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Typical data output routine in security software:

b = answer_address
a = answer_length
if (a==0) goto 8
transmit(*b)
b=b+1

a=a-1

goto 3

o~ O WM =

e gl p gl JLie (¥) JS
| :(Temperature Attacks) w

&2

“»w‘—'baﬂw‘)%u—ay—‘
RS INIOREAERS: a—,"’i‘ ezl
L1 ey 330500 e mlall ol el
.(Memory Cells) 31201 3,121 LMa ol
Aoy e 35S B ygms pgamgll 10s daliang
bl Gl 1133,81 21 il 2 e Ll
Ellys iy glal ady .y asill 3uisg e
5,S1001 (e bl gl il & ISl s
i @ lell gLl g 0 355 15] A Slsduall
Bl S gul 2.5, S Juogiy Slgand!

bl
Hmgl| Sleingl! @
a_:__t_‘iLs_”L;\l PUNCSY I | A 2 :

O—u L2i3a (Semi-Invasive Attacks)
By Ayl ity 3yl cilesgl!
skt 2 aelidy @es Luas ol oyl
IS u—'ué‘ﬁ Lgalizsly cilazmgll ol Jis
e t1als S i LYt s Yl

ol ).g.&' OR9 .;‘)‘2{"3 ‘C’.é}”_g ¢):.ud| NN

o Lo culazmglt!
.‘.‘_W“M‘ 89—2 A aa¥ py—>o ®

dawlgl 2 4 glsg :( UltraViolet Attacks)
gﬂe)}—"da—ﬁ\uéil—.w A el el
GHlyestl aleall e (UV light) eutsall

(Security Fuse) 3Lgt O_ZT O Jghcall
U‘“‘)“Qt‘aﬁ‘g—‘ﬂ""""“" oALcytgA}_nLd tldae
Olgad! AJLAAUL Jogeal {&LA.AAJ‘ Alan ‘a.u_‘

J—d=3s (Single Power Analysis ~SPA)
.(Differential Power Analysis-DPA 2_Mza¥! &3 (|
:(Active Attacks) Ja....[iu.” pg—mgll W
=il 2 Jaladl @ gl Qe ) il p ey
e 35l 35081 Ll o 451 9] Lt
Juloy Adals o2 3lomy Slgandl oy 5l
55 a5 S Lgadl (s sl il
Lea (nesh 2 JiaB Slgall e dnnly
:(Glitching Attacks) a ot 1 Goliall a gmgt ! -
A0 L aY 2 1 0s A yos el o33 gag
Sleadl Jand (g 53ma Lgzma o Shgandl L
Lke¥l sl g 2 an Yy o U e gy
s Lglouly Lalgdly dulia 2l
05-Ss Latie « (Clock Glitching) c.asil
lgamll Al | 21 e Lileally P_Lguhﬁ_,w
Lgui ALl id.__\daoJLJJL_m)lc_M
e alty gl w &3 ial Ailae Gugusd
Leslen 2, L3Sy lsh ¢ya 3Bl
Gamull dlasd 2 354300 u,m\;&wdu,j
) Eiaall ) S35 A el 355 Y T
Al sl e Lall Ll 5o ms
Saaid Jgumgll wieg (Y) JS leantl 2y
¥ U all 5 (e 351 ) (T) ilaal
L] Jun 0 oo Ll gy (1 s gl
et 3l gt A len J_Ia_q:v Gy (A gl
A(¥)&ihae 2diy Yy 3ad 4 land 2818 ay
Legd gyt (@) ysilly ol ! oS
A ?5” 2 ual_xwdtjt

334>l pan 2 5,LaYl ol 3

)«l_de.u_b_m (Power Glitching)
Cro e el 5B ey o ie Wsp 3L a] S
Ulge @b ls ad pintl 2ol oy 13,8120)

e Jae Jhass Eileta )
9l adle Bl Olonys plaiiul pg gt -

DVEVO 331 ay (V)0 ) adalt

el U Gl Gy plo e ¢lsuw (5350min
(an g ol Sleadl sls oye al R
oolidl Sle alazinl laa sl 5,0 @iy
ol i Jaat ¢(Oscilloscope) 3,La¥ 353
it g5 M ) @ G cslazegl!
«(Timing Attacks) ;53§11 Julills a goms
doleil e g cilen JS I cbgll o L2353
AL Ll ¢y 35S 0SS png cBiins
el dgadole £ A8 pee o Lol pdatin
L5, 5T o) LAl 0 yee 05 Cpag
liesls on S Sl 3 A &,
sl g Am je il

: (Brute Force Attacks) C_wls pgma —
RN ENCSCPIRNE ESIE
Lersex cila j5ll 481 ey Slgaell e uaS
OSLalgaad)lsanll o zlaiiuly Lol
Slasl Ll o4ids «(Fault) cLias¥
c39a¥l Bgaiall

1335 :(Power Analysis) 28Ul |
LIS 2 o2y spgall ¢loST 653l
3ok elued)lsx s5al o ads m sl
2 Leal sl e (AES) 32035155 Laiag
Julis g mgll 1208 @iy 03 0o Sl nllas
JSI 5L gad! Sy Aoy Ll A3l I g
eailly Adad e gl Aulio Adiel Alee
f)—fﬁ ¥y LAY 5 e tLguldy
Zaal (63 aaly (bit) o oLy JI5 45
il aladyles 2 Fluall ddgus 2
. (key scheduling in cryptographic algorithms)
Lgliboig sl bl e 2818 &S prand e
s a3l yl goin 2 EALN 43 eag
oo 31 Sl o A3lse e Ll
e oles Iling .y aiall luie alis|
imd) A BN Lo Len caggll 13a



SliLoni Jo ... juoiitill djanl

2VE¥O 331 any (V) +)adall

Gl ol oia @ Wiy A a5, SIal
2 Lgasen A0R1S oy 11LISS aLud] day ]
2 A B ! il 3 3 5 Y s
Slgal Aaal g canmy 45075 il £
e Lgmalium g dlat 3 235 35t cslaglall g
PP P - IEN WPV

:(Tamper Resistance) coalt aoglae -
Ggacall 5230 Sl Slge alasiuly wliy
O bl s 3laandl Al Jga ity sllaidl win 2
| PEN Y ) PN VRS P - FUN PR
Lging Aullamd! 5l 352 ‘a;::‘ﬁ 3sley
99 | 78 aa s ¥ Sealias ala i
freailly e a g ol g5 Ee Sy s Ll
Sylallooa 5TV aall e slaill 5l 5 ol
Cre 3 LSS lead! i (s i3 Y Lgasar
Y e 13 Bugas

d.m.u u9 :(Tamper Evidence) coatf 4 ds -
ciéﬁi‘i%c%w;ﬂulc‘}iﬂ:léé 29292
o i Slgandl @i Gapbs (e By Sl
;/l;q&\ frenad gl Gl s lladll Js 3uo¥
Wyloma &l aie 40 Camy (L iany L@MH
o goall ol doy p | 128 5 (e 1y Mo ie
E&8y (Logi A8 5001 B Tualy 2y cdalad
~’13AL:5}4:.~{95 Silags Lsen

29 :(Tamper Detection) coatf alacs! -
3 yilie Gl Gygu o 38 yaag Bl Al
O gl paimiaad ! o Gy i Slgand! (e
s olulie l_':ds.u‘:;j_-m:ﬂm\;t_&
2 e ilglae G Bl 12 ou el 1is
G0y s laall Sl Aglona of (L5l 1 diligisa
F ol ey Jan 335 5l Slgad! By ¥
Gyl e Lol il cuall gl Caliss| -
|l il g sl o 1 Slgadl i Aglons
Elalio c¥slall ola BLEEY ol
) o) Edoliie

Jalgas 3leadl 2 00 ¥ glone Calazs| Y
alazialy wling o tlll e EEQIERE Ve
o B 3ol ula) 20550 el
ool Slans gings 3113 rgI1 5L 5f LI

Clasgt! 0 Aalend 3o
lamgll Hblxa ﬁ;a;ajja 3le ¢llia
3Lly geanll Sall PO e gl
Sler mueaal B 25 il clel 2yl
Jae camg Gwllod! 35ga ¥ gl uasdl
Olead! sk LT 20 e300 el ,Laa
o 2 3 ,datl oia Blad Gue (e A
Ryl el Bl ois @l (S -lazg!!

i Lol
gl L Lt Olga gl Olelds @
el Lol cilga gl wleles Jois

:.le «( External Interfaces Defense)
L) ilaglall (558 Gyo 3Rty uSTull —

.3).2.2'; L;i\; o=l Z\L::L\
el algaly a5 e aslatl -
JEVARAT. EEEIN (Test In;erfaces)
L Lunds Sl LalgaY ey Slgadl
e OLa¥l il 3lelpe analy s Llas ¥ e
olA ya aalamoyl p_‘g.\_git SIS

Slgd! Julo=id cilga ol

e @bledl e Jalalh Sloadl jugad -
3 oy Slaad! I A 2yl
Jio Slaatl B Caniall pslge CalasYy
.(Bad Packets) abglaa cubily Jla!

548 5l 2 Lal) ¥ Lat¥ ¢l ye Julaull -
Sl U5 oluols 2als] ase Jlhe ol
1539 all W1 AL lSCuill g eagiglIIS dag

‘:,::)LS».N slhaatiolelas @

Gl el st el el oy @ eudis
:Lea «one g 1L (Enclosure)
:( Tamper Mechanisms) e SE31 o SLST m
31 il 5l S5 BT i ol
el el Blgls ol nlins 5l g <)
Sheadl Bylamd sl @l oye 91 o2ia 365,
S JER YR DR R S B
S{PEN [ SRR et I O p::Lei‘ Js—os
L] dule 5 s 1508 555 1o 35
L gl pliatianl 13] & puadl claglal

P -_.J_:zu‘; Al 53, gl m
dy )_:H.U Lalalagd! é;_' 3 9 : (Backside Imaging)
Llle oligigs gs ot 2 aal aluzualy -
om0 Sl gl 3 Lo G lnst] —2 1Ll
I3y el Lgiga (e Lendl pag e tlally
Lo i i Aladiy 5as (gl 33Le (Y
3agem (V) ISl gy 3 pubum ligisdd
L) GALNI pasantl) 3590 3 )5an Ay i
Cye (g::.l_g_l' :)j_ij Gz 45 y5inll L3, ey
3% g Lgrsen Lula |l LgiliiSa u o
L&»Lei Usgw !

:(Fault Injection Attacks) s Lo 31 (L2381 2 gnas m
iy 381012 LIS ey s 2085 54
Al g1 3 12012 sl gus Lgad T 3T @il
asmall 138 Sl a Byl 5 S (e syl
(@S35 Slemdl 1ol 20l 5330 1108 L
i s el

PR AT &\_"333(‘ =D ag_ s W

= J—=Lsx9 :(Active Photon Probing)

« (Integrated Circuit-IC) 2ta | 1,51 9081 =iyl
w » ,J w w
due A>gi9 ‘d_u)l‘ tb.:u” = L@.\.ALC' L waly

203aill 835005 (1) 353000 g 2 5900 (1) IS 8
() gt Gt



SliLoni J ... juouitill djanl

Lolall salgd 3oy (e Hawall e
3 aue (ye shly (Digital certificates )
.( Integrity) Ja..\il Sall

a3 gl Ws LW clama cye BlBg) -
ELg ! &Lﬁl Lo o 3l eyl
e ol A1 Bl Loes HSal
sy & BLasY Lgliady Lemil saaliney
Basmgll B Canall 3bolie cype 2a)

Ll Cagball Lisy Lid spus g -
oLl Al BBlUaN Al e gl
Ant) aslall 2 clsy,all e Julal
Jeloiel e ap il tela ag 11 ) 5l
.(Power Analysis) IR

35 o (e tlganists ol 32 @ -
e Jul 2 el pomy (Bl slelazyl
.;wlb;a;ziu Eslagl

Loy @Sxly c3gll (el 33 hLat] 3150
el o )lell Wglay (Clock Signals)
a0 s i s e 5 o550
.(Timing Attacks)

Gl malipdl (e yuadall llas Ja -
(Firmware) 3lgatl ciligSa 3L 2 (é&ul
ygme diaxd Bygaal ((FPGA) Il
A ale sypeay pdlatl olol 3aly3 1y
il TSI Axlas },.\}3 ala sl
lg2 s s ¢(Cryptographic Processor)
Hleiay Lgasen 2a sl oLy Bolesd! Joww
.(Tamper Response) cosll Jaall 35,
Llpie alayl g sgl) (e BaxN B g
138 (o @lasg e dﬁut Jeldy Al
33alag Lrmialy Jlail yalsl 3928 il
w\ g\;|)_?\; LA@& Lialy Jaall
NVYSEENPRIBVER JPTRES

