-

ol
o
v
W
et
(e b}
[ o
| -
Q
et
=
[ab)
[t

Jo
onli



http://www.joyandeh.com/

Olellbl bl g apasd e h

RECIPNPITUREUR B
S Bl J¥ 130 sy A5 e g3 JalS g6 s
A2l e G2l3) Regaster - ROM — RAM — CPU Ll 5 ol ads JSis gl ey Dbl ieble 9 Jausmn )
e aslinad el WaLIAT (5Tl £ AW S il s JSAT 5l 4 st il elnelBians 31 duble 39 9 dause Y
Ligh oo astil  2ile D53y bl Uy ke 3T hulps s 1 g8 o ... - Tape drive - CD drive — Disk drive udts
e o (e 2157 sOUN card - (4555 o187 network card (U5 amia) keyboard (it

L Lib (g flmonly o pmi 3 (6 5lms o3 s | ) qh,.:ﬂﬁj_zt_,;u'l’sﬁb-rb TR R E S R %J::m
‘ .[..aFjlam_,-{...-CD_;I‘,i_di_.l:}ul:iLa Sap 8 ileal o s

il gy alle i ea s (.Register - ROM - RAM)  oile Oy abile Juld oa ple sline 3o ol 3g0gTak

335 ¢ (... - CD - Disk)

Lt Il 90 333 (Gl | Slol Liland
abbale 4 ;ﬁ_ﬁ'“'i:"’"'
.;.:-L:.Lq.r.'- el .:?.h_i.g‘ﬂ'.: 2

DMl sy o s Lo 33 WL
cordladle
¢T3 e 0T &) i a3 A OT 31 S eslinad 4K b 4 el AR g 3 3 4 a6 45 s
330 o el ABla L2l antts (Access)

2 8 el S 13 &g 4Ll Bl nble D903 3 (et B3 Bomes 12 G o L i perlS™ 2 53 11 S
(Primary) :(alsl = lol) guadle 0933 dail> -

.. Repister — RAM 1ils ""/-fa._f' PR .‘i_:._?iL..:ﬁ.‘._d faaaliy Jﬂgfﬂjﬁ(&ﬁ'f addils 3 CPU Lo g afable 5;_,.. ol

(Secondary) {4 9t - odlr) Fadle B3 5 dSl> T
e ..1_.{..-‘.1- _j_..-._ldll....-n.p yia 'J____hl.'.::u 1._'5.....:.1 e '""..-‘:fl_':"' _;.|J.i axanl 3y g L'Iftﬂhn'{fjﬂllﬂg.ﬁ.i { E.ﬂ-ﬂ;_-ﬂﬁ e adass t:" o J

el 2l 5T (505 W 5 SNl (g jlaaly sl gy g g (e O g Al Lol p pdga S 033 gn g2 W



I oilctiol (a0 § 2pds |

Al £l & gl Dlopas |
a5 oMl ol e S oS 31n 2 gy 5 e Dl guast Lndlible ol [y Lol bl oo | e Soloa s (1)1 BBl e
il g 5 o (1
(Address ability) (@3 es3T) 8 pdy U (7
(Access ability) {_obmee Lolild) 5 1y ol (v
(Capacity) <5 & (F
(Acass tme) _lews Jlj (B
(Tmmnsfer rate) Jus! 7 5 (F
T laaliilom iy Sl S 457 2503 3 g3 o 13 (LD 31 (L) Sl B 3 g0 oy Hlasler B niile 39 5 53 Do g
AL sty Kis o g Ll

.{l:FE[ChJ ‘_ris-"_g}-.ﬁ'_’:'- |_; '.:.-Il.ﬁ'}'..ldﬂl X _;| q.-j'l:_l:Ut_S’:JJ.‘ll-L?-} -._.--+_5.l _'l.llr__:..‘-'n_'ll_g-dﬂf J_J.'ll_j l._'..-.ul_'l .-'-k_ghﬂ'.;- . u.-lngn.’q.ﬂ?_'l:

ST 3Ny .J...Eﬂu.n,‘_, |...Lé..{ 3 g J.dl-l.'.l W5 ol L_F"ij'l?l"-slf g --1_}-"1:- -,.5; ghale dablm _;-“'il_‘bé _#jﬁn \jjjddhﬂ_r

e 35 Wy | qee e el 4 O o

33 g0 a0 568 20 B8 e pal 28 el i RELGF LR ER D ol T RAM ails - A

g g st (aids el S} 3 ke s S p UT)3 45 HCD) By 2=

350 b gl w3 e g3T (e o led il ol - dm o lat) 3k 4o LT 53 48 1 ol RO - T

A W R ._5”‘JUJT I.,,....-Lis b hulaie e 18 gy gbid o

L (BYEE} s b (BIE) ap Y pema 0T il 48 § 3l et S B 4l 5 o SASHY) S g sl i 5
(o) Becess time) i Do~ 0

ks U.!IL‘_;‘uu.'l }JJﬂE_JEJJﬁﬁ-J'I:-'}#J;_}ﬁﬂl_"iias'--’tsl,;_slﬂbvjt 5 g oa pals g ] il g g 45 s\l 1 p Y Ole)

30 3y BAM | g ek sl s 30 330> Disk i Sy Sl 55 et 4 #1120 53 R | plows Ole i Jle 292 4
LS or Jor s 3 e A

'__._._M_"."l:.n,lh 33 bl g iy il S e b Sl _,:.;f{ﬂl:l:l:EE me)_alaws Olaj dz A ipge 450

v bbbl 2 A ¢ Access fime v —l

| B P inii J|

(bps) agl 52 At P R | 4 :JI_,.-.M 3 i""..ﬁ'f..l.i" Sl ;;.'.-_J__'. | ant = J.:'..E Ola i de=bg oS | clazia i Tromsfer rate) JE‘M tj_F'

23y Al i Jlad '-L_Ji-..l..t-h;ﬁ._s&b-u;.n_,ﬂ hore L



Nﬁi T A= sty M
Orletlbl ¢36ib g jas A v -

(volatile = 31 #) 2a: Gleb 3 (non volatile - A ) Doy il Sl

Lehet (sladbiio} s3yd o auduali ) ,;__-;,"L-lﬂi':l'..illﬂ- Wh3g).e0 o 3 OT Jois SledBl) iy 2SL G ok d:u- (LY i_,i.i'l.m.'é'nib- a
. (ails 09530 ROM 2= ay ot sha Y jens (Register L - RAMD)

lmadaiiom) 03 s gn odkili 513 b (Sladlabi 3y 000 o 3 OT Joha Db L p ool asly 3 b pla 5 Saadl- Y
(Lt 0 g ) it 33 o Y gamn (miliin Sl 8- 5ga)

([ gudle 09y (GlnaSlr) Silwo w3 (Sl ) il £193f 3 aolaid L¥e0O
(o RAM) Jisks 2 gtome 23 2 2obla 453 glanksls )
(5 050 el 3l DT € ja Ll il JVl St e (220 03 (Sladdl T
ks 5 Lnbte O g Al A gladibl- 6 pams Laaali ¥

.J__g_;'._,iﬂ#ﬂjﬁ{j'ﬂﬁ-tﬁl.:h;ﬁ)bnhﬂ ud,.ghh.;;\.p‘_:'.l:u;;;..a'dhu‘_i:._.ihﬁ_”: glaadsils F

sl azdls -._;.-e"-:-'w” ssls « (Concurrent) (g5 aa) L gt L 2 4 (i gl o) {,.ja;,uﬂ) PIOCCESS Ale s p ¥ C,Elf, asy 33 -0
5 gl g =3 S (£ e dul aala Loy e ol 53

i = ;,.:-_l_l,-ll.-.' .5_,-1 .-_';}I-J-Q-{-" -.Ju._rll.r Ldi In.ﬂl-;]-:lr k_-;'ﬂf_# i.:E.lrJ .J.'l_‘;'i.‘." _‘L:u I_ﬂ-Ll :..EII_,?"_' |1_|.:| _':J:-'- _E.'- I_F..S' e '-Jq-ln rﬁ..ﬁ Lll-’..ill.;_ﬂ ‘;:u-l“-_';l

T,_:.'.':T' salisl s T £l gl alable )
03 n b S (g e oS e WL i B (2Bl D 5 (1) o ) gt 053 alible (ghilgn 4 sl anlS 8 31450
.:-,fd..j;i saliiat 3 3a d.h.ll.*-—t_f
{poae) bl e | bl
5 S e g o e 33 o 3] o Sl e ks Dl 8- - e s

EPCNEPEEP-T

Qs 5 b WA RS R e A S b S a0} 28 (D)
"k . EE -
. A O 5
3 ¢ 3 sfefhe B3 i i
7 % ‘ | E 3
r-. ] ﬁl B f-q'l. ‘3 §
ko e G, L ] 4 <
. L L
Jid 3 i S ap S e Do S S b iy PR Ol A



el ISR Tl o R S B S L L ol TR e e W R

M awn s 35T e W_\ f
J__ — il 73030 o a)add

3
_ alas ;_'_.J",.'-'--S-r Jhai = g pis
(regisier) D3 Y canpty spansls SRELAS e
i
C,:Ju:l—"' -<:I ';'|I .: e T‘L{— _:1 T L 1 .‘-
e L {cache)
Lol e Y
: ( I1)

