonly used by telephone com-
panies for voice and data trans-
fer, wireless communications (mi-
crowave and cellular phones), LAN
and various wide area networking
technologies. His paper then went
on to a case study of the Internet,
and finally some thoughts on issues
facing developing countries. During
his presentaion Mr.Farzami took a
much more global approach and dis-
cussed the general trend and effects
of technology on society.

The next presentation was by
Dr. Parsa of InterDigital Com-
munications Corp. who discussed
modern telecommunication systems
with the focus on wireless communi-
cation. The talk began with eurrent
trends in industrialized countries
and compared and contrasted the
situation to that of developing coun-
tries. He noted that the number
of communication lines and invest-
ment in communication infrastruc-
ture was proportional to the Coun-
try’'s GNP (Gross National Prod-
uct). Due to the high cost of
building these communication sys-
tetns, governments are allowing dif-
ferent levels of privatization, bal-
anced with regulations on opera-
tion. An overview of the current
state of telecommunications and ap-
proaches taken by the Iranian PT'T
was then given. Next Dr. Parsa
pointed out the resirictions on mo-
bility that current systems pose,
and foresaw a general trend towards
high bandwidth wireless communi-
cation capable of providing a highly
interactive interface to the user. In
the concluding remarks, the envi-

ronment required to create a dy-
namic telecommunication industry
was put forth. Areas pointed out
were further privatization, creation
of standard setting organizations,
and funding of research and devel-
opment and long term solutions.

Anooshiravan Hosseini of Silicon
Graphics Inc. presented his pa-
per on Development of a Persian
Graphical User Interface. Both
language and computer know how
presently slow down the progress
of developing countries, however re-
cent advances in software technol-
ogy provide more friendly and in-
tuitive computer interfaces. In ad-
dition new standards in developing
Internationalized software has made
the task of localizing operating sys-
tems and applications more straight
forward. In the case study, the
methodology and issues addressed
while localizing the Microsoft Win-
dows environments were discussed.
A demonstration of the implemen-
tation was also given during the pre-
sentation.

The next speaker was Dr. Beigi
of IBM Watson Research Center
who gave and overview of hand
writing recognition, covering both
on line and off-line recognition sys-
tems. He pointed out some of the
issues in recognizing Persian text,
such as the cursive nature of the
script, and the classification of char-
acters based on dots above and be-
low the text. It was noted that Op-
tical Character Recognition (OCR)
was critical for the transfer of vast
amounts of typed information onto
databases. OCR has also been de-
ployed by many postal systems for
sorting mail. On-line hand writing
recognition has been vital to the de-
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Software Pirate Convicted

A person who was charged with il-
legal copying of software was con-
victed and fined. Sina Software
Company claims that the pirate
had cracked the code of the com-
pany’s major software product and
was selling copies below the market
price. This is the first legal case in
which a court has convicted some-
one on charges of software piracy in
Iran.

Expert Traffic Control

Timing of traffic lights will be
controlled and adjusted by traf-
fic volume in major intersections
in Tehran. According to Traffic
Control Company, Tehran, the first
phase of this project is to be imple-
mented in the intersection of Cham-
ran Expressway and Vali-Asr Av-

enue. The system will receive traffic
information through magnetic sen-
sors installed on the pavement, and
a local computer will compute the
traffic volume and will adjust the
timing for traffic light.

New DTP Software

Saberin Publishing Company has
announced version 5 of its “Naghsh”
Persian DTP product. The software
has 600 dpi print capability, mouse
support, automatic index and ta-
ble of contents compilation, among
other capabilities. An Arabic ver-
sion is under development. Saberin
can be reached by phone (+9821)
854196,

New Piping Software

Alpha Afzar Company has an-
nounced its “Alpha Duct” and “Al-
pha Pipe” software products. Us-

ing Auto Lisp command language of
Auto Cad, these products can au-
tomate design and drawing of pip-
ing facilities. Alpha Afzar claims
that using these products, a design
engineer can design and prepare
drawings at the same time. Con-
tact Alpha Afzar by phone (-+9821)
8821109.

Second Computer Conference

Second Conference of Computer Ed-
ucation, Research and Application
will be held in Tehran, Feb. 8-10,
1994. The conference is sponsored
by University of Technology and In-
dustry of Iran, and Ministry of Cul-
ture and Higher Education. Dead
line for paper abstracts submission
is Sep. 29, 1993. Contact confer-
ence secretary by phone: (+9821)
771046.
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