4—u—~\—‘—i i el adsly s Hlast -
TS Lo Cajiad Olaaie Lgy obyiass
« (National Institute of Standards & Technology-NIST)
Al ool pa daby Leauls
Lgia gl 3pgmlly

5rgmse LgIS) (Brsnie judy isde dala
pied Ol el ¥y 35 (aflas B
23 13,1 maleh ot tLgllowy)
Lalios cilagles (3liasly olelesy)
Boyen 5l uaidll milie e Lgalaxsly
oo Lyl gulaiiy lead! Wals e olily
.(Radio Frequency) ssl 1 cilad 5 aaal
ik Lo 3ud=ud i3y «(EMI Shielding)
oo Jas Lea s oia GLSH e il -
tailian (e 359 Sleantl (e il Gyl
LY Julob il (e el ¥ 1308 gy 31
EPRA TNV
Alle Lnwbolisag o€ Anil Jo3s oo il -
il g o131 2 Slemdl 2,35 Las 3331
Ao lall Sl Olelas @

el la syl el oy Janins
i3 e (Circuit Board)
23l e oya b 035 51 il T ) -
CLRSL o5 Gle Joun ! g Loy Ll
35S ol (IC) 1 Jin &gl Lo 3355l
EEYV p—?\—ei‘ gl L sae 50 o
alasY Cwlill Sl Jacy lganilas
ke el a3
ook Ey caniy cllanl dals G i) -
55 LY topen el Ll ¥ SI 3lea
o3l 2152 5,810 Salie Sy Laly 13,35
Slemtanlin
@Saxill doglai g (BUS) culilul J3b yles
2 sus3l sl Jeud i LY st
it g el
R | S WP BN B 8
Allata i talatia silatlsa oy

(Field-Programmable  Gate Array-FPGA) | aill
Gal Cmy Gy Bl salas Gajbe

DVEVO 331 ay (V)0 ) adalt

8 llall gl e plasyl Gl «puliamt
Gl 2 Galie J1i3 Gigas e ol e
oia Liaal (aSiy (2 li<) yalglall oia
(Glitching) J! il —ezea pie 2. tlasbiawstl
sp8 ol _ezay (X-Ray) 3l ol _exay
e e 95 K10

(Circuitry ) 3L ,gS 3lss alasiul =y
ALl sl aimg I da o 15 333
3oLaY! et Gy e Wglme Gl Calasy
o & dgan ey 350000 2 A8 )
el caaaly 3 ,LaYl ois g g 5 e
LSy 3, 0all Jundl oia Sudg clsloll olia
Sleadl 2551 Jgogll e¥slms

:(Tamper Response) et | &3 glomt, Joat 133 y—
Ermy 3! Blesd Caillagll eal oy o 55,
Al il Sleadl 2 e Aglms (LA 4y
S 103 el 355 Sl J5laugtl (e A lawy (5]
lall 2208 3925 V1 Eupall Agloma 3 et
Loles Slgadl dellonl 2 L ghonl o oS5
e Lell Lt o 38 sl Ll
055y dilen 311 GulY1 Congll oo 1amg
0pe A2 Jaall 33,

il Bl S Gy £rabs o )
LI Sleadl 5,805 2 il milae
b 1 g Slemd! i Jams Lo taiB3lly
sy Jlass Il (635 Les e lall s Vs
i)l ilia sgag aad Sleal

JelSIl Slend! s5ime yumity Cagie Jo =Y
e 536 2 LI 5a 331 Jot O Lile
Al 2 Sl Sl e AN (aay s
o‘l;;mjc’,g‘%,,ngsm&\ PRVSNRECTY
CGlia & somag 3 pien lBLEISYI ola (46
Lzl lead! iy o bl mls ¥ S
35>Y! E 3 solelas ¥l (pe Wl gl m
Bal —elinal gea- Lgasen 3uig,asyl

«(Electromagnetic  Interface-EMI)  aicdslisag ygS



SliLoni Jo ... juoiitill djanl

2VEY0 W5 any (V) )adal

Cre Aalaa K11 (yo L Sl Slans
Aldas Al Hules Gle 2l (V)1 ELLL
lasy (Bl litl oia (yo Len calogioad | @i
Jnia 208 go el (sl Sleat
;LY ola il
P -
sy claglelly cilSiadl oypal 353 wLZS
Lgwads Ola¥l Aalaily ,uaiall 3¢l 352 Lle
Swlatl iu—-u 5 tlgmndas 4y cLgu g
353 e Il 2 Laigd ulial Ll
Laomiad] milall @y yuasall eiliad)lss
529 Y1 il 2508 Cils Jay cdaza g
gloull Laly oplailly dastl cilexgl!
Jlme 2 el il alalys Gle elid ¢ Lgie
2511 o ol sa (3555 gl
35Slalls Cpall nsiiog gl L
ol 2 Lae¥l o 335 O e
EENVRES R S iR ej)wU‘ Joe Ll
oia 2 cilaglall oy al 2 @551 Gl

‘q.g.\.hm;tvj QY\:«-_U

By
- Physical Security Devices for computer
Subsystems: A survay of Attacks and Defenses.2008
Weingart.F

-Power analysis attack Countermeasures and their
weaknesses.2000. T.S Messerge

-Practical Secure Hardware Design for Embedded
Systems..2004 Grand. J

- Semi-invasive attacks. A new approach to hardware
security analysis.2005.Skorobogatov.S
-Semi-invasive extension to physical attacks.,2006

Skorobogatov .S

g il A yy B Al il 435

A5 e ol g2 el plan

5 i clelal gl ) S5t e
53exls e 308 3)les Il glind Lalans
181509 cilazmgll Juloid ta ISl adle Alls
oaa el 3y culaglall (yal e 2 sy S
sl a9l JL Buges eiliwslgll
clals eilelhally @S, el 2 lede
i Jie s, Ailys jf.\,;j Sles Sls
lesd! ol oy Gamilly ol Las )
SLALS julallona oy Ll Lai3d ulidy
a9 190l Sl Gle g Arew il
Lolod¥) leglall Zatlas lias :,;3L.i| oia
«(Federal Information Processing Standard-FIPs)
.(Common criteria-CC) asle ;ulaay

il 5 sl e ool Sulall @3
wlelss 353 gung diia¥l dnilns Lle 2L
Lossax 3555 ilamgll glil alel ddlny
gy Ylie (FIPS) 2alil . glall 1aa 2
sheas Lo 55 Aalaie 5 Vlma (1)) s
oa ¥ Lxll o3 als  Jhall (FIPS 140-3)
pers Sleabslsl pan 5l e sl )
2 Las] (e Lgd Al izl elis
((NIST) (ulide e 2331 55a s yud g (9,
Goall aue (e 3al LT 3925 0y St -
ol GaasSIV wdsiil OIST lpu ugayually
-(HASH) (algll alaxial,
Slozgll alel 356231 clelos 355 uld -¥
.(Non-Invasive Attacks) @yl ;2
laslallg @yl o alall s lsla a8 -t
Llaaatl 3000 a1 Lei 32 Lelaty dwliumd
Slea=ll
Lol lemgl e Bylemt! ol Le -0
g3 Jag §(Physical Attacks ) 5 L

.S(Tamper) coall (yeo piad 34053

sugaualiClelas @
Smil) Al el sl lelss s
Sl (Firmware) lgatl eiligSe 30 2
it «aludl 25305
2 JiaTy LAl (a3 AS W
3,811 2 Aliandl g 4 el lall juads —
W Layuads s aues lgass oIS B asiiall
ALl siey Bl 3,81500 I Lglas aay
g sLg¥! i Lgmoney cdazd
tzlaaell ddd 3 S101 Glgie alusinl ane -
eyl o (s Lo e (e ¥ S0
IS ) Falinly c4BLaiS g il ghge 30 yan
3 Lo Uik poulan ULl cye 3L 0350 Y
oia i calax! dlsal au,fu\ I
il 3l il g alldy YLl
.olg3 0-v JSI (Flip-Flop)
(IS (e @9 90 | Juond W
OF V1 3l e yusares G Jame ¥ o -
g pang Gsbe sokme (e Liig 01 L35 0sS
Wty 3l oyaims e Gamill oy 3|
9 SIY gl liadslsn ol alasials
(a9« (Digital Signature Algorithm-DSA )5 i &%l
ooVl (63 psads clia)ls alustul &
t(SHA—Z)/‘_jL 33l (Hash) a1t
e J00 yuga e (1 Jo 3 il ldy
Y SUH3EEA W puge,all Ja G Y of -
ey byl sl il @a L ga pulatin
s el i)
ol Jatdng el dme , I codlui ®
«bldt ( Encode) Jied sale] alusial -
a5 ydll e s B illdg Al sl s
(lilee Aaloly Aeay @l pmiie Aokl -
e BLE 0 3 e s
cldoig malipdl @ga 2 @alga o2

j 3:_..1.21 [SEpurs Aj:.-j‘a.xco.n ﬁh‘j@gﬁﬂ -



HO1gig Ul dding Hdgrial)lsqinoll

acdillg aqlell

2VEVO L3 Y ay (V1) adall

pauwgigslll dduhl ., igpislNlSgiag)l
dawsg.cull aupdl adlooll l_.,s

Oladiall Olefie Gy o all ae .

elgi¥) das Js> ALt 3 o (EIA)

gt 5usie Gymdl 3O Bl 3 S5
L,M_u Oyl sLgie (Sl 2 5 ne
A 350399 oGl gell 3 lall A3l
2 La sl 5 1 il clga g g Lol 351599
NER DO POFS- (N RIS PO PO VTY

esgiy¥) Aagtat Ly a3 JLaLl 12m a0y
Ml e s )_.SE &4—sg (Ionosphere)
iLgu‘)J C_.Lu }w LoS . p2lgl) ayasy
@L Sas Gl ol S sall A jal e
(Bahoms Aiie) 3ie 2 ASLAI 2 5 idngisdl
(Receivers) Jlaiul 35 g2l ala sl
g A all Ao Lila V1 L3N el 5 Lay
.(GPS) galst!

g1 i

(Ionosphere) . augig¥l aals JER

«(Atmosphere) g1 Ml (ye Lo st
unuzﬁu cmé}sg«sm gl ope Jads
cokoge S el "‘UJ\‘&;:}__‘ Le tnl 3ol
g tlgdMa (ya Sad Sl sl Lalg 9ol )
Llyy By culomgll el 5Ll Jalle Y
Le sozmag ulig SV 33,5 100 i
34> 2 (TotalElectronContent-TEC)

w

J-J—"'-’e e

2 3_-.3_&13 :;.IM(Y‘Q) u_):m

%5)-6-4-“5 (a2 dd—w Ol pe 4—'314#‘3

® i .‘:;3./.“3 ‘g.a.u}nj

u;_;j Ao g3 o st s Liadll alusiw Baly ] s Ll SLAGT D JSLgt jgtait &al
539 Gila ptall 2238 (GPS) i lita wo¥1 JLe¥1 513 31 <Leadly 52,¥1 (p Lo glasll M3l
(Geodesy) Lgau.\}m}‘jzbm‘jLHYLm}“ L@.mwa..\.a.mualj.c‘LL@.n\MY‘a.ul).m

Jlasiw! o SN Jloms 2 5 %

L0 LeS . Ls)a?!ul.a.«.da.«.ﬂu.n\_bﬁcj‘t)&h.‘_uiﬂj u—‘“’-"”}

(Global Navigation Satellite System-GNSS/GPS) 23! ,1\ Al ULt Allaid| & yla)

.9_;\‘9_“4 L@cwﬂm)jﬂals\@_m|54uw\jﬂ)s}ﬂ 63-*—‘*‘«:1‘&-‘“‘3;9@@1‘
(g g0 ¥ Ao g e lnal A wlys s Jie ¢ sza‘Mumi el@\glhu..\:-ujb)\ll

el alab gle g, alaalis

2 U )b Ul 255 o
sy Llguni g (@ ISl MU ¥V
e 35303 (HEVHF) Ll 53,500 s
215l gl ) 5l 5,38 il aglen g
Lyl el indalaie 2 Lgeggy d Slasll
wlli 2 &AL of Hﬁj Al L gl
P PO o ey 2 A MY
—4!(Equatorial Ionized Anomaly- EIA)
i g A Bl s (e 2

(o ALid (39S 3] 45g ¥ dak oy Ll

NV SUr P Py er s (Y ‘ﬁmjyuﬂm}‘ulsjauj

S allah ol 2',& S

iy Sl g S35 (p (3S0 Ade LilaoY
Bmﬁﬁ‘ﬁéiﬂ‘su\éﬁj slundllu sy o
el gl uld e Lolal — gLz
A.h.hé)jjt-aéig‘ el l_egj: ! (Signals)
SIS Yoo a3 e Ll e
‘o&jou;gig‘@utgaéuw@jn
@quw\awjm‘a\%ﬂon}_ﬂ:ﬁ