(Flash)
bep < w:bl'.hnii»-;:-_b

kL S g Sews P
-
- Gl o e JE o S
...__r:lll_'..-n..u _.;||___u_"'l" D |_','l¢"-"": B ;_',-‘..'-_'-"("- "—"'i.-'l’!-.a"-ﬂ:"i
Lt
fgels 0335 Sl -]

~ [Access ime) el Ol L'ﬂ_,:.f,.;.‘.i_,'é;ﬁ_,:..f-d.u__;ﬁ ;,.1_.,:3-.-_..&1.5:.?1 tdjﬁﬁ-ﬁl@#ﬁuﬂﬁﬁ

rgelo 99 2 Slpabdls Y

(Access tme) hima ol oo o Db 5 ot Pt - 4w h e - LS i aS = i Lo e a5

Cil Siale M I (able 08 y) Slr Sl £y

3 pb gt el e o L 4SS g il sleail-
(En S - o g raie) w5 5450 0
(M) Al | pomoliis (53 = i 15 1) bl g S0 55 555 (Y
(CD) (6 LSy tokiihe) 25315 Al ARGy
O W NCICRP S AP S o1 a1 (Magentic optic) (MD ehwdSn s 1alila) Lis gy - CIER Sy 25 £ 5 0F
(CD) oy 45sd o (grmbitin S o omblihs J15 P2 [ O G S5y o 3 sallln 4 S aalsh 43

2 A

(gl )19}

.J_’..'._f;‘_rn _Jll-’J o sl 3 ) ge Lagals {S‘E[]Llﬁlltmt} J-:J'_; |.1_ et I L uﬂjl:ﬁ_ ;_-Q'-_;-g Tl-wl--= __.;--Iﬂl'--"l-" _,.:-I‘_,a;



Olellbl (00 § ajadd L j

S n (LS 423 F gl s (sl g 0L 558555 a5 (uge) 11 40

A ST bose b
, e 53 b
(;J.:.ﬂlf I-..: a whon ﬂ-:ll-} \___-n.‘_..h:} -;_'.TT.-"" _;.l_jp_f -_.-.-dl.{l.‘ T

Hoa = A = Fo® o | = i o - : . 7 2 - I' i = r'.: 'm'
b5 AL g as,S Jams g gl kD FEJCPC G R RE PP SRt UL (Tape Drive)ol o= 5 oKz ¥

Ll g g 03 5 (SEMSE) - ihy el

sla3 (say laoals S 3lwe pSd 09

335 gh s 3 0308 3 gy g i 3 45 (track) bl ) e slaads Doy e w baedls pmblite e A 800
(e} 2b L5
a6 5G Yl pBpE )3 5 a0k 50 SIS S ey
ayls sy gly 5;_33_5.':_;.1.; slaay a0 3laF 40
n_}'..:..‘i?i_"l
a0 (Y
i ity) |, & b s L e Uas J 287 6! 'n'*'L.hL...i_j'-,'_r{-'.‘l'ﬁ
sy 8 & (parity) (2l IS LE el Y Sl Ay stk ;
:_1.__:.'._'5 3 g3 fpﬂflt'j' bit) -._;""lJI‘Ji l-_‘lt-jJ 42 _;I-_gJ' BT o -1}
g e o) SIS e el 4 ol (SR L g Sk e )
e 3 AT S SIS g3haed 1l L T g 0l S
#jdhjjﬁﬂ_;h-hﬁlljlls.jlle-ﬂ.ﬁ_j.q-:f-lljuf:‘juf"f

¥ ."!'L ¥ ﬁljlj

i
0
|
0
0
PA SIS = 65 Sl &5 = 0
Y gha 0 i
01000001 0
PA' SIS slaly 1
(o J 2870 o0 Sieh € '|




/Vi ds g ST JEM -
j__ — Cileibl (3ljl gaysds 4
a1 35k e 03l pelas ey 42 S gleala Ol el a5 e (Density) A L i g 2 4..._11“; S 21 etd T
(8 o
S plod pgge (59p 45 Lo TTNET Ciity 09ad o 45 U bl 125 2 D ( bit perinch (bpi}) alf )3 QL 'y SEs 4y
e € s s YT\ Ll s SO T ¢ S
FPEPPC Y - BTy SABTERTP SR s 52 &5
i i ) SIS 13,5 33 OBHE = 5 el Sy 5L 6 o

B aaml p
L TRty 2
R

. {ega) 14250

Al 5 oy pe gt d e A ka3 S by BB gl el L 52 5

oo by U1 43 45 L L e Ay e | iy S0 2T St kil 2d i ) Ol ds SOT sl ey
gl ks 5 0 o 4 S g5 S il B 3 5 ge S 2 S Dk g Dl DAL s Pa iman 3 s o0
g n i (5 AP b 2y 0 oy Lo g 31 [ Cp et s R e B PEPCaNT
i (waste) j o sldd OT 4y e S 0T sap sleals r bl el B 3y L k] g 2B S o
=S

i J;ﬁdf;;;ﬁj;;;.};wmf (Intet Block Gap) IBG ;,Tﬂgmlf{sﬂﬁ};wﬁmf;;ﬁ.jqﬂﬁ 37 4D
3420 4zi€ (Inter Record Gap) IRG 0T & 44

4 T sy sy o $SOT Gl 0 St e 057 L5 0 B s IBG Zpe 4y GAP LIS sl

o sk (g S (Waiste) » sl 5 v MES

{tn}j_gi J'CJ‘F ole)

Ly e b ey O Sty o L2 e 4 B S 0 b 1 (GAP) (e g Dl da o5 L (loj o

:J'.;T,;_.;-ﬂ et i




s by ST e Ghjgel danye /%

e .
1 Xy X
'l"-.._ﬂ.—m--n---J
LA IBG
y

N

o m— om— E  me e R 3o

-'FJ -d.‘! ';"'...i-' -'1'.1:

a— _F_I -

=
Jylad

g
2!

™
(0l Lo b il e ) B 1 25 2 L) g

':(‘Z_.-Jn_.u-‘b-f}\.rfl_.lu.lﬂﬁ _..J

Zh-'-.:.:w..:__...__;_j_'-.;_--i.g'i_'-glw_.,{Du.'ﬁq-:-ﬁuL&;Jl:hﬁJTJ.ﬂ.!qu;h h}’tﬂl__._-‘-_‘..l {GAP}JJJEJJJ;JJJJ

t b
; s S gy il : i i ki Sy ST
o e i b g f LS Dl ety anils 01510 5V oS iyl 3 60N/ SEC b ot by guerh N5 S
Vg =60 in/sec
[BG=0.15 in

T|.1J1-LJ#|}J£~L;44L5JIHLM1E{|M!JJJ1’Q£i_P'

P B ﬂ_'ujﬂ - 0.0025 sec
¥ (3] .}m

ty = 00025 soc x 1000 = [ 2.5 ms

Sl sl i IBG csl agli s Eh;:-f{;,.‘w.}.xf-;ahjjmqytjﬁh Liﬂﬁlﬁ‘,'i_,.fﬂi.‘;ﬁ'jiﬁ b e S 12 (IT)
300 (F T30 0.75 (¥ 0.3 f.".
e

/sec = tp=— = BG=1501/ x0002sec=03in

o = 2ms = 0,002 sec A

[ Wy =150 i/ BG
1



Vi d AT e Ui:j?.nT A g A
I — Sslelibl o300 § 383

§ g b/ LS e ola) G gl il s 25 JJJ_L-} Akl gl o ! 200 ;l_}i;'_ﬂ.lh,.:.--.:__af._‘th[]]j

(J8> =D = 5bpi)

-

= i | = o e I .
-r—lJJT*;-*"“"-:E_LLI'-:H‘?'ﬁu-l'L{‘:'jl“-"l-'ﬁ-"]-:',?ﬁjd"’-"-i"f“-’"*‘“;d'ﬁ‘mj"'

a1~

! G SI". -

RG =15 5, s 23 g :’t““[?f S
:.g.‘_"' =X s _——= i i 2

l I.?‘]'T'\-' (]} D .‘":IE ..; 5 Q e

ale 89 R & it w3 0god

Lo n-v,j@—' Tkl o 545 a0 3 Jlad S0 23 SO0 (Las; 55 Jl slas pomel s Bl L s Yjens Ll o
Pl PN ,_5.'..-&5"::1..-

S ot o2 A 183555 S gl gee a5 o 8

1ol (EOF) iy /555 3 (BOP) g3 4 KI5 o b o imilso 253 5480 i o ) St N5 S S0 ™

(vga) 1315 Sl yiafoly
s le Sl I._:I-"'Il""‘l Se el ;L ®
J"__aj e {l_.ﬂ-!l'-

S

st E‘_,J {E

R ] _
r f:-j:n.':__.,q—_;;:.n'i_ﬂ.‘:i‘...-:_g:-._ﬁ...._,!r:t.i.a;_r_;'g_;.|_,.._,:nl
RN