23 Las tlgad 55 Laygou il (Atmosphere)




ALY @ gLEU g Ay pedl Ao lud! g lasi

g 5l Adda 50

bagiga¥) Wda 03

JLELaY ) jlg 500

oéﬁ‘ Osgolual 3ie o)l e Juang
B33 501 iy ¥ YLV 3 540 Al
al,lal s, (Dual Frequency) 3 it
e Jsad -3l (GPS) aselilao¥l 5L <3Y!
(TEC) @i le Jsammel s g5 ol (AN
O Wle (il jiadly e 31 Lgsl yoi comyy
o S QS Gl LgilSali 5 g ¥l ol s
anan) Aapdall @13 e dugin ¥l A3 5030
Leels yiuly s gall
Al s dile o, 3T Al (e
sita LY (GPS) el sy s
ol 5 bt 2 (Single Frequency)
bl 23300 L liwagently el
sae @iy (Network) &yl jld A <us
[ xS SR K P [~ [ PN IS
2l Sl R 40y gl 3801 205 53
Sy mlagll WL B2 5 dugip¥a sk
At da 8 (bt o) Ltastf 5l s

o M LSS ¢y ontladh X (e (Baseline)

.(GPS) 4=t/ altay 2 sUas ¥ ysline (Y) Jsi W

o Jemdllg 2 5 sl pBsllg o Boll (Lo
e il 3530 o Ll dollaly el
.(Solar Cycle)
augig¥ y ol @

T8N 33,500 el gl ilsga SaSas
LS« pdengign ¥l Ao (yn 33 yu Lmaa Vo (s
e Lilauo¥1 5L 390 3 ellal S sas
o G531 Lgda oy e 5 a3 31 (GPS)
£3ls) ooy Sl 1€ 52 2% Slale 2zl
CASL W YLV g die Ll ¥ L aaVL
50 Wi iVl 5L e3¥ L w3 a5y , 5k
clanT 500 ugam 2l (Y) S o yolins
Gomdl I 5l sl ghal i puliatl 2
osk® e luy «(Tonosphere, Troposphere)
2 aasill 3lgatl g939 «(Clock) HlaaY
(1) szl g «(Receiver) sl
e 5ol e (B Sl 81,35 L

By R PRARNE L

A(GPS) b uleatt 2 T tazll juine 7, ST

. (Atmosphere ) (g g aMal| Slids (V) JSi B
BLS o~ deagia ¥ Aa s
alab LS ) - Lgudal oy, st
oo (V) U
(@S 0 e ST LgSam iy (D) Aaids -
Gl clal Bl s
(@S 40 e 8T ) LgSians Sy +(E) 2ads -
(Al Alalgie a9
Leams Jompy ccnlaaall e g o(F) 2auds -
lidall el LT LS @S V0 ¢y e ,a 8T I
Sumsll (TEC) g ,mSI¥l g3l 335
Slee 2l 5SIYI A 8IS Caiogd @ aY!
JicSy Laaslid 3101 ol sl 208Y1 2 a3
sl 30 as (TECU) 3. alsll 50l
A Lo Al glasd] 2 L g (33000 'Y -
ALYl Jsbo e 330as Ya) L@Ja.m
(Ultraviolet) 3toeeusid! 395 AVl )
a5 Salall = Gueddl 38al oy a1im —
asadl olebu g3 @300 ¢yl 3 lles
sl ,mSI 3 dail =y 31 5L gdlly
Al el adl I 635 Las tl5atl ¢y w
sluy (Solar Radiation) &3, gLs|
58 (GRS) 1) &l MBI L 21 9,
O 3511 330l sl IS (3515 51)
ilig ,TSIW A Bl o ana3 LaS Ll 52 q!t &
i“"\

..
oIl AU (o s dugig¥ A ads 2




S <

4

s0° 60"

h&iﬁdﬁtdwy|¢m a3 (8) Jsa |
L yadt 2
e A &l ) oL 2 -
A Slaalt A Lilagll A iysgumnd! & SN dal 5
30 Suall Aa bl 35080 s Lgile Jaai
£33 50 (GPS) Jluzia 3 g1 Losle o inf 5
alagll b2 L galaziny «(Trimble)
Al ‘,u Laa 300 g ) peiaals
(IGS) ALl ol 5l (e dol i 3, due -
el o0 iyl At Al
3l 2iie) ldgl 2 (TEC) o diasd
plasial yudugig¥l A3dal ptiel Jhas
il 5. (ZeroDifference) s yauall yuluall
i lalsdl el o4 o U (Double Difference)
dabie 2 el GV @l)lay
el alasialy wling )
O Asala 2,5 L1l (BERNESE 5.0)
Bl pamill 2Byl Badal pa | pesisens
«(Precise Point Positioning-PPP) =2l gall
Ll 2 Ul el Sl el b 3l
A alie2 3 Ulalga leo eyl (GPS) i
ALl A plall b e Lglaloniy Al
e lila oW 53N il L sly ciluld Antlas

] gt B e g 350 Jonioh By

-wmt LS .oyl H‘}l‘ @Ja_,,n )

4!)1.[‘ M.’AJ‘ cilausd A_a.b..d‘ 44.14-41‘ t—!\-‘&uﬂ
fI " at10na1 GNSS Service- IGS) 4t Ll

S il il

ASlall pdogiga W1 Aidat

dalaie 2 Aagaldl 3,4 ASLall o5
;;m::ﬁ coly ¥l do 3 alate JLak 33y ,m
3 33l A e )0 ol i
e 5 5 i i
Lasgas Jolog 2 yaonl Lgadgay A SLall
ol Gl Al Gligs sl
Cre el By Gadlhl Gy tus e yudaagis Y
ALl bl s (A1) (63 Lol
Ao U olibend Lol 33 o ¢ (2 33)
g SO YL iV o Blsll s yusd
caslaadaitl e el

02 EA05 Bl it 2 syl
aas Lgde 3ol pandl el 5 3B Gy (TEC)

< s 5. 7 ,/'
Ao 9 ya Aoy ¥1 JLEn Y 3 3ga RS

@il a1 ¢(Dual Frequency) 53,20
alalal ey PT By e Lila s L3I
3al s Jines il il aglall ety
&.S.,uidy_s:&_mﬁvua)_e!ﬁs V=) oy
bl (o Alame 11 (po (55 Thaslhl el
2 3 Se e LW LW ye JLzinl

iy (£) JS& Lelgm s dul ) Aalaie

Jalas Lo sl (1ppm) ogall) 2 e 52 ) Sl >
Jleel 2 U 552 Lo 681 JS 2 o) 5laze
el sl s lal LS L adlall 2301 el s 3 Ll
g 2 e bunsis ¥ 3l Ll o a1

to- Y- 5 (GPS) I

com gl Gle ol
edusisn¥) e (F) 2adall 2 Ly oS
ASLUM SN Ll ¥ le piusiss¥ a0 @
- KL A VLY sl 15 s
el M oY s s = 53w Bga oy
2 g A Al oy e (SSal 55 Sle
25kl G Jamiy (V) IS e gggandl LI
el e LaYI o8 L L35 Yy s lall
Lozl ¢ Lisei| A 1S e (galind el £y 2n)Y!
35 255 15 g1 Lgndl sk (2333,
L3S M Jgimgll (30 Lgaiang )L i¥
Shlal ,5lm g, 3ol ga .l
ol Wy gl ey A S ST L3
ore (F) L 1 (B) ataligatl el st 2.
o L I (635 Ls puduugina¥l il il
LAY H3 s I el 651 By L g yiay
e iy @ dlls pag e Lila a1 L3
JHle Leale slaze ¥ s (S SUT ¥ La3Y!
Lgu a5 Y a3 il Jlsa Yl Gan 2 LGS
e Ll ¥ LYl

PEEIPP {




q aqlrll

BVEYO ;3N any (V) +)auall

gl LS Al yall 3,5l g 358
=1 A gt el st G A w000 el s
8T g n SOV g timll @ B2 i s
a3y s Ll e 353 g Ll 2151 E!
Glslantl alai 315 5 300 o0 s Jias
(SBAS)y (DGPS) asdlall Geylsy!
A MU E gl (ol 2

LASLaL 2 VLAY

e
- Alothman, A.O., Alsubaie, M.A., Ayhan,

ME., Short term variations of total elec-
tron content (TEC) fitting to a regional GPS
network over the Kingdom of Saudi Arabia
(KSA). Advances in Space Research 48
(2011) 842-849.

-Dach, R., Hugentobler, E., Fridez, P. , Meindl,
M., (2007). Bernese GPS software Version
5.0. Astronomical Institute, University of
Bern.

-Hansen, A.J. (2002). Tomographic estima-
tion of the ionosphere using terrestrial GPS
sensors. PhD Thesis, Dept. of Electric Eng.,
Stanford University, pp.200.

-Jakowski, N., Heise, S., Wehrenpfennning, S.,
TEC Monitoring by GPS — A possible con-
tribution to space weather monitoring. Phys.
Chim. Earth (C) 26, 609-613, 2001.
-Klobuchar, J.A. (1991). Ionospheric effects
on GPS. GPS World, 2(4), 48-51.

-Schaer, S. (1999). Mapping and predicting
the Earth’s ionosphere using the Global Po-
sitioning System. Ph.D. Thesis, Astronomy
Institute, University of Bern.

-Seeber, G. (2003). Satellite Geodesy:
Foundations, Methods, and Applications,
Walter de Gruyter, Berlin New York, ISBN:
3110175495, 589 pp.

-Wild, U. (1994), Ionosphere and Geodetic

e _Satellite Systems: Permanent GPS Tracking

fgr‘Mbdelhng and Momtormg, Vol. 48

1
036‘-‘.
i

Lol y ¥ Jolas

&
()

08 P—
0 2 4 6 8 10 12 W 16 18 20 2 M

cd gl
S9! @dl dolo ¥l Joslas (1) Jsi @
Cro VAl i 2 @t pe A3)lge o3 ,uSI ¥

s dS
0a o LaS ;3 g ye 4 B3| 1S
2o A hagaldl AT yall 2 SLall O da 51,51
(eI gyl 2 Sl i el d Al
el G 58 8 gl gl
Lagull @uall (Correlation Factor) dsLg ;¥
al:‘o—ﬂej—::ls—’ ANEJPN [FTICIE WY
o Vi Aelidl 2 Lgied ae d3)lga dnl !

(V) S pge O
i Y |

AT ol SR A Ayl Ll e g

af o Y- u'a).cglwas.g._';b_.a__ij\}:wm
w & A 2 w

Creniia 2l DA ol a Sagls Uls il

Vs de bl I A - 3e Ll e ag |

1O wgigUlddiing (Jgrinlyl5qinoll

(Geometry-free zero difference) a4 b
Uasl sy (TEC) @ Gle Jyemmll
53 le otieln Jises (RMS)
Th0 X+, 0 Ablue (Al)ls) A<
25,k EALEALT W 1nS A%l ae 2o
bt (Single Layer) a3sl¥1 azadatl
glissl e (TEC) Gig,nsiyl sl
oia Sﬁj‘ubfmc!a.m_;j:mog‘QSVw
oo laloal] 9355 Lot &vealin 35y ,Lall
o Lo a3 3 a2 ALl ol syl
.(‘QS“.~. —ﬁSo.~)
S3imall sl @l (0) JSall plogs
Obie i Loyl aie 3 kie) culdgl 2 g5 I
a2 e L Y4 3005 Jull) Caniia Cye 2lay!
s5ll (133 3L S (e ey aLSY!
O 0ok 5y ) 10 cye Lyt g SO
(gl Gle +Yee el
C el i Ly 1o @

s ae Ll YA
,.u.uruf.
deldl oo (Basg VWV) Lgigyd il & e prw

deldly -A

i LI dag e ere s
2 dazdsanlybany S il Leie-ﬁdaaﬂ
ALl
M e (0) JSAII da sl e iags
sl e Bl e 39,5 IV 55wl



iyl Josl diy oo Sl

19 sl

Solad! alel .a

@ O s Byl 1] Lglonsiy Laliaatsy

Andie 13 00580 g 13agd (63 e 1 Lgligs
A8, ol 3,40 Gis e Al gudug

359a aladl LY (V) JSadl g

o9 5 Al 7 d9—ed e A d sy

/’

Ny
/

To8ed e A | HIS ¥ 15590 (V) Uz W
B 9 ) pas|

2VEVO0 (AW any (V) )adal

et g acaid g pgtall O Lo 2 s pwdf Hglail | AS19L (rnals o1 Dilslgag
Alaiw) Ol aglall (pa g .2 5W 13392 9 Ayl padw ¥ e dolamtI D 4o SH 5Y
el G (M (g3 o 315l pglaly suamid 5 ras g i Jilug
£lomi pmce 2 Ol 3ty OIS 4l S 50T i g . joratit g A L3 N 1 DLy 9o
SIS i il I LaS (el | OIS0 2 g1y ¥ g SIS ¥ acom i Aran ] @ILal

S Ales jmidond Boimutal| Lyt Ao S b g Acadaid | Sl 3t g
3 ySipn g Bt HISET 1, IBY (b gl iy oY)

A e s Sy R IR
il do Latl b La ) ‘Q;JQ_CJ aaldl
Ao Lgadns glﬂ Aqlall

SS9 ¢ 1k

ligd 5LV gl ¥l aggdn camy (5 a1l 45 yal
G craggall (i (pe S caplal] e sl
‘:,AL.J\JL;LI‘,._L@LQ@ZA‘:}S_IB)_M!@_I:&
edﬁjﬁbbiﬁ‘u@%o@ Guelall B, g
seall Gud e AVl el LS
4l w2 (Creativity) ¢lau¥! aja
s gallyBla Jlie 5ud Gle all gl s
ety oz ot gt et oot
3oLl ¢a 22Ut 2 (Innovation) <Y
3,5l L) A glae asly by sl )
Bagasdl 3, Sall I Jamgill ol syl

3 Yyl ALl IS Y1 @ B 5 33
Jusm3 250 ,al plin saalid HIS Y1 5500y
alilee ol alans gl cilazia oY
Lbee o clid o ey B wnsll Lgle s
ool @a)1Sal golaill e cnalogll g
g elS p il g 5L @ taid s JS i3
Aulaall o3 gy 3,505 5 5 , 5501 Jalgall 5,5 <8
Craing s S Lgofa Arpare 3 Shid
P PRES-7958 SYVETIPS- W JUR W[
5503 Aadail oy s 13 JLELI 108 2 ya
alel oWy elulidl e 58,50 pa olSaYI
g Al ol a¥l Guaatl 3y yg punll 3y laY!
Aell A aml eulgal oye sae I aalsyl
a3 Ol (Slay sl s giie sl zma s
oy JLBL) g SISV 3515y altas
by SV S e 2 clio Ll @b ay
L 2t bl el Sgually LY



2VEYO0 (AW any (V) +)adal

Ways sl @

Hyo\_w,zm_pt Calogll Jary a3
el 1Y (ol ¥ g i) 30 e Bl
ol e oue Lo Alae ol 3oy o
Gt 1L e Lo Aue ¥ 4 ylga
s s Jaally Aol g o Bgll 3510 sl g
Jasdl Ol 3 538 bl ys condl By o e
Lobes catidey g9 pdon Lo ol s @2
i e sl Jlgbo o bogll 4y g 3 Lac
S PS5 el Sl aad 5 ey o
sl 1 a Gl 1 ol ) @l (yag
Gl Y Bacldy an s Gl Jage 3,4
e Y elad prwaigall pleddl Gle o
e Aien psliag 5IS31 le Jandl 2 @gila]
sucldll o2 OIS oo Apn il agilolatal
e LgiSn 28 501 iy yims e S o3
ugue sl aglat — edgll 10a JM5 — a il
(Gmail) g3 SI¥N gyl alles Lgaal oy
.(Google News) x> Ll cl1isy

=S¥ AldAY yailad

imalsd i dled sunaagy
Lajolicg HIS ¥ A lee Hlwe upu=
58 % cnbe g1 2 IS LYIs A ueal 5 <Y
gl (pe gl le Joni 38 50 dylac
el e JalS JS By wanag ata ol
a3 Ol Jramteal | Cyo (33-S3 1S5 46 !
Obe I3 pag A dall Jolodl e als JS2y
IS dal pe 942 B8l g Aulac G HISTY)
inlontly ol 2 A w3l Cagytay 50§
Al Lgtatas g

e L ISaY1 allad pailas @al (eSS
93 ool pabsll slauly cos 2
Jsimell 0g) s 5all 2ol 2 lall ol 5L gl
(61Sa3y @gaumil @35 (g A pall Lo
OS2 - Stie ISy By milly Hu Sall (4a
e LIS Al pailas qal ausl
Y blayl

GJSA." ;w‘

3 y8al) daxi po

e 93 Ll 7y b 3 ske e sl il -
3ol Jol> (12,8 e (e Alid] S5
Gl g

OIS Laal Sl u STl g Jaadl G y8 judoi—
Sl e Ay bl alusialy 2o ylall
a:':u\ Q\)A:«-_U}i ):'.\.E:JIJ

ool ¥ Sl 35 amll ALY Al sl ~
iJie

LA P TRIN PU KPR
S...uayai\d:.muibﬁalgu\.‘bj I3Le —Y
Sl o slazs ¥ sl -y

e 290 o) Olgim JLaa 2

A)‘jl‘ )L:u;.mﬁ S «&‘._\gy_‘ 3 yasea J.o.c
i e 3acludl Joalgall @l (s
Sl all gal a2 glay
M‘%M‘WOAZJ)&A{_‘LHQ
(3 g gl ola¥ s LYl
S (ye g (ra gt OF el (ye2
051 (6 ol Audaad sl Auelul 3 a yhay

@ palas Llg) (ye

d'g"i’\l.lld_o_illdij__!\")..bfh.lml“

a..tc
 pSal K]

-
Ani e .
AT (LB Le 3 484l (490

B3 ,SAN i Jal e (Y) JS& B

Lgis (@laid 3 paticwn Anlae LghsSs Sua®d U1
ol s Tue | ¥ LgsloLas oye sLadt
Aglal! Jeadl c¥lea 2 oy 3 Y

ol mngs e bVl e 8 @555
(o Bagaxd| DIV Lgy sl il Jo |
e dad 9 edan Uy @pailly gl e
okl yuglaty A ianiell 2 3Leitl s J o]
Sy s (V) JS 2] domingy La 3y
SISV sl 0 g @i 3ole e 73gaill 1a
A yo cya 8T8

PR NENE (IR <) (I ST 5
it | et

Sl me 2 —p—mninzill @ L)
gl g 53 ) ¢y Sy 2 fo ol = 1S 81
tled crand Il 6!
Aude Jol> @

AV 2 a3l ol Jiam
S o e Jlma 2 pla ¥l pmdn —
el ¥ slait! alual yale
GOl allaill ¢y e = IS 5B — Jo =il —
el ISl G igled allas I (g3



Aingl Josl dy oo Ell

Sean elal e Alualatly @ g ol Scadisal
e 480 gl s ey Sd il n Xy 2
U EPPRIWET FE EPWES [ RO [
[N LT[ S Y ORI N LA
e 33y ks U8y il yuall g 5L

el Al tadtl 5L o gl

S @3 (a9
Ll ol dbtl 5L ae¥ o e 259 o s

Bladt! Jals data

2 ) b Al J gl
dErd c—«m

da S1 550y ol Camall sl o asd
2 ealus Gl gl Jalod! Alial ¢ye Auia il
b3 Camall Bulee (33 Sy phas¥l s
sae 5SY Jogill gy @laie bolis Lgily
o Lo @ O (y9ets cnSHLAL (pa IS (e
@oillacl 2 581 391 4 06y Lae cLaslal

2Ty wgilelal Gliall GULY 2y !

bSAY 3yl altad

B | 31 Y PN S
dai allsi 5o (Idea Management System )
cnabogll il yiaag IS @ty pand 3lal]
&3@5@&47»1&%@%@% -3
el Jglita 2 g, Sl oy ol il 53l
e SLalSTe Lizng Lytal Laltas ¢yg S5 o3
slas o Lgaing Lgnsdliog ISV & by
Gl laudl fyag i..z:_u.u.n Lgde 3d%e 330xa
Ll HLSaY 350 3 otail sl Lgauss
ol e
gaads’ 3.5.8 5 61 ao¥! gt Jileug —
ccnalasll (e ISV puant 35l —
<Gl 7o Jesdl b -
lalSt 5 juamnll allai -
OSB! Ban | e g @ il gl -
gl ladl e Jy—aasila T -
gl oy alladll Jas (e cileLas Yy

3515Y Celill Al el HLas ulee Tus
andad e caugll e 3 Sl SIS 8y

Jalas of S Los¥ 3l 3 sl il Laws o

2VEVO0 (AW any (V) )adal

Jalge iy Al Calaly Baga zgung -
g Lalall 351531 a3l Ll
@»qq;ls:ewwmﬁmmmam—
@ 5 Ryguuml| 5, baliell e pomds aJISa
~g¢6—'—’."—‘1‘4303-¢~‘-.‘1‘ Lgualsse

SISE U 2 Lot () e g elinie (613] allas =
el 5 Awunbll Joe (e 1320 ¥ o5 o
O s 3o IS Lol )l @ yaag JSLALI | oids
Al gyl o Lgle s g Jaall 51521
Ll (g0 prandl Al ghana HISTYI 0395 o)1 =
a5 g pllaiss ! Ldall 350531 Lagunsn
BYCCRY/ [PPSR TURN

SIS Al il @y (S Jeall gBge Juals -
Slugyalaatbisagjeolelanl a2 e,
ol s Lty e Lt @end 3 pulit] JLoas¥l
Juol gl Auacal) £ Mae Jludil 9 Joadl 3352
2929 o9l (pe AIAS ¢ 5 iilin S @gre
lisd 13 Gl s il il Ladtl Awls a2
s lma¥l Sl < gagll

a5 a1 Ay pliadl 515 sy g =
et degil) @ Laaly HSaull 5, Lo cnabsgall
e B gl A IS Bl 3o ate Jolo 31 5, S
Al il el g prex
ey (63 il oSl 3 il Jaadl 3 )2 (eSS -
Ol {0135 3 Al g e Ly Sl
edoluuadVl e SN &y (e pomdilg 3 ) 5939
o A Ll aall 3 a0 tda dazall 3 JL o ¥l
lylell g aegitl panll collud e 3,5 -l
el i liamill e o Jalaal) 2t
438 0 M (e Adle wlpgiius Sle dlasdl -
eVlell (30 A garma 352 99 abosll Solailly
e gameS Jaall deel il dmnzal
olabantly 8 yall 55133 allai 3329 e o ! -
5

glao¥l @ e da s fpe Al elal yulid -

RNTRES MLM} 5l Ol el 2

M| iy 2Bl e e STl IS Y
O el 13a Tyl el sl leally
SYREAPYSIEY | ‘1\_!.4.;.“ Gousd uie HLaeYl

el CalaaYl



2VEYO0 (AW any (V) +)adal

Aaglaia 31 A el dagll colglasdl | assy
red - Lgauda o 5ISEY) 0dgs auoe il 3 LalSiia
0553 Ol ommy Al 9 3yylo] , a3 A gag
JalStiag Jslds @i Jae 1591 35 Lasull
Lugyde dtad pumg lls Ly 3Ll ooyt
Blaal @i gl IStk gl pum il
o3 Jia g A ey Apcel¥ A e 5 1Y
Zeaboll @ agmt yen Jail Y ol oy Alasl
A 5lSaly OISl fmin 2 Jlas IS Ay
g Azl Joutl oyl oy 3L atayl
Lt ynady oLl s e Jlall 12a 2 i 5ua

VAS pa W Basill eyl

=1
)K_big‘ 3515) (Jge @)l g A8l digy e -
Aol sl ataill ol HISuYI 2 3 qalidly
Agalad¥ly Ll g Lall s gas iy 51 5l
.‘AY LR )j‘ja._”
53doma . Jae Higp b5 i S Olapdall yuiy -
.‘:Y’ \Y-V-Y ‘Z\:‘ALA:‘B}'l Ztaﬂma xs&‘.\.“)u
Al Az illg pla ¥l e (po p 3 e -
PN ECC VPR S (ST FPE PEN KW
@J}lﬂj deldalt fylae i f!.u}“ WOlg > ‘“,:u:lé -
S 8 QRUTTS (V- H( 1Y
-Baumgartner, Jeffrey. An Introduction to
Idea Management. 2008.
-Eggers WD and Singh SK (2009). The
public innovator’s playbook: nurturing bold
ideas in government, Deloitte Research.
-Haley January Eckels, “How Google
has created a culture of innovation”
05/21/2008.
-Mackinnon, Lauchlan. “How to Choose
an Idea Management System.” 2012. Idea
Managment Blog.
-Naiman, Linda. “Fostering Creativity in the
Workplace.” 2010.
-Shrivathsan, Michael. “8 Idea Management
Software Tools.” 2012. Practical Innovation
Management.