(5 gD N Ao (| D) & (b 1
| | < e i
(gl pou) Mg 5o [ GSWsbAT (L) Sy e b i e B sl 2l
(il Lah by oS = D[z - (IBG) S Jib iz J

3 5 o 1 15 ity 3 ol S B DN o B Sl SRt by i S A 2

I.J"'"dl ":"'-"J‘L = Li.1| E.D':-z.tl-:-':ll

G (nch L bvie) eSS a gy ojlit=B
shas gl il skl s 5 s - S

B+G (inch & byte) & o3l b Jb =G

R B
iy d =T e b d2) 'L;'i_,ij'li_;uua.:-.u:..«l.l_p)ﬂ :{LKD}IEE




i) ¢l § ol e e

{ ) AR
JF_}J&].AJJ;__:.‘I'IJ-:.Ti..j;J'H-L'F.ﬂ_;.‘r;J-;;;_,rijjjﬁjﬂgdi-_ljjhjjjfjjlmwrhr_ﬁ-'&‘%ﬁ.ﬂ..:uhhuiiﬁ;jlﬂﬁijfjalff

E__,_?J-..J_di":k.{‘,_ll_;l_m_;ﬁ_; s s e 0L B, IJ;JTJJJJJ;‘&;&?L;J;;&S-H?.{JEJ'&LL,,_g-'-.'uln.‘.j"_‘}'l.._u.,.l_‘_é WS A s
Il- Illn- = 3 [ = A L
NP aalllas 5 30 L0 ;_,J.w.gl_j_aj_;.:ifj_flal_ﬁ_.«h_;d...:_f'}q

(D 1B = a8 a5 o jluity J e

= B=B, xR = oS & o il Jsb
R= )8, aijlatld b

oo Sl e
(1) :{

}J!_!_.;l}.;d_i__u.jl Lﬁl&"’n#'l.'-;l.f_-ul_L-ﬂJ-‘rC_-J_L-qlt—'-_l"..'l_;ll.'i.'IJ.'I‘-'_jGﬂpd&&hﬁlﬁﬁfjjJJ#Huuﬁ_ﬂiﬁthhu ﬁj:{ﬁﬂ}fm

:J-_;".‘h\._ﬁf.u.!..rf_g-.’_f:}]g,}nb
B
Lﬁ_t;l-_rgu_':'i.;.dll_;..aj_‘l = +GH1{]0
a8 gk aodad gt ey Lad B il 4 do SL el 430
e oo b =LxDx—
iy temlallx e g
3587 b eSS S a3t (S pals' o (JBa aal b i e I = ol S A
o305 b aaS™ Jpbe 2als o & nibil. S8 mals’ s ok dals = g o b AalE
I Y] s s g
Tt 1 Sl g o b ol e ok o503 1600, (IR Ls 058 500 5 (480 3,55, 10000 L LS sy LY
T g
zul1200¢F 7 1000 {7 221 700 (7 7l 500 €1
‘e

A2l _a ol BO0000 = 8010000 Ll &b b ST 4 4o 5L

-i.q-.:'-.i_;.':

=3

Wb e bl Jak x JEe = 800000 = Lx1600 = |L = S00]

J.._..a_.;..': L }|J_i 5l .J—""E'IJ' sk ey AL ..:_113]4!‘.'#} hifﬂu 3 3l Jfl Ii.-'ul-lﬂl-!h;l 0.6 ot n.__fJ_,L_j 1800bpi ,;_5_.:.1__,.1'_;_‘:'-[{:_1-—\’
' il
S6(F 4357 45 (¥ 87 0

a5l e B Sl e 1 G Ll



.‘-‘l-

B
il a fan |_L...~:IJ = —xlﬂﬂ
u_ﬂ.i“_ i I B- 2 +G
= 1404}
. e ) — = x 100 = —-—~—lm 100 = 56%0
G =06, =0.6, D, =0.6x1800=1080,, B+G 1400 + 1080

Ol plas 45 Soleainda ly ol omil s aalinl Lo ja =¥

-

t, =4, v, =125, B=100, D= e = 1600,

t, .—-(_]—:::Grt:,xv,}:ﬂ.{}!iﬂﬂxlij =03

3 nism: i
Vo

it sl 53 paly 315 U s e ey 2l 2 L B Sl e 1) G b 3 grily 02kl o )3 slons St o

r-HJ-F"
G =05, = Gy =05 %D e = 0.5x1600 =500 byte
Sy b il 03liid a3 o et Jlo-

B 1204
PSR TR o B N T e 1= R0l
gy a3l o 12 B+Gx 1200 + 800

il BG =05, 1B =50 B il siia D 1600, __r'ﬁ.aq-lf.._g,,'.j; 5oy 45 =80 5,8, 1000 L Biaty ¥
) T fill._'s' _.:nll_,.i _jl o shin b \_Fﬂ.irl_j L‘.l_;_rl-
e

B =80bvyie
m{ 2 — B =80 350 = 4000byte <5 ol

> EI-__.: .:f‘_,‘-':.__._n-l_-;Ln-:_J;__;:a'.'..-irﬁ{}

(11} l]EG =G =103 in ® 16000 e = B00byte

B 4000

{I] _,[II} JLJ_'. -.__'l-";l.? -:.'&I,E.f..-ull Ay = B.n,.G Klﬂﬂ=“f"nﬂg

200 I..IEJ:I‘-_I S JL.EiifuJ;fﬁ;A.Ll'q Ejﬂh}rt% J|_§3J|§q‘-}~.:.u_'1.:15ﬂﬂ ..'-";3;_;-—"13:5;55._,5.:,3-#;-‘1 Li...-_;J?IL..U ‘;'-_‘53-.-1&_;}—{3

€ e g 3 eakinad gy Ol s (il Cul TBG = 50 2liad 3 ol

= 2000byte

g
- |=25If]4_“|‘::— e
B+G) 20030

) ) i
slacad e [t i 1) 3y salinal Ao pal={LxD)x
P TSIV s A KL g ;

FHAREE
l_:_.-.ll_fn_h L:Hl.i I.__"'!-tjl-\.r? JII_;:J1 I‘:ll:'f% J J}.;"_rﬂ l.-_:lll.‘q." m.!h-lj.lq.-f i‘-;l'.‘-'l'Jllg- -.Ih.u'«'_:-: l_‘:"_.‘J .J.lj::ll 'l.'-:_'-';,.ll E-‘l_-’.pi'dﬁ;}l'_rl Lj_ﬁ;l‘;\ _.l_ LF..._.,.JI- l.‘_-'_.:.u_vl..ﬁ'::l 'ﬁ.: I,_:-Li;-lll E':-_.I._-l—||

etk

N }_‘.]l_::,ﬂ h&ij\ﬂﬁﬁjh:;@'uiﬂhjfﬁjL}.-:—J'L:-—E;J:n.ﬁ_’.! EJ_:LEJLJJ.’& 1.3'-'1‘7.?5-;_!-"'..":"":_1;

.J-.:;Lfljllj:lﬁ_&'_wl 35l -:.-'Lﬂjkllﬂ rﬁjﬁﬁ.kdlﬁg‘:‘:ﬂ{th.};Fb ._Illn.'.'-_._;..'.l—|'iIII



Y o SO i i A
Oilelbl 0G0 § 6)ads e -

g ik s

(Direct Access Devieg) J1w Tl ol 45 sdBa 3 slaosia w @dluLs § g830aT iz S L la F oy sty il gladiile
a1 ;LLA..'-_,.‘.-...-_;..: | S s gy 15 p a8 Sl | gl e da pl el S22 S O g dm gy s (disk drive) ;}'.:a,f;ii.u.l: L

(ol Sl 5L alds Sl S ass | ol 530 L5

e d | Guksdim

g ot ] 2 g gla latalads 3l a5

oppdy e 551
olt gleaSg s (Ll

Sl Sl (o

: . o gh | JiTas (am) o g gt e b Al ~T

N TS PRUL WY |

ff{a b aSwa (o

(a5 elas) i5ln HT00 alzje 3 DO Qopn oo b 2a S s ¥

Lt (55 53 S a3l S e (la) KL QP I WL S TS PR ) j‘F-"".,d:J...&'EI'IJ'M Shab Al () 45 ol laSen s ¥
st S5 St & 0SG  g a3 S LS

rdomdo & gy dlaaF a3 -T

(single side) 4 1, 25 (Ll

(Double side) 4 4,33 (e

gy 3o Y olaad B3 -

oS (Ll

(Fade) a¥ e (o

oo Sl 3 -8

(single platter) (slamiauss (L

( multiple platter? (Pack) oK glemine wix (o

21-2 31Y pana a5 303 ;.f, WGP 2N a1 L 355 05 0 vz 55 oo (Pack) ii‘J;L:Jw1 i A glBdS s 4 e 40
2n ;! :':".,li:l Il s g2 ol Dl ) A8 eatimal SBU= gl p ) ol a3 30 S o enlind 5 3hs =3 5l 0T 2y

(o oo enbinal 4



s el (LI g a)sd i

(Hard disk) oosme $5ews o2l

(Floppy disk) ¢ e S i
ol 1 Bialgd 2 GLY
gl s LLAWER AT

,_';_J'_a.: lii-u-lr."l';[_,r.r

L_-F"""EL'*"’ T EE ﬁﬂv‘it

J_,.’-_ra-!-:.df St Ay e Sl sl s o n."a"‘ii‘.t.‘ﬁ wag b s S el gls wi(rack) ki

o sha s sldel & {pack) J..‘::.; ONERTY f..-!i-'-:_._-fl_*.ﬁ adl ek 1 G 3 aiies Slaa gy 3 E_Ln,i e o5l gI-L...‘-‘ seylinder) 41 oY

{I_.._-__;.'._': il el a5

Lt o e 38 shon 4l S 6 B 40 75 el (S gt A iy Ul o R R BT El b ol
W a L }L g5 sl

g BT

b o 5 ot s U JSls e s )L G AP S aby sl (Gl

el L S 0.5 Sl 512 Y e S a0l

ol s sl gt B s Fa staol 2 a; S J bl

el - RPN L el a g B Zd S

o b gla g S 3 Wl 51 S ey S 5 s SR () a5 e 4 Ll

e el g 28 3 gt Gl i g a3 Lyl s iy pan gl () 3 3o 4 4l

E__'l.i:i

ot g ponsts KB
::_.,:-l.‘l JJ::-_:--..:.-F;.- t_,.; jiwudiulj_}ij
Lol e AN

4y g e Y



4 /F_ HHJI}TUI:LF’*}PT a——
ool bl g spass s Ay

LY

Lok a3 sl b s g shasl= 52 g S e )

b e lika T SWERE

(CAV) o S Sl e ¥ |

| CAV = Constant Angular Velocity]
-'..'J__q.i_‘_;ﬂ =J'|..".'.-||- _.,...l,..l "'-R“‘i"’ le..d.F ._;III 4 P J..'..'-'.-.: ILA'\.{R&H—LJ l.:_.-.:'i_lr!ﬁ‘ '.EI:III'IE L.:J ,‘5_3_,.1-:55 ‘:1] -:."ﬁ.i:.--': '.g {IDE} J_.E'_:__r"l ,;_;Lh.f.‘;:.m.lj aa o azis

s gla s ) ke S staslS b b a3 e (s gl AR P el ld o by S sland badSuns ool 5
P

3 ks 3 s s 3 5 FS § 5 33 Wer WD

(ol pelaw D35 Con ) 3 gn Sl audijle S5 5 L g oS 81 Plodue saik ()

S o gt | ekl ks Sl 3 o alew! format 5 gesls s ij'mr...u..- e 52 ) ;5_;'[“,5[ s aanka (¥
LT Sl R P L _poza] (ghmadl L e3 g _pn e 3tin] $s ghad g3 i 3 pe 0l a.;dh:b,-J:TI_c;lﬂJ_.al;: s Ola ol H
s ealaky

(g gy 3 il adl gl aplad T

(ol gl 2y g 5) il gl 53 5 o pla T

(357N) S o jlas F

Jailiw splad _ a0 ojlad) )y lailge 3 pgal oS el sl oAb CAY St U pblinn gladSius 53 @
e esbiced (0T opLad - ayg) )3 i ojladd - alpiw] j1 asg) aplaib) § (poiaw ojlath - (ailgiin)

LN ad gt 0T 4y o ma gr JSAS 1 R G 2P T A P R e Slpm
O oo ol o NI ~-_-;_;'-.L& Py, LYY sl oy g 1y il 250 NELOWERT- -t I PRI EIEU R ‘f,""'.}f..:-" (cluster)

L Vb T3 Ll il Dl e 5 e S

(ga) X 3 Sl el sl
_ohaj cgla Y PRI ERPRS
b b (s el sl (!
S
5 pa s A {al
_l:ull.r.lﬂ J..ll a2 ?f;.« 3l a3 l::l._l-'
(ot yi £ Dl o= i) il gt 53 4y M (.
{lilj.':.-dl :I-.J..n::' ag) ) _;-'L:..'h aldms {;1

S



ﬂ.m‘;igll_JTul.E&J}.nT Aojaaiik g o VE
Ay A e cileilbl £ 3l § 8)a8>

‘guf}apim;gm.mhmhmltpcrmch Epn#fﬂp&(#’lhﬂlwﬂw& JEsr aely ®
332 i (Track per Inch = TpD)
_ﬁ}?ﬂ,ﬂht—uﬁlfwﬁjﬁhjuuliluﬂ u'.'l_;.'- "':.....»-.‘.'-u.'-ﬂ_-- 1...,:-|_||,:1|I

s
=av

e (y =10 ®  Mb
i) inch*

role (sl el sl (¥

Ul s sls

(seek ime) g &yl U 3 g Ol L

(rotational lantency time) | == = J,.:-'l.. Wy Jl .3 a5aya ol (o
(transfer rate) JU&l = 5 (E

(RPM = aiis ;3 433 .n;l;"@ TLGMPR LU L Y

(selting me) | izt Jla} (a0

{wage) 1) 4553

_U_J.:HJJ'J“.;! }ulnn_;ji_;_,}l.__;;..ll.u nu|:|_;t_..¢.l|_;r-J..p._-E1....1_31__.|L||..,,J|.|J...A|JL| ._l:"l"'.-l "I"h..-""‘ll"...l'"-"‘
Ly ] D L 1[

._?:I'..-:'..!J iﬁ-i‘;_‘l .::lll.i_:. |:n...:..-" }

it & 5 J

' {seek time =3 o)  Jasrdilaia! oiley (il
#;eEH:Jf(Jﬂ:m}_nil;_»Iu ufuml_,p-_ﬂ'u,.4.LM:I_;.L...,”_,...UJJ:.L.:‘_,.-J,;L}Ja..:-d:.ﬂ;.aﬁ‘;_g.;jjkf_;‘:';;u_;;u.-
E.ﬁ_,.la.hs-_g.._. -:',.'hu-_,.uﬂ_':uj'l_gla.u_,..,.uld,s_-}

-._,...u'-E—“L,'l.U .-lh.!.-lﬂ L:L.-}._,.IL-LQ_;J..ILLI-_{;\._:.& 3 A {A...-'LLTLA}J.,AJ'_F!._JLubl 1_.1.,_1.-"__!-"'"-",!"-"'*-:"-"',."h*"_}"‘.

ek 2 ) 157 $8S ,__gl.ﬂ-_.u_.:n-..- _;1 1:[111.1“]. \SET) -:_.,J‘,.I-E' b _-;Lﬁ.k;:-w a2 5 olaj =2
...:....u.ll e il .f_-_.-"': 3 '-.!-':'I'Jj: liﬁ.-l_j.'i ._:ll.'l‘,'- _j.l S LJI..,I-_J a2
(Rotational Latency time) 1538 =55 5e ol (<

_;_?:S:.a'uﬁxif}.g}_:,,ﬁ:_u; a2l2 L;'I_'C..:”.'n'.JJJ:L?&L;J.T..-J:'LU-..,JJ.HM_:.‘,]aa:-;.ad.l'lj—-ld.l _--__yid_uu:-jy-u!-.hiﬁﬂunjl -

s i S g S S Dlyaaly s e (i



A -.-j.:.ﬂ_ﬂl_,l.l:uhj:;r e
— Sicib) R | ek

“é.l_..:'-'l _,.l"_j i..!i__-l_.:, Jjw_‘j;&l'"{zrj h’—-[:-m-:-:' I"_:!--ﬂl-.':-'-.‘ :_;_g.h.‘_i_.._.'i-_a.ia\f:.:-: -;I_.l_- -.-A,:..-E '___:..-I.:i:]rl.._-l-_} @J}J\‘_ﬁj): .:.'ll.-l'_:;- h.u_f-ﬁ [.,i-t-ﬁ-"].

L =r= ._-;;‘1J_3‘:'£-;J-"JL'_:I .'a.__,.uﬂlr ‘

o8y ley dagme g Las s O RPM L, o7 457 o oRotation per minutes L wazds ;3 33t B b 2ol ':'i'"}"} |

_5.-.5-.._.;#

:"L"..:'JT'J";““'HIJL,&S“QGT'.LEJJJHJ{T}JJJ:‘

1 60x 1000
r=—=x

7 RPM
i (1) a3 2Ky e Jaw g AL aE 53 553 300 PR FCPRL e a5 PP RIS SN G5 33 a5 e st Jlie

¢l

1 Q00
RPM = 300 —=I= -e-;{M-—= 100 ms
2 S0

‘ (RAT = Random Access time)  Jolad  gliwd Ol

s o) (a5 5 ga 5] a3 9 03l et 87 glalisd B ool e pole o2h i/ Ol gwd 45 (glalamd oy g 3Y NIFSRLIETY

AT o Cnda s+ :sAla.jljjli:TthE.aj-i;L_,f{uj:Lﬁ}m\.;:ﬂjﬁhj Ly .::f;lj o O

[-E.e"kT = J.ﬁ'...a.'f N alj=g+r

S Olen 45 54 Al g 08 +T -'.;_'.I.-._.M'J .'_ll'.:;:L{.l Al '__,.a.'nr.:-.l ._J'IS‘..:-I.- &5,'_','-19.1__."-':_:_ bl o Oy (84 r;"‘.-l iy 'I“F'J”“J:!-J gl ds

bl o (RAT) galeal bt

;{transfer rate) &5l # 4 (&
J....i_’sr_-hjadl_::.“ E‘;‘-'-;;l_: _':‘,.-f'u'._fl\_}..':'-'-ﬁ-.‘.{..-.:.‘.'ijl -’..HJ-II'_.,.# ‘;.'&ﬂlfl"l_,l_b_l.:.'llh.!l.ﬁ
il (BPS) 4l gl L 7 s B

S e ' DT 0k i IS 1 gl JIEST E 5 l.