PEPCE PR
Bubbl.us Joga
www.mindomo.com $agiale
www.xmind.net wale (S|
www.spiderscribe.net S yeubew
www.mindmeister.com s ale
WWwWWw.wisemapping.com Gale g

i anali psl pd atiel (V) Jgin B
ALt AT dadi y3t

a5 B Lo gl gl e grali sl Jae
S elan e L

ylan o (o Aaga dgial Lol gl -
laglall & pu 9 g5l

Al Jadall altail byl @es -
slaatie

_HB

Jee Lo oL L enl le LI Ga iy ¥

2 Lo ¥ 3agundl ISV 75 b e g
LS Lolee uba plus¥l ISy -t et
O cazmy LIS 3G 1 581,012 JLodl

d'l'"i"\l.lld_o_illdij__g\")..bﬂl.lml“

Lo A Ly g0 A iadll da 513l Ll
g3ogas ALl ISV [ aielil s Algug
gle @M 315 3losl Al sty Lgen S
Angul> gl alaziul La sl (S s
L Ay 5o (¥) Sl mingy Aiauaiie
Alall S lil @l ol LAl 5 ) aiies
Bt U gl gagaadl 5 <3501 @ it
ady aldsially oLVl il ,msIy)
Sl Jags pBge Alay y31 00 puslail a il
Gl 220500 Aoy 200yt )
sl e
il @al (V) Joaadl axb
reimiy iail] Crmall Lol Akt
Lgalans @ads il A dalll da sl 5l
oLl SLa Yy () il sl

SLae ¥l cnay 33 oy Gdanll Ll

A5V ket

Lo yall Gl @os =

el o (e il el 0l —
obad) 351l dusls 5 Lgbiaad o dall y5u!

QLJS}.’AJ‘}QYLAJY!}Q\:QM}U}SHujLudJlM!Qmel\.u‘j..\.gZ:Mhl\la:q):'-(\“)JSJ& ]
Old gty ¥ Laiig Ol g oS ¥ acay &m|gjﬂ|éawlﬂy‘mm’gm‘



acdtillg aqle |l

: .M_i\‘oma,u(\h)a.un

Uaisell gl eallativlg Ciluigpiayl

g5 Le LLe el Syt 2 a6l M Ty
51(One port) il Auslal Lal el 3gas
sl wai e (Two port) dadl asls
Sl jegmil] plane 0¥ 2adVl (o 5 5B Lo
) pa I e 5aBall g Iy

Sl Ak asalie Il calsll ks @
o G ol e 1535 Ll 1 i
leglal L awm sl HLally st gadl alade o)l
Lgie pmi ulas lBde o claitly clallly
Tt il e Yl 15813 18,0 Toin
Al L Gl 81l

Ot i yea I a3 Gyl LS
4 ,b elin y e 5931 sus] LTy (Thevinin)
S Jlos g g 35l La 3Ty oyl
S5has (e 5,55 ladiy & il 1l oy
i ya L gleS3 oniunds A yia O 1) | Sdia
Sle i L_,_'..N (Norton theorem) (y4 543
0S5 O Sy @Y1 aall 351K 35101 ¢

@byl LS (e AL Jatl Jol
alegings sue IS e bl Ll
35l dacal 0 ) e 35ty iy Ly
2 Ll il o3 e 3 il Ll g
@l lally s5aad! o guals 3l e il
Lelalodl Ju Ll s (Sinusoidal) aed!
55 Ay sLiatl Ll Lagae ety Lass
ol @ e Bl algill ounge L I3
Gl Al g Beal 53513 2 sl gl
«(Phasor analysis ) slall e laidl Jul=ul

)‘ﬂ‘wﬁ)‘ﬁ)&m&ngﬁetmpj

Gl de (o LT

rebgaladl 5 olie oo lgid Ly a0 iSTY!
3 e Jie Busie o g (1583 il y Alas
oyt g cslanlondl g 3Latlg g0l 11

abu&a,:juﬁunﬂbjd;n@m
bl HLatlallay (DC) el 5Ll
eealiesie Jmillliaz, &L (AC)
o om0 IV 590 @ g0 2 Aaga Baalad
(@ Ll Aiomss S olgs 1 3Ly J3mlly
Sl i il 33 J ] Jaall 59 gl
Ui JLEBY a3 Juall il yay g0
Aol (A ims L e ddad) 5o (Q)
2SI Gy bt o3 - Jems ALl e g
al 03l3 g Aega cnilgB sute | Jumaill 10
B S (5313 () 1 Js (90lBg

olie gaags I €13 aay o I3 J 5
LS g enslaglall s ) fia 3 g 30V 3,51
agl glieg calyladly (wliedl) clalll
Lesd Jagomilly gLl 301S5 ) Aals¥ly Ll
fom Il olegi cllin o I e tin L
Abeadei 3515 :Lang Loy aulaglall p)gs e
Logiie JSI Lo o CBI3H a3 g B 55155
e @35 e JISE15 @ g Iy aingill s
oo IS 2 2lS e glal] Gl 20aS)
oan da s (S 4l Il ca 13t HLal LS
el 510 aelg8 Al sl il lll
ASTabls dapnd Jls 2 ¢y Sty e yailly
ST T o gl 3 cts (lSu) Taas

el 0l L8 el U gaal 5 iy |ygdas

S Al o | LISI ) 10D ay
ASLal Ly AauGit | Auom G |y W | OHLOGETN
Hadfl o AELAL Aaagaud! A pal!
LY 4G g po—tall A_cidagl!
potall 1yjall e Ayt LANLTS 0!
Ao SL 530 Lecs Adadiy
Al S gionell

BUL QLS 13a (e oY dedall o
gl (piple dallga Yo o) ale 2y sl
Lyl Aal dox 39 (Plonus, Martin)
O JS dtiand yan ‘AL.Bj TR A (] I
dame 13 g et Gl e s s
Lol A den il diagds cpu o« ubie
AT ale L il Ay pall Aelaill (e

il (e Amie WA 2 QLI s
el @3y ¢ Jgmd Lo I Lsnadia dawugill
(Al pgall jjal) de Ul A ()
e olelball cody i paill coilly Sl 5
QLI G g iy T Siulamily g el —

ol ) S dtind 2 LIl 5y L
e i IV et 1 |y sl 51
e sl Ll g 39— gandl o Alslatl el 3l
ol el y el allly el aglat! oy a3 i
Seblay @i Lal wlig ol et
b g i s AL g e S Laadgnd
s s gy S0y culalll g culaglall
.(Circuit Theory) ol,ladl & ya i

Slsalial By A LT3 day Gl 75 2
Jletn 5l @il s g (201 53 331 301
Sl @renad Ay @ (pag i Jog 9 Jad



DVEYO 121 aay (V) +)adalt

(elal pounge 2 9. g90al) Judiews 25,5l s
il aggal s al i) Gy 5533 330l s g
ey 2 gadl Jaxt (Zener) )
1 352l al) (ya 5 505 3 3Ehunn sy 2SI
e Sty 21 LYl o il O (S
ceSall sl Holad
Leud @Sl ol agall caJgll (i pail
O O s Ll I Lad e s Sl
e liatl 2 dawl gl i adattl ool 3 ol jugard!
29 lSymll 2 p el @Sl Janinss 40
Jaxieds LS .ol oY1 5y > 29 5: LYl 50
s Les b—um dlax g gliatl HL ol @gant
JS 5 10 ol agl il ¥ Ll @ o ]
o Ap1a5 Bua g e Ay iSIVI el gl
sl aganl mad 3 Il A bl A gl olg
T pteans Laals dlas
@l g 3yl gl sgal ol ol )31 Jumat Jglis
il @i Jmall Ty cos AL s
oy o ABLII i sl gl all ) I a3t
g9l (o Lol | cnalsls caimd n s le
0218 g uma 120 eIl 501 (ya 2l g |
it 3530 35 41 (03 2 L Jumg)
sl LAl S5 (e paml] T30 2
O gl S 319l (Bt 2l g I
(Extrinsic) wag—all J3lil Cant 2 g 53l
oy Lel il 2 SH1 Jalgonll a (P) g9y
Jals g by mSI¥L Jumey Al oS Jadl
Lty ity g ot ) &gl 2 il
098 ) pmng dasly jaSiy Lase Lgin aalgl!
el 53 s B3l s 3y lls g )
ol g5l Il all ka3 L« (09,2 SIY1
A Blinl gl 13l 2 3 5Ll J 3153

RERW| ‘_-9).]43 E;L\J‘j .55:\‘.,\.”3 J&L‘.ﬂ and dling

33,1 Bu e gl jgad e¥s Ll a3y JB
39350y (e 1Syl Jless 2 35,871+ )
DARKIR(RUNTS

sl eladas G Jatl 530
a3l ! ol o 13U mangl ¢ s« (Diode )
3 gag mﬁﬁimielslﬁli—ﬁa&ﬁf@ic
Ul 25585 Leaiad (ool g Jumall) Jlas
Lootie Lal 5 Lall ) yaag pumaall 35108 Jons ooy
Ao giall 3l IS Joas dils Jumall A0ls 2 (0065
A a3l 305 @5 5L HLa (&Y e Y
ilasall (e (sl ] ddion S s 2l
Alalstl A sll asaag Aol ol agda tleng
e pusid Gl alsd ) Gl a syl
AU e pe O Loninge nainill il il
009yl gl 3255 2 Laae 1593 6353
gl dasll @uals way

!l 1 e Gegasell ca T3l Jam!
Sy ad ALl dadsgll o) 5 €3 e ida il
OSaag e 5l 3G (e s s (B o il
(a5 Latl g el sl e Tlasel L gllaniad

35k (e O (S -l azmall sl

ousdshi (350
N PN PRCTIRPP- N
Criatidead! pal

2 puiziadg dsiles ond ol o a9l
s Anilall oy dlas Sle e aglitl HLadl Julos
Jul5 Ol Joall (Sas o311 209 cgude Hluze
S bl Jodsd ooa gl s Latl wllo
o il Gl Agude yolae Jleataly st
Lol b s 1 25301 LI Jawe 2Ll
nlall Clie

o Ll il 1382 a1l 35 L
S PVPRCHENSCI ISUPUL | PNES M Ji-1{JCH BN
el Al )35 Aninie al Alle clS
Jlaaia¥l Axilig (g puade (3e A58 Aoy
e (RL) g ey (RC) gt e iiras
L6 ke ALaill o (RC) el po o ]
2 Bajodl jupad il o puiid A2IST B
4 3al gl due 3] 3L ol Aama L auY Cadgull
e Lad clg B (0 juS Sie o e
@l sl el 3=y Slatdl culg 3 oz JLAL
11 08 ¢y syl ey (yas ot ALl
2335 Ba o 51D S L3y 5350 Loia A
Aigne 3Ld Sy 3558 Lege T Lgan je
s 8033 55 8 jon oy gl o Jatlieny 451
Sl all i3855 59 5 pang g b Lgilan
oS il o dasal o Loniaga o5 231
Ailall eyl dl o e o]

o T aia 1ot 15T ALl o paad
G sl 5Ll sl slas Olegs Lagil
‘ﬁﬂ"\“gﬁbueo»ﬁg—.%-\—w&i\—ﬁ
451333 rain wrgoms (60535 Bugua Il 51l
e lme ) G 388Vt e

¥yl Jolin Jumall 13 a3l @i
s ol Jenid G Aailell 3aalgay
i gl gLl gl Aol Jau
S olel @@ M glitl sl gl s gl



2 Ay ) g Lol A Slge Ay Agad I
g5l S 1yl dile (yeuds Ul Aciiigl Jloma
wdazs a1 Y d eyl

ileguingll (o g aall CIE 3 ol ol iy
oraanll Blailly (daed 0 35LaYI JAsS : Jie
Glaill @y amemill G laill @bl
3,810 g Aaed 1l sl ¢ Jaalaad

el I (el Jumat 2 Gl 353
L 3,k A aniiey Jomnall Tuy m a3
@Sty edll Conlodl landas o Il
@8l (pn = ouay sl U1 = Agad 1 YLl
T iy om0 A S il gL
LA 5 2 OIS 53 oLl e 0
498 3l ndans | glaty vl azd ( SLE
ALl g I Aty e TV ASA 2 e LS
A 3 ys L Blesall il aglall 3 ygS i yu 29
3V legungll (e sl Jumill J5lis L
B g9 e cosalndl juolic g icnlantl 353 1) 2
Ligie g iy piue Lncall 3 ae Vg (38,11 Andlall
Jaal] @laig 3 Sl

@laghaill y 331y awlid) Jouaatl Jol i
gl 531 L Jolis Bectiey Ty i a3 51
OBl LeS iliig SVl e bis e g 331,31
VLtV s e 6 ,a Y el gungll fypa ayall
claglall Jusagimilaglally ccunladly dad I
Jiad I e LY el

Ly g ALeLidl a1 ol T oan ay
&l G ViVl el g S0y Jlme 2
el pally ile gunglly @ualall (e yaall 423
soall sl 1 5all laglallg by il
LI ey tJlemdl 1 2 gl LAl (ga