Z:_;L'J EPcy Jua=h ';:-:J.J i s a

B, Ao oF Olp o ity S -7 J



M MJL: JUT U'l-c UV_\
" — ileilbl (300 § a)bd i

i(setting time) l Gt Sloj (&

._:Li;:pdl-_;j}lilﬁu;#&fu;;ﬂrj .:.u..-,E.J;_,.a_-d}-.,ut;;'JJ',};,;JS"JJIJ_‘-JE:Jfald,;“l;.;y;.;:.q,;;a,ulf:gs‘_,;as’k_ssh;,

Al gt b ) il sl gy g e

_ﬂﬁcﬂﬂjlkﬁl-ﬁ- _;:J'ljlh{_-;!':__,:ﬂi.!j L.L.L.f_‘_rli.:%l....ﬁl .'_}TJ.]_:. ﬂl_‘..'i_.,.s'-== ﬁj:gfdlﬁ1&ji‘%{iwfli J|_‘,.::|r.'...-'-.::|'|..v_}-

:(Mean time to failure=MTTF)  ous g alo} rwaie I

(o Caslm 15 500 5200 L'J-:::i__m.bl} L L R e a5 8 a8 e Jaw e el

3y gy o ) (ettyes B r S5 5 IS 158 3 4 ol N iy AT 1 e S s> Sl
el il a-hl r'L?-J'-a-'-jj'u-C.f‘,..'n'l .tn...uJJ' h'.._.i_;'anJ_,;K_« s _;L;- j-Luig.:ej:l-J-L-l\:.-JJl fﬂj&r};ilﬁ;!ﬁFW{,ﬂﬁ{hﬂT

a |+ = |k
'._.—Il.! L™ ._II|_1
'

" | Gap ' Daal | Gap | Data 2 !i ]

-

."_S;_n. J}.'S:...- _.l"h .‘.;II.J.;!II g E -'.I.Il_J_?g-n-f jhl-'-'_*i‘:-j: a2 f..'iJ.-l-"_ll.l rL‘:-;iI l...-ll"'ll-ﬁi':-h:ﬁ .Iﬂ.-l_:lj u_.-!lj"l- -is‘ G-L;-:\:M_?ii‘,} |:.I"i1 BE :;.E_:-‘jé.rr}i ﬂrhﬁjj l:-lfll'

.}J.-':-‘jn-:.'l'-.'i_}lj ..._5_;_3.'.‘£.-| l_}_,blﬂu_;ﬁm;ahﬁbl szll_,_'h;r,‘,_-__slh*f__;"

_—

i Data 1 EIJL::P alemilsl | Data 1

Data 2 sl oletle | Datal l

J(Floppy disk) &Xasd g8

EETITRE S s el ) s i Sl e alabla 95 Ol 4 e et w et pgigladSins & g PSRN
o) (Hard disk) Cdva slacdSuws J #3854 L gl

ot -.a"‘L": b ..f.iw—;-‘ili-?:hm!uh Lhni'.';:.n-r_l u.f]u FERESIM 1_55"]';" d-.L,il'I..:a nii.-m-;.ﬁ CL#LM;;-H ‘_g'uh-.‘_";.»__i ._13:}155-}1.'1'

il {4 e gadt gy ol (bl a5} s 850 S5 or BdKes D6

.&_,.i__rda_a Jh‘f i} g d..:'uh::'-J_f’

(el o i e 32 Zoailos b PTOIECE pogie & & A= 023 Jud el mal g lida o Clablos (5 1 (S i:jﬁﬂ'l:h-fga-u;-" L2

R i (O 51, B : \ ' ;s gl o b e
'*S.LF.-VW _:|JL:,#‘,.L_:.JM}‘_&NE;}J#:Jﬂgiiéjﬁgiﬂdﬂ?{[{ﬂlﬂ,rlud-j‘jgznb-q_;:_-n._ll.'lu_l“)lj‘; n.Eﬁ-- J..':i_F'



4 At g
Slelibl b A
Slels (gl 9 o3 S 5

ADrum) 4Lt ]

‘g S

(3.3 4012 5 e 5 51 5 ol 33 8L e Vet 3 a5 st Btk € s a0 5 L2 pn ot
e &= bl 55 (5) il ik (Lo B

LI I S LI - Py g s g 5l el

E.quiﬁzLE:.-1J.Ax’_5:.;_]'-;'L:.‘4JJ Sl al

dlade 5l aslaial 35080

_'4_:.-'._5.1- anla L},.ﬂ P . :,'l|___....j=- ey |IJ._'¢ _E.'i tﬁl"‘,-;-'-".'.‘ L_;‘L:d.f;,!u'.s- ;'u:..-_l'n b ‘_}_:_; {1

NV g PR PYPLS JRPPPINICIL R P R P

iz La LIS 5 ibem oslinl 5 50 a5 e L 2 pe (sl L slaal 5T Y

A

15 s (mtln 5] Ol il Ol e 4 (F

JB e b (gl
;J'.:-.JJ;JJ:'-@UL..AM.AU'.1_g-L_'i':......._llJS‘-.i...!-L:-__q.:;.J_;.lJd..n.’ﬂL',."..]'.Ijl_;.:;.J.H_,;Jﬂif-.:_ul‘_ﬁ'hﬁkgbhu';_;;hdi.ij f.__-";{.-."-l-;l:'
il e ey a i 0T woandt E1 45 8 an et a Jo 800 B 0T 4 andl 8 T s Sl et 125 0l

| 238 o3l

Sl Sl iy F xS LT R PR PP ONC BE PRI LA PR SO LR VPR EGEES, SR P
ealy st a5 s Sl 33 B daa e OIS 1 g p 03 Dl ek ST e OB el and g 2 o S e
HAL

- .
-l.;._.-.ll L;JJJ_J.u:blL'."l.u Ijl.h-n.'_s':.w.l..'.l ﬁl;! :3 ‘Ij_j-!n?- 'I.ﬁv'."_s:.u-l.-'l [_-_.'ll l:.-.F'.‘-.-- :"Iﬁ

g = 518 Sl

(3 yla ;-a.;_ﬁ 4..1~:I| 33 LILl‘\iSZ--J-lJ f:__}i ,;.'_|-L1 Jo A



th_iay i1 iy 3 gen | A = e AA
4,4? A = Caleiol 3030 § 8)6d

£l ' ) 4y iy A sl Lo 1) S
sl Wiy 0¥ 2 (Sl oS amd 53 5 245 o5 58 alog a i 4Y gt gl p g :

- 7s = . - I- I .
.J-.:'Lﬁ‘_;-! :_._:'Ilj ;“L’“II‘—F:::TLJ‘lJ"L'S\_F"'I"IJ -:-L*l_,u_ﬂ._:-.uu.-.‘-r.-u JJ;JF

e o Fare e +lanlel s 8 UL iY L5D
o 5 st e b S glize o e Jab b andl OS5 WSS 4y 1y o aTp Y g g pladd ) o A

.J;JgﬁjllijﬁjAﬁﬁl



A pls 3T e uu)?..n-T Aanis oo

(optical disk) : 514 (Slaelad

e S ] el gladSin s U3Vl 355 e 03l Waasts (5 jles p3 sl o 1 andl 53 4 255 J_,JS'.LSL*UH;J;
1 S g a3bint (g Slowe g5 (5] g dae D3 S

[win) 114255

b o peS e DS gl gl D gl & 300 1) S ol S ilea 3 8hp D35 pablibe sl 5 aslind
gk on il B B g (e et d ghdh RIS e (5 g laS s ol Y 40

WCD- ROM
e WOIm .;:T Y '_'_,J_| il ..'i_;I-J.i 2 37 3 ] FE x.-.-;':.f"-' :_;ln.:}:- -.:}'IS:.IJ T 1Y, olalsl .L_....ﬂ 3l o a5 Lxa Crel u';_,;i.l._ilnj_:'- Lah ol '_';_,,...._._-.

(write once - Read many) 4z 5

ABCD - ROM 32 e S

b sladSns 1,20 5 (Floppy) o swiSns 4200 Ly 35 il SV J&e CD - ROM.Y

(o o) il WL plga 3 20 )5 wCD — ROM Y

i $S3 by e 10T e it 53 el 3l T SN £ 5 031 blits s S i L (o el Ol Y
(Caned aladi) (ol 28

] b gtatSia 5 S 0T o ta Ll sl =l b o Lely aCD - ROM 3 (oS 2s e - F
_;:J..:.HJ»;J.:r.ﬂ-.g:_'.,.1'-;a;J_}:JJ]&.'-A.-'@.:.J'-:-._;I..:i:‘.,u_-;cfﬂ_,_ﬂ.::ﬂ.:“,.l.jaﬁ sdke o=l le | G ge gt Dy CD g a0
el Joa e hzes s e 3 WL B LCD

T Dby 5 Sl 02 =l o bagld (g flon 3 5l o (Digital video Disk) DVD ol a 5 ¢ slaebns s ’.5_-:1 E_y-.
(ol LT 10 35 Y pans WDVD 23 B) 1503 b 5 aobindd 35 50 Lo b g e 123 61

B B N T i.iJL-uL'S:.:q.Q;|:_-;"|.nCD-‘~’

213 2 e Lh-.'_:T,;_n;_j_J o lias u.‘...ﬁ_,.:_,..,gq.l..p'-_,:-u_hliﬂJMED-R@FCAJHML&CDH@,IH

1 geadoliie = ()9 SBER 2
2)093 9 A (Y ot oS S lal SadSs mbhiie 54 55455 30 pleal LT BT g g 8> 758 nl 50
il ety o g slasSns S0 cudpb g oM @ blns Sy UL

il Ly ek gl s Ol e LU g S e eslind g 6 bl S5 £S5 as jH(Magnetic — optic) MO kS 3 1 4



W auw iy SUT e iiipel dunanye Y-
I — aalciiil il § 0)aA3

S L erms "

| f_ﬁq-n} (CD) (513 S aimosts ﬁjhnfb o e

i ol 52 4 CD-ROM g4, 2 bosks g jlws po-3 i @

ala dyle 2 85 apde S5s o] _:.EHJJﬁJJJJfJIG;:?;'E-GM_EﬁJL*JIL_—E‘ii Sy p CD — ROM glmasla

l.‘JJ-! ﬂ‘:;‘-dn d-"'l"lj L;jll,uﬂlﬂj.:‘?l--: L_n;l...,,sﬁ I..!-u.‘a-l_'l I.--;II -.._'..i_'f.j.# _.II_,.I'i r._'llu‘:.:..-l1 .‘i_l;._’..l l___;_:....d ;_;Lﬂ.:-.‘.'ali QJ.:J-:': l_-',."_._l.l--.l..‘i.ﬂ _]l CD —RDM .
..d_rn..-"u d.:.:'-'-_,.; -u'.i_g 0 4k II..F.-I U '-...L'..:'- 3l _Lil.! II_.;JJ...H ,;_;_:'LMJL': 1_-,‘1I' o e S e ;;L.,_:.Lm_aT FERSC R o

il _'.,Jlt_ll._l .:I-"'I—,' '-.‘.1'-".-"'5 E (.’].’-1.': I_l;Lh_;_?‘_{.p.u s 3l uu_...::b&n,;_n;l.n-‘l‘.;:.-m.‘i q__ﬂ-:IJ..'.'-JJ |

-.L-.nﬁ -.:.-lll: E::L! _Jln.:rn:l \..J."‘IH_;J- lelf;nl- [ |

«CD - ROM (S 4230 laodfa Juilas oo

Al e D e S ooyl 4 ek 3 8w P Ty b b ey o+ CD - ROMg 3 Lagals g g2 (8 o
(Constant Lincar Veébcity = CLV) 2L oot

g gbe 4 easl s gladd b S Ja e chand 53 (ghas 1) S s o jar oo il AL DB gt Lo e Sl a

i W 3l D e

(pae) o) 45

paun slagind il s e s Sl 0 haglid 5o 1 e a8 g o)
l_r'-:l’l-"'l'*“ E.FL“‘fi"l-"

(CAV= Constant Angular velocity) sl Sl gls oo g T
(CLY = Constant Linear Velocity) ioulf | oo -..'.-E;-J-.‘l 3L celmdSins

et elasd S48 e ladd ;a1 pdie (slargll s i =Y
b5 ST sk salizet LD Sl gl o2 o) CAV 2o 1o Jo o ) CLV i sl 4 WD - ROM js 174G

J.,LL,A'.H:D - ROM :_P}ln..'_.._.l_r'a.__.r_..d_-:}u:- 33




Oile bl 2050 § apsd

aals 3T e ghigal  duswas
_—l-'-"-—-—— J

e PP LT T L TR R l_g;lﬂhi.f'.:‘,.m Olag Koo Dol 3 Wl s sl o oad B oy WL Eel CLV S 80T L ag

J_;HJJ‘F;-J{LH:&-.L}.I;EL-:'L‘_:&L:AL,T&}JQﬂ@;ﬁlﬁﬁjﬁﬂjjJCLvdﬁjj;lﬁﬁ

CD -ROM 3 &5 el ogod |

o e TE 4 g gl ad Ol A T g3 a8 3,3 e axlisd ,_;’ﬁJ_:. 45250 .,_a,-"-"l,f.-"-‘T"-:-H' WCD — ROM =
:__.r.?-i :__;: J‘-":""j" ':_.J-'rl_- ...‘...-f\‘.i _J,;'.__;,! -.L:L l_J.i'l..'.,:l— ED J.A t_:]_j‘ J‘I_':_l;l_‘,i h;TIE '=_:|L"',q_-;" -:a_'l.:.'.l"'-..:l |J n:JILG-'_'!IjL!ﬂl '.;..I'L_l_’.tds-.z _'\_’i- _I,.ﬂl "‘5. J:‘Jfl._:l-"
TS RTL PU ks 318 340 000 Ll = b = CD a )f.;.a ol 4 L3

3600 = 75% 2K = 540 OCOKE
by o ablB 540 CD 2o b il o5 ek s b 4

335 gn et (aids 4l 5 58 3de 4w LCD —ROM 2, 55 2 8

DMl | guabolite Jans ﬁmac,q

S s smSS cd pebliie o g i AL andls it b e ctete blihe Sl s 1S e uSins bl e

Rt Lo ol slgmm L op! 2 a8 Cdd el gl gadaza

{Return to Zero = Rz) w4 b8 L0

(Non Return 10 Zero = NRZ) io 4 ;.:fj'.jﬁ_,: X

(Non Return to Zero Inverted = NRZI} _n Soma i 4 055 jL o ¥

(Run Length Limit) RRL Oa 57 45" F

lhe e A el DL D R g2 rblihe s g 53 15 B gt r o e g 250 3 Dl e
e A L eSS o Sl 235 o

aiSss Ye s CUEIMPM 3 FM gls f5, MPM 3 FM PE I dsshe i gl s 0l bl 52 WS 5 B st slae LSS 1 F N
g pa a3l

(RZ) yhue &3 owmd 3l 250050 1

e Jf" 4 e il .zi.-" e 32 0 A g g D g, oA cii-" 83 e Jate dlell sheul e il 68 g i e Ol e

g hus gLlac cusl pie Ayl alyo logrT )3 aF ¢ BUEi 13 pbgy ol §3 37 s by o e alall AL G2 5 ey

Cunl edgpes )i @ CWTO» g @ Sl ol g oS4



dn gl slyt \J"EUhJ’?'“T Banniss g . = vy
/”_;i ——— clelibl 3030 § bjaBd :

“:"'.'b I;-?_I:IJM -'-TL-lln..nJ -_;I-__p' cll':l.-v _’flall:-ﬂ ':'j"?',_-."ﬁ {5__1-!]‘ JdA 13 ___'IIL:;J-' L_'-J..#T .L:l.,.Ll l_..-.;'Ll -Icﬂl-.r:-l J-.:Il'-’ll..-.i.'l |_'_..5|;- J= __,.-"._-'I: JJ:II-_}LE_]J.-Ilif- r'lﬁ'_’

i a i A : . ol - - 1 . & B ler
‘-g-l-f-l-{:j';-;",jljﬂlﬂ .q-_-_._L_I,'uIL,:L‘ l.".n.;:l_l..'|_}_:-'-- Lis'_fij-ijl._ll‘ﬁ- .;_.FJ-Jfl ':JJ"J‘:'{&J"J';!J"" e """l""--"?"u-’l.h.'r"l'-'-.-’:- ekl 2l x..-"”'-'!":'"""'

"':l..""l-l'..fm--""----.-':..-|'&""aI
Hi
~ o L ] 0 1 i f
B e R
i E- ! ]
: : | | rad 5 o Dk
f 1
l.