A el Sl B g B Aalis|

BUSUN PR WPV T (PSR
atl Jyaasdl 3 g5l Jodnat)
NoA 4 51y (Amplitude modulation)
Laglaie (pass (bl 3upuds gus @ligSa paand
@3l Jsaattl Judad (S 451 Y1 Al
gl e Layd ol Slatl g
e @@l Ll Ve 0155 o g 0
ple i izl wlisSa (e 1238
Jnadl yolic dalaza ol ¥ (alblyy <&
33,301 g3 Tose Bualys (e cuiSe Aliniill
el Y @Sty fuaatll g

alateing (uabad ! Juad?1 2 IR (o il
Gyl e cileginga e IS (o cillesl!
ol Gagpatll Il Jmdll danie 2 a3l
)l e AalSie 3505 (pe 55l il aseiall
ulan dayy 3 g 351 )3 (o pie 923 (e 38
daliie 6,5l cileginga suae J5li @5 clgko Lass
rally oldedl @rias fio oldesdl clrae
ey Slan @ tmine Il deguadi @5 0 LA
I gl Lty s lsig c oSlas
Al aed Vgl ol sdally palsandly
Slaglall 2 dalusioly Lol @ xally
Jolitl alazeicang el A gl sl wlially
CoLally e Ulaill il 1 @il sl y JalSllg
Ll guladly B Il SBiLeall Jaldly

ad 1 by SO alaad | Jumat LS
aleia¥l o (e Lgd Jo Lo & aniey Ty
Gl dg2 g o B la W IS 5 el @Il
ol dad Il ulaglall J23 A cliag Aed )|
Leieaal sl 325 ptns sl sl sl
Buaa¥l 3ol e g Bued) cilandlas Lgaunss
Al clasleall 3 golia Lgdangs L
SHERPIC) [ PRSP [ S-S (P SN PN %'

DVEYO 13 W 2y (V) +)adal

esSally ala¥ 5L 1 Jie il e guiogll (e
Aad a2l 42y b g cagall Adslasy
.(MOSFET) e 535 331,301 3lamily « sl
SV A aglie cop gyl Galinily
oty LYl el slacl

(pn) aliogll g9ioge atgll 23l LaS
Lue 2 olegungs 3ae P (pe g 331 Al
(Optlaall A SLE A Liaglly i 351,301 (a9
oyl pailiad g« aladl Jgaall g 351 559
el yalieg (st 50,0l @l
el L SLini¥y 31 3Ll esensls
ERIEFRAT

ool il Jmall 10a o T3l @ s
das Wslee 1y il Lol il Jpaie
> o=ilas Ggb Lgan) s NERIN|
das e Jaall Aladl sLas sy 39 350,30
a3 e ol SVl 3515 qpanniy o]
B Jaall AaZ 355 U1 paiaad | ganll

Gatoell sl | Jendtl oI5l and
Leudas Iy Eoes dleadl lazaall @bl e
L il o ailas Lt o il
eons Lsluial Ladings LWL i
alegiogs Joli @3 ey iiqlee wlazial
»aEy Byl LAY alrias Jis 2 52
33yl @l Bl g sl
ol gl ol Sy eIl ALYl
<ol Ll @il catsll o AelbarY cilaziasg
s o5 0553 Ol g ol 35LEY il i3
O 35 @il 3saxd 51 ST @ el
LAY sl BIS @i it Lggusa
Szl e 2 el S gll LiLe 5
13 3 amg Ll gl 3315 ¢y S

Acllatul @iine | Remall 3,053 gLl



N |t 3203 ) e et s y ]
3gaa JT o jad s (o s I

Dillace cllodl 8uao
KACST a.161lg rogle )

(1€ SUglotagpul) &Il Galioll
2)¢04l d.0lag Qg pglell pjslaie ol dio (w

AY e\ aalo YV-Y1 31 218Y0 cory YA-YY
ook (Al UL G sl (¥ (et ¢ O pad 1 ASIE ¢ o W1 Al pde

www.kacst.edu.sa



actillg aqlnll or

2\¢Y0 PY‘&M)(\\ ) Adaly

Il

A — - m—
Vil PEERC R} | Eal et 1l ey,

m—

JUPSHNIS BB (a3 2 Laoe Jaad A.J_le_uj M}).ASJ‘H‘}A} uu_a.ju_n 0550 sl (Aol pI1 ) lalt!
,m,_n‘_,.w A.Pg.n OliSiga (ye M!, m,.u Mm”.gs_vmugw_n Sleas Jlatily Sl
u\:- ,.e Slaty ‘&M .(Radio Detection And Ranging) & < j.dsdf 2ally SlelS o N )\.«a.c-‘ ¥ 1ugs (Radar)
zu‘).i\.b.” Ko ¢ \.6.«4.1.’3 Lgic pwg Lgidlua g 48yt 31 Lol aluws ¥ u.n ..u_u.H t\.a.u‘ 2GS duads T3y ¢ gual)dl
me,, Ll J‘Py‘uc uwS—U P LS Loy g (Sl ally e gl ly

‘Afa_gl\u)_dh_\bl_\.'uj\j_ﬂ)_ﬂjls_d S5a
,au_.u,a Ol S LY Pn_.ﬂ FUNECEM Y]
ﬁauu‘_méwugu_msﬂ ‘m tale
(ch PRSI WAL WU PO iy oLl
\.\_.Jlj\;\)_!\‘a\\\V‘aLc)l_‘mYﬁu;LU_dl
uu,iuéhmmguﬁﬁ|@¢uu\u4gtm
el G D5 ) aYY alall 25 Blall el yginsy
sl sig Lgalg 511, e clialud 368 Lo
g;ﬁ.b&&i’; 51315 U5l el i eyl 3l 1 Aata]
Ju(JJ;T‘Qm\wsm.guq”gfmoﬁ\_;
Loy @) ATV ale 220 ol Galll e e 6 yoms
O&_ZJIJ\,AU_\L‘:;&J\)\.»\}JH;:\;{LT S
Gy s E Ayl Al Cala a¥ g fBlsll s ﬁZ\_})L;-_"M




DVEYO 1Y ey (1) +) uall

aaY! o234l Gl )
o ) Juolie B (e GAlyell 5

:(Wave Guide ) cluadll ds g3 dsgii m
Cre Regiian JS A A LLILG 51 35505 ag
5y Cya 39,30 dlle 23U Lo Jaiig o ol
Aols Aoy yie  Glgell Basy I gyt
Sl s 1815 g o531 sle 35030 L
SAlsall 38 ye 1 2L

Jieng : (Trlrx Switch) LG ity Jlu)l m
e L BN gy etz L
A Jseastl ol o5 Gl M a3
Les telinl dn g Bguil adanlgy B0
Y é_,_d Ll e LS L8] Lé)l.labcn.ug
cya ol 55 Leuian JLaa¥l G115
iy Lhsam 015, il £1g2ha 31510 L)
2 ciladll 4oyt Sl 4sie e S5
a0 e 554 093 Jifat L)

,1a0 301 23U 4255 « (Scanner) PV LR
31 e oL ¥ g 35 sl S
o3 31w (e 3R el 2
Lo olidlsgll (e less

:(The Parabolic Reflector) )4.3.;.1 En{Pvi{
i IS plad IS8 4 Gika £ ] 5ag
e dag a3 s e 3, lal ) 3Ll
VS W RV TR I
138 ey . GlSH i Laall olails el 135 Gyl

s agde SLg 1Y 4 i al s L Slsgll

Hiuntla g € el 1 Llyods culn
Slsall Gl e v gl il pie (6
ool s Liadtl oSl 42311
Sl suny @

(Receiver Unit) Sl 50 >4 Judis
3 il 51 2 LGS (e 35500 21l
LS 3l e Lalelsd o1, 1 355Lall
Riacall 21 B 5 gl ol (50S5) p_,mf
51 o3 e Slyadl Sae JIELS L 355311
EERIRTE RO E E RN RE P
Sl sl L,\;,@xm

i i o i
.(Local Oscillator) ul:;tl u,u_:ﬂ -
.(Mixer) Ja/)jl_’;._n -
.(Tunning ) cadgal -
.(L.F. Amplifier ) ,.51 -
.(Detector) ;353! -
.(Video amplifier) 25 31 fiaitl 5.5 -
Glsglliuny @

(Aerial Unit) SSlsel sums o
ubau 5530 ol L1131 (Aad) sl
SOS RER YRS PN RS L
e Blall sl L 1uges (ol alooyl
i s 5l 53 3] LA 51211 Lol aadl
Lalaa¥! (e Ltliiaal s 3L JlaasY e yuus
SO s sme ) @iy L
T IPNIPE I o SR P S N

i g JSAI) A glawl g ¢ylal M| Caualin B adT 194t B g W

(Ll i sl 1 puglad aiaal g cAidedd! Jgo
@;guﬂlmma;gm el Loy 33!
sl &l Je A L5 2l VLl

sl slo Vg cllall g

310 et & 35t

i Ly Gl ol ey o113 03Sa
Il ¥ g @

(Transmitter Unit) JLw ¥l 50 j—w}}:
G (1l 301 L) AL ST e,y
15 15 Ao A ndoliiieg g€ A3l el i3
a4 3 Agal 318 LS I 835
S s B e sl o0 i LS
g Ly Laguans e Gainalaie Guloliaeg
il S 801 A LA T T 3 olagy 0
RIS RURE FSEAPR

By g &35 (o Jans ¥ Bty (3T
i ohy s Leiagn 2 ol
é;':: 9:( The Trigger Generator ) cd 3:1! [
e pREALA g 58 Lt~ Xl oS Ain
(S5 L JER 5y M A 33350
RPN ICA NP IERNR PN
sie ‘%pswa:aj (The Modulator) Jiat/ m
e Joss LS gl y L gy 3 LN & n i
s M,A Bl ol el N LA Jises

33,5 é_';n}ig :(The Magnetron) (g yociont !

gl dusg W



I Ol ge alGylg Sl ol

et 1ol Lagiiie Gulu¥N 2 3l el
el B (ya 3903 U1 KLU A3 s
Slea¥S Al alea ¥l fie 3usls
S EU pan M L] cnbilgeoly ssially
3 pubaall 3Ll g janle Vg aguill s fis 5,331

S il

318 o | Aicd}

alaaally 4 5lsall o e agaall Wlia
s Lgia il U

idtie A SHmill ala ¥l aBlse dpusd )
2 g 3Lty moslguntly (yaually cul 5L
s kg lznt| ALl el G
LYy sl aslally cpmcazall aygis —Y
el Sl ae le ccilagyl zéts:sT:L;y:u
Oyl g 3ond1 2l UMl alasal Eigoi ke =T
2 Legrnsis Laoliy] N 2 slis] ol ol 2.
AL &5 Pl el a3 Lghas
Sl I A eslatl dyglandl al y 21 0oy~
Lgtansg o ¥ gy

(53534l (paally e Slall allas 3154y im0

By
- http: / /www.howstuffworks.com /-
radar—detector).htm

- http: / /www.qAship.com/qqq/radar.htm

Oandl el Wl
8y | Jo diS

Il By &y 251, 0l Jae &2l i
AL 2 Jlghd Lt KL sl il g
31l i le (kA Lia )5 ke 1) Il Joo s
Gywbﬁ‘iﬂwéﬁiﬁuLeim\e-ji“’nya;ﬂéb
605350 elaga el L (1l 95 Sen /a ¥ 0)
Ol aaliin G3L a8 575 Gailoline Jlrs
Sy 833 sl Jotally 33,301 i Lagly
2 alalsgagails s a il JLlsal
2Ll oy alua W ol s (S 1151 Gyl
Erotomd 30yl Sl e LTl Liiag g1
oSV g 13 ma ) 5l I S o
DLl 2 Lol 5a LS LLls 3l o B oo

RSN

LAYl By Ay e Abliugs — oy Sas

o kel 33y Lnlolidag sl @lxgall

Il i Jlas¥l 3ams (e ol S|

Lgiaked Lall bl Olean— Lgia 5Ll sl

il g Lllans] ke duplal 31 A
IS AL iy Lals

ol gl 5Ll ey X ko 0 50 = e glail| BbLd

A3l g, dall cye pally S50 3k

Gl gl cye anaall 51331 e ey LeS (35N

.A\i\"oja‘.ﬁ{‘&,u(\h) Adaly

.2&3)‘.”)1‘ QL&}\&U -3 3..\:-3 u

23l 0 3l ) BaLisl ol 55
(Slotted Wave Guide) 2281 &y ¥1 55 154l -
Zida el jlo ol iysite dim g3 Bl 53 5
33L (e gotam L gl E 0y 31 5 591,
GHlged e Sluay dgle=ll Ol yulall
N ALl (3352481 bUall ALy« yuaiall dazmons
el dasl 51 V1 sl 34 2 UL 5 S 5

Sl ey
Cleglall yo e 5uny @

(The display Unit) ciloglall i e 3asg Jasi
(Calaa¥l sga g i e — Al 555 m -
dagll aaal alas Lals e guiall 5L gbl
Ergam e LT3 Gy L (4,1l LsLa)
LT 01 gl SIS 3l alazily oL
- NVIENY sé—ﬂu—ﬂdéw\zéu-iﬁe%m
33501 e Jymndl (- Say g daladly
Loy g lall (Lol ua¥l) Cau gl d,lsl 3l
3oy oI LAY e A e gazme J A4 45l
1o laglall o ye
.(Trigger) «_%il aolal -y
Lgaumid day Blaa¥l (e 35kl clos¥l -
.(The amplified echoes)
ool da g S5l e oyal 5301550 T

.(The rotation signal ) (s 33!

el Al a da e slsl -t

2 ulidg «(The heading marker signal)



00 acdtillg aqle |l

K duguic o lg o dilins ol e
Lol Bl g Ll Lt | gl &L e
2\.\:.).;:%;“).15.!43&‘}145. (q.aj LY RT-REERES
‘QBL‘A.” J'...n.gau."j L(q,.mal‘b Lg!a:‘.!a:ﬁ.“ :L?A

IS — gl yn ¥ Al LT oS
Giob e pasiudl fBge syusi )~y
Oasduelilaia¥l LY 2 s al sl
Jls—ad) 38l Gyl e (il wliay)
QLVL_A.J‘ @p 3.14.“‘3.’ «GPRS,

sl — AOL aAla 12 =g ] ygla el
0o bl Jll e 131 a1 alga uiiy
gl a8l ye Mt e il ¥l HLe3¥I oyl
alag alladl 5ol Wl 1S 35 1Y o ilie
«laglall 2 ya!