—=
i
mp—

RN RN AN R
"i‘ U'r‘lJ I v_r‘.j'q

I | ey
]| N o

L EENE R

o 1 0 d 1 1 0

g ey i a3 Ol JS2 s 1 S e 3 Ll AS ey e U T e b D3 S (sla ) Laulss
W e i g Uy 63 g0 e Ol kg O ol 2 g el e okl b Dl i g i Yo ook o Ol o 2
(NRZ) i 43 S 3, 0 250 T

olns pailes @l8ia 3 )05 s gy o8 e 25 (e S S0 R R oS 2 de OL WSS ol o3
13 MGT 21302 (SIBCY 9 136 (stasdo by o4l cuibls anaT D) sgidy0 peT yiio @) Léls 0 9T & s

10l ¢ 16 puablic s ¢ alg) @ QUTbe) o) 0 Iy iy cal @lg 13 3)5 selpdl siayl )b

DR . A I
!-=.+|—|--|+ +] =5
N - i | .
* : I’T""_l | LT
i | | i [N |
! Lehit gm0 U A
SERARERE
I L | 03 S G
RN
!i
h| | 1 —Q e a3l
e :
a 1 o o 1 T 0



- Aams 4L _‘.I_,.:Tuj.cuu__;;..q'l' G goa M
u!s:llh'- ::.Jb:h:;m\\ IRy .

=
by =

Do Sl s aals o plB0a 3 e e Dl T e DL 0T sl e W T S Sl =5 S 5o
ad a1 SG L asls ol bl ey 0L S g ap o o M1 4 Adh e ugj;ﬁlj;#?_mgﬁb

(NRZD)  poginn o 4 Sl o g0 Lol

a5 aiblyg s 0" JTlLa) b puGT @xc g cunl "1™ )Silai (o] Clgp q apeT o9n) YD G5 e cilgs o1 13
A :.}.L..uL:J..l_,:.-_ui.a,‘fhfjfﬁm,:..l_,:-rﬁa',: H.S'Ja_,.a_,,ﬂj Cedy a3 Ol T M1 O oiia ¢ sk

u)ﬁﬂl_;.)_..r;.:_aa..._!...-b PEA-AN HE Py ;_;;!L[,"-;IJ;J':U'J:L:“]“‘Z"'IJE.# ol

R~

‘ —I " i FETICE e
’ | i E ;
i

= Ao B8l S g '

»1 —I -I -I ] :1 ] NI b e glaslE
T'i -| .] ek

¥ 1 4 ] 1 1 0
Sk oty 33 15L5 it slait 4 Koy 355 0,503 b a J b dly 53 47 Sladog sl m SleDt (6 fluna 1543 LB g N
S e 305 i 30 5y e 5 52t gl gl o3 DS Bl 208 b dty o Ll D Sl i e 30
a3 gt 5 S NRZ Ay o ols o6 14 S RZ 2y 0 (0100110 ) 2y sl 5o 53 il 5 on otalin L3

L_u-ul_‘.q..-.».-.Ji.l.'i ijjJJLHR.EI ._,I_“ir-' el ,-...IJI.‘:J_- .-..1'-.I3I JI1 NRE.I

(Run Length Limit ) RLL 25 -F

L i ij‘_;p*,dn...l-‘hf]_.d‘iJMlHJ'J.u sa b2l ab ,Jd_,lemLenglhh Lot S il 83 T L
=t 33 ;r.-:'-*u'ﬂ,::-:"-‘f#-’—g-:;fua-,u'u‘uﬂi:r#yﬁ'hﬂ#r;lf@}uﬂﬂzf}“mgl?a.n.;}lw:,-q;.-:;a'.ﬁ.:
s sde 3 Min Jjl 2e ) 420+ RLL 0.2 &S50 NRZI 555 o i et & A3 a RLL O S NRZ oy 3503 225 Je s
(ol e i s Max

,jl'UJEIqiﬁqJﬁMﬁijmJJ‘I_w‘]M@ wole as -:..':_.,J‘hl.ul ELL J...LF-1.J'|-.| f1

-



M ds s aljT ) M i
IE osleil) 3k 9 61183 Y

€3 b oad dad DA Ll i Ol a8 B 2P s ERPUOE I - PYY ISL U
Qwﬂ.uJ#qﬂjlﬂ_;_;':F ;-i-d-.:u‘_..fj:j".:.__ﬁ{"";f _,i..-ﬂd.:;_f_}'l.:':'ﬁ'q'{l HEREL LR
l__‘.....kﬂ_-u.a Sein 2. T
e 33 Sl p3 0 hS 0 23 Sl b g UL g2 e dd e ket (N
el S paps gl J e bl say DRl e S S e (
el af s Gaps SRl DDl 0 S oS pam sl o EF
LI _nuljh_riﬂajuij;ﬁh-;hjgﬁ_;:;ﬂ.pibﬂ Y L;I'lf:;ff
ol IS di By S o Ola) il a2l 0,15 in 25 ‘__,-.-\_; Uk 560 infs 1S -~ ._'_'.._ﬁ’._,...\_:Ls;,lJ;Jf1l'_:1.'::
5{F g 2.5 B e 1y
oy i g Y ey ealinad ey Al Dol 1400 LadS ™ o it 57 A5 2 0.6 in oT o5 Uyl 5 1800 bpi 50l 9 SEs LF/
L
21 (¥ 36 (v 45 (Y BT0Y
e 2 yls (s ;JL-;j' ) access Lime -2
gl b Hhteas sy saly 45 glalamd 15 3 45 s 02l o g A g a8 glademd oy o) mride Ay
5 gt gn oy libom 53y H a3 0303 & (] ity
3 g o 5 d.E:i-'ls-,_;_”_,uE:J_,.qa:'l.hﬁ'J;hj s (¥
gk ot il S0y 3 aals {Jﬂsdf;_,,.'-h};..-f'-.-ff

A o q_yl.'; Lgll.hd.lhrtil.:- a4 .;,._._.....l ‘.‘_H.ﬂ __;Lll-q.]-.ziln:- LT ‘-'-".JL:':' |:-1_!|5‘_'ﬁ_"

bt gl *-:-“".r‘-_..l-"-:-'_-:-*:id.l"":"r RIS - L;n-F'_‘_u-J:jn.'_,..;iJ.lé{‘l.il:
S ped L o b 2 AF oS zed Do S B (Y

ol a5 Gap 3 e 03 Dl plE LY
Al s ( Waste) j» ;_gL&.i..ffl_;_jL-;ﬂ:-'-s‘,]ajﬁ{‘l
NIRRTy, FEL I;,.,_...a.L:S'd',lL..;.-\_'f{T

.J.hﬁ.:;_,r-a_atﬁ:.xl;uj.]l:iw'{;,j_”ﬁ_fj;_ﬁ-ijﬂ x'l-

U FEPPPNVL g S &



- dun by 3T e el dwwnga /Vi
; ﬂﬂh‘ A0 § 0)a83 i .--, By

Fllodt 3 0t e bt Lnaliile s 35 a8 3 A

S aSa - Ol el sl aliits L LS ()
S5 s - ool dibi o Ol sl L L3 Y ¥ 4
S5 S ilin ol abiil -l 4l (7
505 3 o gt bl - D gy il (F

Tty gl b e bl Sl e s st 1600bDE S b 5,08 500 457 L B0 55,87, 10000 L4 K i s LG 44

Has o
E_._‘_I 1200 F ! 1000 ff'll T00 {¥ E._-'_I 500 (Y
o T ots WSl 5 4y G | mbrliin E50sn &5 G 251 (6ot S (sla S shad 2 Y-
20 Gy oS5 I8 4 (S (7 i e
la s e e 4 So (F TR R

I USSP PGP, S RO P USSR |
.Lﬁdluldug:—:d_j}j-ig:m-ljj:l#uﬂ{ﬁ
sl Sy 659 3 53 (Mg o5 2 (¥ S
.mlﬁj&am}miﬂzﬁhﬁljjlciﬁp,ﬁ;ﬁﬁ'f'l"'
] DS | prblitn 253 53 (g0 ol St (F
il o § oy ge plas (access ime)  olzas laj - 4Y
.:_,.&l__;:a.!..il_,&n.'a'ih-,-jj_,-jlﬁ:;_,.-a:':dfu.;hju;a.l.nﬁ /
33t o olmws Haisg e eals a8 gldend B sps ensls b gl O g ) s o8 glilied o Glej Dl (Y
3 gl a4t g alible (g5 Hia; ge 00ty a8 Jle) Zada (Y
33 ph e Al (535 03la G808 e o {

§ il b bl o il 5 350 SIS 3 LAY

Sy W Ol il - Lol daits. o b (Y S i el il LT Blgn dlails (3
gt B Ll S Sl BRI B e

TS’ e §; (GAP) (5 5 Dojle plus” AF
ol g o slab (Y FhE 33 gt ()

(ARl 50 e LR (F (2255505 03 5 33 1y gl ¥



IE —— oletibl (Ul § 003 ;

T;—ulh:ﬁﬂjblﬁiﬁﬂpjlﬁrfjjjnjjbﬁrlﬁ_1Iﬂ-
il S g0 plain (Y 50 (WastS) 0 (sl 55 i Y
.J.quuﬂj|é:;_,.nd.hgi£f.:_ﬁ-.r?w by, o oalatal ek d5an 53 _'.j-..rfif_!w d
¢ 1aluS TAPE | i il Gl o aae lalye