Lalitly ¥ ta JU oy LWl &S
clelazll ualpeoylosl @3y al il ye
@y e Aol el o iy Sl
(Sl A3l ) 58 e I By Jlasl
ISl Bl I 831058 e Jiis) o

3 el i) oo

£905 1 pushad o o 3 sllia 1 3Y
aoly puliam 28l Lo Lgie JS Jonis
el le Sl 3505 kLol a3
s (eladl Gullen B0LnlS 3> 0 K2
Gl ol g il | @i 351 5
Lasly Slgadl piimions Lo Cbyail

. (Gyroscope) ¢y3lgd) dagst yulios

Sl g5 Jloe Aol OFLanll aren 2 Shaite [ygtad @llall ig-du

and | agians pa Las al Lolaty 5 pciis &y ,8 @llalf Colan I OYLaiYy
oia 2 Alilgh 5 yalal ST Juina b geallslo )12 yaliin Of ¥l cods ¥t IS8
2 plgmw 31835 pmcay A g o glall 5 3ad! dge UL Higute (ps Uil ol

Ejkm}bjaﬁﬁ}n»MMé;'mgtjﬁhpc@mEMJL?l"MJ#

(o3 bl (0 ST 42 ja0 g puSiial | ol p gy ()91 | lidd J gmas Slg (1o
dads 45150 pe . Ao i1 e Lgin po @i @St 19 3Ll 38 po (31 Ll !
A Yl gt GLLT 1 3ue 8 2 Ol ¥ L3 Y altaid

e Lt oV 5LV Jlasy!

A iall A gl laglall Jlws) -
IS 0 A 3 padin Al 3 2 3l daBgay
- Soxill 2311

elaslens rranimial 13 5ea T g3l g0 e =
ol il Lgipasdy alay )51 e dygandl
Sl i il Jlw)l A0l -
e LoVl 5Ll e @Sxilly 231,11
JS s asle ,al (3 Al -

‘aUa.Z.” ably EMB%‘AM
ALl v § il | Cile Ladt
S ) S 4 cile Uazt P.Al Y
igh Lo pige allad iy

(gl ol pall s By Sl il Lozl -
(5L ¢ 1) Lzl ol Lol -

alally dnlotl cule Uazll —
el e,y sl 3lgag a8LASH —

ol ot Pl (Joma> | ot

Il B g 3 penlpy, all J i
adg . de b LV @YY
oilagll 3,1 2 wia Gys Al
Sbid g Aoma g poilially @uaiay Ayl
2 e/ gariuall sl Ea Ll 1S
u::o.l_.J‘ O—e i.)..\.c daag ‘:,_h.nLAJ‘J_AUa
S gopdll ddny 38500 @ graeliusy
1,305l 5 patwly 2V EVE gl p gl
s A

£ 9 o | (8 o

pla SIS 58 g9 0 all (e gl IS
cvo aladll pote o3 S JalSia g 2SI
LA ety dyguand!

Al | &ltii | g

Gl (e 413l pag auziall e syusd -



DVEYO LR ay (V) +) sukall

Semi Invasive Attacks diogll Glemg!
sy Ao, alazgl o maie
e S Alpas Sl o ygls w9 gyl
cilamgll ol Jie Bl 5381 pala 2 acludg
13 (Y o tt L Yl JS8 cim
ool Vg gty o yadl o (e Loy Sl
Swicth b S pliae
Lusgualol IS 801 2 2 5105 50 a
Juol gl gy 6531 3 3 by Lglasy @i cyms
bl Jasg
Symmetric Cryptography Jsleie jads
399 e Buaiall jadal o Ll aal
Je ) a IS 0 50 din (6w plnie
oy 2l (e Lagin IS (ST (S« Juial
Al i alastaly bl uads
System on Chip
Ugamll aslogll @ lana 2 ud) H9-Se
S5 AlalSiia 5,510 (e 35lie gag A S

Aoy 2 allay

2 Amana IV Couladl alige S Lo
LB L g duad) K90 e goiod LS Ay 5
lls aaig gl il go Llin Ty dlalize s
Junds Zatail e Jaadl e 35050 Lgl 5 phucna

Loyl g S o 3gass
Telephone il
e s Jmge Jliiiaal s Jluw Slg

S92 JSdy gl Jal agBy ead ) @iadin

O P
Troposphere awgag )3

C sl M il ads (e JgYI dagdatl
Lol bzl g ualadl coMe L Lgid diusdy
%;u‘ )l:'.-_} .)3::5.' 2\;-.93 4).__..;4\.23”3)\.‘4463”3

Jazdall ol

el 392 @S+ + (e ST M @S 00 gl
Al g% Les il , 000 U:l: Lgs Gy ‘u‘aj}?\
RVILYES O a8 Gl gasl ) il g i
A g1 S 2l da)) 95
International Data Encryption Algorithm- IDEA
@ ¥ ALl st iliad)lgn sl
> S0 Suaig o) pemigun 7525 2 La puglas
e VYA iy o) AL
Main Board Ay A ol
W ghaal g ruddtl Slgnd Fuad I @Sl 3151
Al ol gl o day 19 @Sl (e
Optical Fibers
e bl Jadl punins dalidy dad) Lyl
el S e Yoty e sl paus Y
)L 1598 ulid Hle>
LpngloLinag 5gSIl LAY Yoy sy Slg
< el Sl (e Aztall
oolall 2 kbl gl LS| ggl ) 4b gane
Phased Antenna Array

A guo B

Oscilloscope

O Ugnda dbilaia calilga 0y o dcgams
IS e A0 59 A1 Aaliey panydl Lguany
Jreogt @ Gz daly Slsa il oo
Sl 51 Sy ¥1 5l yobindl psen
(s ,alic)
Aoy 9 48b 5 Oleans

Physical & Invasive Attacks

AL 3,y 3l (o i ol ez
Qa1 e adal Hlen e Lal Lo 31 3
2o yas ol ubaal Bdiny gy Lgigus Lo
Lgaills gg ada ) clu ool da dazey @ &l
Mg Bualeanl ilaglall oSy
Processors Encryptation ,adssasg

5,1alg puadadl il lae e Agheua 3oy
909 dardd g9 @z (e lgegd dalayy ealall
uadil) Slgax
Radar Slaly

alagecbiind bl sl diSe Caal ‘:L_I"a..t
plua Yl de jugoladly us dyasdy gl |
LSyl gally ol Elall s d e dg a0
ol Ul Cdatg 3 5l

oblaio¥ | dasae 28,4
Anechoic Chamber
bl 231 jolaia¥ @ olai ds )2
Ayl ol Ll Linag 5l sl
Antenna PPV
a3 LEY g dolEUY a1 A dne Aal
Leeaglolinn g ygSIl il 1l Jaganig (A KLU
g caslimy ¢ Sally -5k e Sl Il
VDR U0 PPN | PSR PN B VA
BaniW! en 2 au ety 3oL unliag
bl Jols olsii g S M YL a5
cilygSaalig eyl al Il Aatail g ALK M A el
oyt g s lnall Calagaul
Backside Imaging s ,alt Lals 5 guni
S5 Aadl ala il @0 Byus &5
CaLAEY el 13y L allall 3 e cligiga o le
el Jlgx e Esamd 43 il Silazgll
Circuit Board = asulatiOlas g Olelds
53ex ) yaolad s LT duc Lot culsl o W1 sl
a3 gal] eslammg!l caiomnd ¢ il
Correlation Factor DL ¥ Jalas
5 e g B i
AaSe o Ak Ll 435all o000 (455 By S|
Digital Technologies Aed y Olaas
Lalaily alulall 3y bie alauls
Antlaag pla yiwly J-ab asa el
allatlalme 2 sy byl
- ol olidily by I
Ay dgar 1911 2B LIy
External Interface Card
it sl Jagmis agas 4 dlhay
Gab e Lalan¥ g dy,bls el il
LAY gt ag 55 LoS caslgl A s
Leady bl I 3lgaell 1501 Ay L Ll
Olgmll Ads ol evlus gl daggas
Genetic Algorithm  dcs 2))lgs
Lt ag el 4 1S o o 3 Yun 3 i
.3)514:4\‘;.@;)55.11@ggblgA)LQYxMYl
Ionosphere i g3 gl
Cpo iaig e ggadl MBI (e Lidall 35 ot



21EY0 J3 W an, (1) +)adal)

clodJl h A 6869 yublUayl

NORZL

(1) Jsa

NORL

.M;U;J‘ sle
2 Lglls] A3ty AL Il —
(V) S pabolia ) 2555

. . " E . / EA )
AISZ fa ALl ALl Ll 3kl -

(8) U celsgll L/b&.st’il’ﬁl.g%}(aéﬁ.é\‘
adas St

093 UL tliwedl e SI¥1 35102

50 Lgdl 30 Aae b sl Lga s 321
- o

o3l 332! @21 Lanie Uil 1 pubslial

N VIR N P EN PR RV-CRE DALY

Bt S L 3

clogll daiin S o ¢ ol 355
Lgalia ks mais ¥ AUl fals s
EEPATUNARA 3;&\@7 Lo L]
Lo tlglals 2 a15 el gl dais (Hla
)33, aY aplS A s, a3 Lglas

el Gabollay)

e
/www.sci-ma.info/category
/g)lgg -i.b_&.?‘lg -Q)&/Ql&g.bo

bl /ar.wikipedia.org/wiki

ol gl pdaind | gl (ys oLl a3
(et ladf (s9tun e Hl—dmsl La STy
13 L5151 e 91 Ll 21588 p il g
*““"%t}:’»—'i LT LeS Adle 2 Gid Ao
Cubolla 1 Ol )8 gl . @Ilall Glolie (y0
el Cila M — JK g (pia,¥1 oo
O‘%Mééahdé‘i-}éi'—s,ut,)ﬂb
PRIRTRPY

3og—my Liign 2 ubla gl uags
da3d ot Lgalazinl ()—5;53 WA K
B e Aele Ay ya3 Jadd by 51030
Lely s oS s M Lo Wy i oy
e Gale (500

2 clogll dads 580 8 20 oita s

ERBAE TR RIS

\

®

il ga ¥

(V) JSa oy 5 -
L(apjfm:s?aﬂ;ﬁﬁt)ab_,:aadzu—
(7)<

.‘wﬁ_ S M‘?Ua—
Jetet] | At gl

Lgangy «palolladdl 3555 Slas| —)



L;;éuha_;iiiila:a\,;itu\_imta:

o2 iS32alto 2 104 u)_o,ungp@
e CAZS 2l a8 ‘4&5‘11 m,;mubut
Lola 31 Sladt & ulcd.u Lo tLeall Jgmsll
m\_\_l.Lj.,e.u_nu_U_u Jaahiloi a2
il 1 Gl oa (ypriS (gl Caii)
Lo gl tlgolls

5_1-_' ..\_/.A"aj_‘.'.uu_ntt_i‘
wﬁ\&\}ub;,_syuuﬂmw\
P Y .u_\.dl Lg_d.cg_e))‘ NP PR
d.aa.\tl_a.\)‘u.\.c«_ﬂ_mw K| ‘C_.J)..Jli
‘utﬂ#ammjht\um JCUS S
Bla ol oLl 51 ) slpuin y iy
Gl oy asteueS 323 il 3 585K
L,_m‘.umﬁ.; 3ysltl g, 53 Lm,,l\
Ll 1) 5 S Gl el 5L 2, S5
551 A BB G 3y 5=l u—'ﬁ-"
a.\.a}ujml.al\ a0l agca’t Ml oLl
L ;Pj(,amuoyu La 31855 CoLaiall
Lagedt ml.m \ﬁjjja Jﬁ.“u Laa tgall 250
A.A.Ia.z.ll FXVCE

J_M

u‘Luu/\

L@}S L:t_‘a\:.)i‘ u\_u_uJ\ E

gy el Byl A_M;u
u_nu_nYI ulS_Lb).._qjjl ;\._\_.JL' \_A..\.su .sl
Ll La%a sy A tmdall calu 5L
Syl slamal Il a3l 2 3l
Al Lgalazs) sge 3 il S (Lophelia)
«(Ole Tendal) J1-aess 151 LS sLes ! Lol
Sass 6 aY olasll g1l e dyastl iy

N

.2

NNVLTETFESNITYS

Bl 310 Gladll 352 51 LSHL pand!
a5l gn y(éxamtamu)s,}mmf
bl LA8T (a Lagais Lghalls St 3|
uj_i.q )] aAJL.d\oL.LULJ_:.}..x_gL@\ Y\
oo LBl S i AL fuum_ra\m
dm‘&»}' L@.'Y Leule to g5 3l u.n_‘:-_la.”
2L 65 L, u_wm Ll Jomi ¥
;u\,,m \Puﬁdw‘@xwmﬂu

Lo 2

DSl il Hlas cye Gyl e
S e laaly s el Al 58
dadall as A5505e Adle By ol U
PR 1BZ) {PRIP-SUES | PO R PP [ P e
Llge ola¥l A b2 1391 Al Lt &
Ol 155 LaS ., a1 cbilgud) pe
ormdls g 53 €5 ol 3 olill 3 e ]
emily consladlly 5l @lewd slael
Eoalally gl da il Aalaie ) o L gl
Ml s 2 Iiuass (Indo-Pacific)

PSS PN PRUR [P | 1|
PRV P WA [ ST 5:1 O |
Lgal el ey criladadly 5,30 ey
sl ) 4yl ¥y Sl it o 2
Lastoel 2 Lol S35 Ls ¢ (L all casle
Gl Alaned G Lagg ! 2350 L—G—‘")—“ﬁ
Gl {.\_u\a 124l -l 153 Jha
Al:m!)b.a.!l tLuA‘_,lc;a-}u.u <L|L5 6)__',Ld|
L5 Lo ¢ Lol a1 cya el dayLiadl el ‘ﬁ‘ﬁ‘

el O e
suall
http://www.sciencedaily.com/releas-
es/201 4/01/140122202304.htm

A0l e wlad LLIS)
S0 > 2
@L&u,_;&;l PRI AR et
dj_u\uam.uﬂﬁ_uua!}._um;w\ L Ll
OgmaS gL = > 4By pJL._H RN AL
a1 2 —5 e J3 - AL Aa Al 5 e
g 3351l oLl 2 8 5 50 la
s ol 5 S | i.:ua s LeS e aM
dasls (e (Helle Jorgensbye) (sl 59
ALa Bl s ola 1) 12 Al ot yLe )
osind) 2 200 S Ll o2 3 S e
Cro 9SS A By a3 2 By 3 (e ( pa]]
(Cold-water corals) s,Ld! sL4I ola s
a3 3y IS cellies

2 Ad g puadl SMewHi a2
o 2% m,‘,u‘am

Ogi by \_g.v ‘au I TNES 4_u.|); Syylad
et ales u—b-\i‘ NN
(The international Union for Conservation of Nature = [UCN)
olmiil) 3 €502 @ @3l fe gl ailly
TS 5358 Ogaan Baaln g 3,301 el
Jedi— @ILall 2.3 Sy punill Il an¥1 555 O
—(Rays) colaadls (Sharks) i 2t e
o2l paY iy le

L Ll el 0 cslal 5aT _ut:.u_n
Wlews¥ 5 Sl wuall 1l ez 3l
A5 (g Ll 3o ey omilaiull g 5 1)
e e (ol EN) Hlasd 3 Sall el sl sl
Vo) Ladae L) 3 tay punall eilen glgid
Yo e Jee 59 WV B3 (e LS
Gllat) o)_gdjy—w Bigle s
ey illastly Hlall u;utj LA LA
Jasls Ldg puanid| Sl el 2\.31..31\ laglall
2 il sl ot OiiaTs o
Lo 153 1 bolixlls. g5 IS 2lae ¥l 5 s,
oia 2 fLolall ua.\;. By A yunitl eVl
Wl g 1531 15 bz Le T A a0
V61 Gllan] ¢ya Logi YEQ i) A Sy il
ole o (cpolasdly gayal land e Less
T, 0 it Lo VAY Lgia ool a3l Gl dig
e LegiVe) ol a5 taa oy asl ol
(omlaat e gl VoV g Al etlewd

SsLalt (Niek Dulvy) o-atgs b o s
il 5SS ey 0l gl Gl
3 13015 & el L 5Bl g i<
Iand gl ope Spaall G ¥ LiAlE
Lall 2l EY1 Sad 451552 g il
Gt G oY G5yl lesd dadd g
sl dilagmag @llall Hloes (e dpuall 2
3055 4 g3 iy LaS . (Aidadll 3L Litl
olel 253 e s Habal3 155 s ¥ 4



: _--.-'-:a:\zvo‘;m&_g)(n~)a.w|

mulj mn.dlj Loudl an s (‘4"’ ‘:_9_11‘
441 a_u_x_a.l! mb_m oA L ‘| 43y LuLm)U
o) el ellaels tlinks Sl u&m
Ll Lé‘j.‘.ab a..J_sjl
3525 (e AV Al 01 280 L 236
ol e fj_dl olela 33l o dgaaade
ool pel sglal a1yl HloLall 33055 Gaslall
s 15115 ¢yl @153l Al 3 LS
Loy (@leluw ALY i ) agill e LIS
2TV QLS ol el ALY B sl
N LYl sel s gl SR 31551 cns
EW-ILY uLgLu fgaliy @ cp ! F\}J\ s /ov
PIRATY R e 3150 (i Seleluo)
udsuuu Ve Ogalin il L,a\mm
(Nathanlel Watson) O gt J J_ul.ab j_m
Aaalms olme¥l o e 2 Ce Ll ALy
A Lah 518 2,301 5 (O ) oyl
QTSI ol yel eeyygs el S iyl 5
podll lel yumd fye Gsilay ol @Slgull 2
159 ¢yl @31l 2 YLl s eSS
)Lv\ﬁ Ogusily :a_ua.\.j ﬁ}_dl u_,n l..\_o Ua...us
e S5 aAlglall o,mm ﬁ,m ‘_.u.ﬁt MSU\
LSy ualﬁu LA 5 gs Jeass
UMML,»‘ a3a 3L mb.ﬂl 2 L
J)b-u_Ac_'l_;CSY‘_;_g_da‘_,_\.c‘a}_d‘ elela
u«sJLmn On Bl cilaslas le Jpon]
eV ali ws)Lm & C_.L“_n ey
syl «uy\#wmbudsuuu
0.\.A@Lug.4.a.us LaS wS)LuM(_,_o.bta:qu}A
Lo, )LAL:.\.uij_d‘ ULA);’-.HQH_NE_\J\
I3y ] e LSV sl 2T 5 gls 2
I U ol el gl Lo
Hlas,nan LAl i whulsiscolsl
055 93 L3l mp il slele da L Tl
(LSl el St 25 550 3 Y LS
ALY JS 2208 ag el Alaa¥l Ca 55 L
i sdat!
http://www.sciencedaily.com/releas-
es/2014/01/140131230851.htm

35S agiuantl 2 JLamdl A LLall Ssliall
(Y il il e B g
a_gﬂé‘,;_ﬁﬂauim,.ﬁgs}j
il il jaie 93 ymgll tAbgb culald @ Sle
Syl o e LA Al yull ol cbolal a3y
FUPSPENUE B DX RERVIION 3y s Lal
il o alea ¥ aul JLS (el
qmyu_uu_mj e lll atis) 4_‘1\3
el Oy LAl s sk 2 BLAL (o 51
PL@.L\ ;\J,:.J\‘_a..SSSﬁw g2y LS cdlighs
umwyun gl yomeall il e
Lgadey (‘-‘-“-"3«.93-*-'-“ il iy
elumgs sk il )J..\JL. N
M‘)ﬂlouiu}ou‘mdbﬁ Ayl

@S5 PRNVINT upﬂn e wlayl
PR SN[ u‘»\—,u.mﬂ ol 2
(cys-loop ligand-gated ion channels)
Sl (proteln coupled receptors) & )5_11 D)

g2 d S

slale ‘_,J.u.u 4_:;@ u,\g.u.u.n &_vl_'»)}n sl
Lﬂbﬁ@wu‘me&awu‘)—u‘aﬂ
el 3, a5
ouall
http://www.sciencedaily.com/releas-
es/2014/01/140116113556.htm

QLESYL 33.«." m.\.a PERIPS

ke uh*w‘jwbu—ﬂupb‘sp‘
Bl ) s ol s (il LYyl
AP &_iLuSYLQJLAY‘j‘:}_d‘ﬁML}uMM‘
Sl mb_ﬂl S R S
mb.u\ G- LA\yWAA‘_,_tcu_‘PIU_m
L3 g £330 e ‘—eeyu—wiﬂ‘
eyl Lo o8I il ey sl alsle o
o esleal= 13, 2 81V e Sl 5, 531
o I Al 30 Lyl o —Lale VWV g 1)
GLESY! oy 1 3325 (4o GRS LBy ¢ LGC}"
Il 2 yuadl asilly

o s

(Safwan Badr) o O 5.M .\Luuy‘ )..“.'

’.\f\,

-_,.I*l_.,s*.u.ujl 5

0
oy

Dl
Technical University of Denmark
(DTU). Note: Materials may be edited
.for content and length
http://www.sciencedaily.com/releas-
es/2014/01/140128094334.htm

BYEPES [FYVeE>
ilalt 2 oo

Olgmendl e s gre (s sty 7
O ol 2 g Lall & analSY o
uu‘mlwéﬁ| .\_Abmcn
,:.Le,u ;1)4U4_Lnls.ﬂ ayiundl 5y ad oy e
¢! 5_.| sl A - (Locusta mlgratorla)
el Jolo sl 31 —dladl 215 a0 51 ol
asie leah\.\_o_'\.n‘aubl:_.}‘\ T sk
RN Mj.muSﬁ‘de\iu:.u_\\SJ
mb.ﬂ\a.).ail.g.mmsu_d‘obhl‘u‘ S
NS d}\_u L@.&ma.\_ﬂ}ﬂ 3l 5l 5 2
3lsa Le 1oty canly g SIS gty gslue
B 1+ (63155 #1201 Tye 4558 a3
Gagdl 48 gl (e

Sl ‘_A_LUHLG_L\ 3, S50
2yl Ln.u.cul_'» LA)LaAjM‘)ﬂ\
ERp J5a (e Spnall IS, L )
Ot Ll o Awlyll i a2y RN
Me\_lal.uj.‘)al.@l‘ St ag b 3,2k
_.w\u_msu_m (NEXT-GEN) oS!
QLM_JM (bl e bl YY) e
L@,U Sl asker @ e V18 Lasud
Cﬂaupunc_w_u,\s ecbiles 1, Y
L. LG-“-‘aﬁﬁt—‘l—')}l‘uncél_AJ AREE
Byl \,,s_mu);ﬂnmwﬁgym
355500 I u\w,uut 54581 438 i3 )
eﬁgnwujmtw/\ S

Abﬂjﬁwtdﬁw;wtﬁﬁ
‘3—“-"‘3 wo-Y‘ ‘—"M‘@é\—dyﬁuﬂ
uﬁuaza_wuuﬁwalgtutun
Ls . (DNA) 519_‘.” ua.a:-.” (B> Joas

N~

2



pie Sl aasll oo 18]
Ayl dsulall iy ddao o

e gilly Sl (g pimdl Jolgill (yluzs @
3oLl Galall fpe @Iladl g 3ol Alay y5 @
O dlesi e

il s oye @llse 5o yguady Jlnsl @
Alol=)llanimall 1ale lapieg

AuiQillg pglsl pjsliaic ¢lloll dijao (o ocay
:806g0ll e Ulao NATULE dlaol dypauilll alacll &lon AL
http://arabicedition.nature.com




Vliel 44idillg oglsll dlno (Lo &bl aa sl o (16
obadidelu asltl el 1l o

SIS [P0 JV
LSl 930l o el g 7L
?L__‘:Ja @Aﬁ «L:La\:v) 0 :denll u.\L ol sll ©

ol Gug>y @
Aol jgnllg ddgiiio)l UG ol (Lo A J1eg

VJoLiall E6qoll ule Auidillg rpglsl pisliaic ellolldijao Whlan] &ong.dlaolloda Qo]
http://publications.kacst.edu.sa




(A o) doladl wilgdl ds i)

Acaly pslall jsallue Uit Ais pullas
340517 31!

http://stm.kacst.edu.sa 05P0007-MAG-0020-AR01 : 4 g1 o8