35555 g il (7 eSS
J_}fﬂ_-;h{'F‘." JJ_#PJ;HE'ET

R I B P e s

Laila 33 o goeid e (X ,._*,.-‘Lr-‘:r'u'a'-;_g'.g.-:.u.:u.;;jh:ﬁ.ﬁ(‘l
SENT S i

AR ML APPSR Y, | )y
€ i {TAPE) _posline 15 JBrais i - WA

qu..::l.l.p- J-.ﬂl_;.b ad u-_'n:!:'l '-.;I“F'f .'I1J|.I'j ':T E‘ﬁl_.l‘lu]"'“'h‘:- :'.-"'?_':"' JLF':L‘JM l:lll

Ful 2 g3 eda 8 3 5 L S I:‘Fj; Gailes a3 adds =3 ol bt (Y
Ii,@L;JI_,;L.;JJJ@.._;E.[};J;ﬂmﬂnqﬂni_;.a;ﬁiu.a.‘u_ﬂ

TS e JI, g

7 1200 (F 7t 1000 ¥ ! 700 (¥ F4 30001

fo ala8" (Rotation latency ) s SSoyalaj Y
L gl ole 3 (8
L als” 133 5l (Y

QPSP g Lfih}am{?uf'

NIRRT PTNF ".;._.;;,;._ftls;,ﬁ_,.gjhgl..ﬂd,t_,:dﬂi.ms‘j:;_viﬁj;
s 55 51 &fphas” 7Y

§ i, Hll..iﬂ S e Jl L Fr adnls Lol bale o)

5 bt R O il g oS e (1 R

"'?.:__,.:-l_,..na.h'ui'...JLg_i.Luudné-i;_._;"nr',{..'_:-Ti..-J_..A;::_g.1_,..‘___'|n..;_;‘;hl;:;-5'-ihdmiﬁn 'L:'LPEICH'._;.‘|MJ;:;L’§.-_-:HL{-:-TT

2y oo obizal g s 53 512 4T 4k 51 a8 3y 0" O

'-"'..’r:‘.-..a" ek (8 o =3 (gt OTaan jLa8 3 0 ans 20 (Y

g ot aalinal ¢ dlas -3 8l W1 a8 2n-2 548 aj0s dng 2m ¥y

..'&j.-'-'l;_,‘.i aaliz .l l_;_j.ludﬁf.b ;]T ,j'-:_. TI: -2 45 :‘_;|_J diy ﬂ.I {f



oy aan)ly ST A Bd3aT btz M
*’fc;um Qmm -~

_._u-l-""'-_-

ol oS s iy 5 LYY
0 £ s eBom ol £ dSiua 0 S olaj ()
D $Sins a3 0% ol < u.ﬁ_”:ldii_,-:.'.a-hj (¥
oz by Ohay £ S0 a0 ke S Lt ynad Gl (Y
s a8y aley 2 el gmal 0l > oty an 0855 Bl (F
Mt IBG =05 Jyb 3 B, =50 51, 1600bpi JUEx 0 6ly 63y Lok 80 35,55 10000 Lok & i 50ty L6 TP
Bt oS i aslinad ol
0.%0 (¢ 087 .86 (¥ 0.83 0

Qe S s L]t Sloiad Laalaile J1 g 4 a7 52 Y0
(AT | 3 glasaSi ) gal)

SOOI, PN ¢ (DISK PACK) 8, ¢S ()
. s O (DRUM) b alls (¥ /



/Vi awm )y 31T e “V_\ -
I — el il 9 2383

;I.l_gad.a..n.i

(La S0 LA slo - Jald pleaac) 1 Alaule pralda
".'"-jd’f*—-’” A5, g 2B 55 1y el gosis  glone Aoy $55 15 5es 3 Ll ffield) AL

305 i 45 oy 8 FR03 & o s Uy g 3512 (Atomicity) & i pd Clmhs | Shas daly

PP U TEg JUSPSPISTIE R R POty ol kias o by 3555 &S5 S el 1 gl paree Yreord} 3598 5 &1

F;-’?LF‘I '::Em'[}'j R P e
........ -.a'l.'{.j;rlf '._F_-..L's'-."u L s ILERIL I W ‘-r—}‘r ,_._uff' E_'}u"' i“:‘hlf'-.j‘ ol 3 g iy ,J.-'i Loagoedads :{F.mﬁ; Sl 3 g E_Iﬂ

PR G L P I B U S plat OTL el 52 b 8 i B Dhas 45 e 4 igiblac B B
Wil 5 gl

03 5 e oliee (gl paee 23 4 (labes e IS0 Jf vy kol Cdo H

a3 e 5 ol gl il el Dlis & ] ol Bl f TOLAL toous 55 QUi CLIBO0.0% 52 JBo S5l

sl i M+ el LA o il 4 3o 33 (510 aclrdaie apUbl

it Lol GBI 5,8 oo A a2 or s Zudsr 1K, 5y 0m 33 sl ki ey el L ok 4l 0 i 57 S
el

3 g ot @l e 0 ol e 33,555 B

o= A e

Bl g el (¥

& e 3 el (¥

iy g iy g Sl 92 R L R L P waals Cuda tkey) o7
Aalazals jlags (nnigue? Li"l"r','(:': (_}.'-_l."i ANECESTENE 3,49 3 il gladi pad 32 Y
(minimality) . 42l sl S olSais 0T J b (7

23 B g et Ko digei p jl Zga g e Sl i K, 0T e 4SS 4 3 sl Spagm ye 58 5 S 3,555

1 J.....T-L.l LAJJJ_'SFJ j'. L&'lu}..ﬂ-.# L}J_Ij L.:,._.-II ‘_'_,.:,-':mﬂ -B."._-j'l L_':JJSJJ ,:""__j‘-' ...I'_'l;— |.|‘ ':'r-'__;uln q..'i-l ,_',;_]:5-,_,& “-I;I._hﬁ_l.'}q.; j.l- _JI'-_LIU .,"__,...|!| ___-;I-'q.ﬁ'jj_-.! Aile ,_k';‘ F

Al Jusla o cla ST gl G o




T4 il .‘\“"Ljﬂ Slle ghigal  dunsge /Vi
, Cileilbl () o ajasd i I

3 5 e ST et (glan) 575 0T Lell o 8 el ibajls Llb g ARES JUBGD 53 . 2el (S 35 3 gillin S5 53 4 L sl v

L sl g e 3 SR LI JLBLY 53 as o DL L Al 5z S5 1 sladi gy 5 S| (5SS 5 LeueT

.-‘i".-:l'l"._fi it {Li‘;:.ui_‘l\ﬁ -ﬂ_:L.-.-J 3

L B a5V ple slimn a LG pgde v
VR SO (I P10 T N P PP WL SV i NI S NE R
s 505 3 18 i aBn (i Bla) iy a5 s oF sbmests 2a- bl (Y
Sl 187 galdad D ST ZBNY
S 8 g d | s e ]
S s D 5 T 3 (g el S ) e kS ey el Sl 0 el el e r._:;{i“si_hhu?;a
eiblais s st o ST il 2K Sl ol s 5 Sl o LSS €MD st AT 5l LG4 S0 LU e 0 510l
AL
5307 (g jlmeding 3 )i dalip b lais bt 3 0T ol 4 S0 glaaior 51 fimaa 15 2555 p e 1 (1791 b 33 1! 4280
S gt e (5 e S L

--"JI-‘|.J.,_,-5:1_3:3‘-‘_.'_35'_.'fjd-i‘ﬁj'h“f;"ﬁf“,}-‘*dLga"i"-u_,—)s.}[‘_ﬂ-i-",n{_JEJ-:_-"@?Jjﬁlﬁlﬁjiﬁﬂidb;ﬁﬂ

R e Salpselo el e ety
(5 St 23 oo (S0 38 el ) ofSkes e ) { o0 plae)

dals ld el gl pamen 5510 Ds g 5e Fa ok e laze Ji.iiu ST awels Gilie low 5 baly s e e Laliees f._l_?i'- |
2,5 ol 0T g 3l Slhes Jaoms LoDl lajli a5 L iy o572

(i) T 430

piledol o s a8

alai byl sl 3 ol 2 o e eyl (5ks Sl (glaopamun o 8 oo glatn 25585 1 Slkelip 83 5355
BPEPNTR

3403 5 g 8355 Sl 3 S 43 148T) £OJ BB 385 ) b

S8 8 T - b )

' I_JLE:-.ﬁk:_JEfu_JEIbEJ.L{T



I — oileilb) £3B)0 g opadd r

ol caladB b 7 ()

el M5 33 R P P Wfﬁﬁuhf;ﬁw;ﬁjt}bﬂi{;’r:ﬁf =ﬂ=-.3 ubh;.ﬁ.a_;l.ainhii-kl:if_;aixhcﬂl;:ﬂ
el i 3595 J&Jhdﬂ;;#dﬂ}&g%ﬂi}fﬁu@m;{ﬁ ?;ﬂjllgququ.é;ﬁ&i&s.qﬂ:;;JJLﬁ1ﬁu

J_.:l..l.ll,...:l-_#k.-_-b-ll ;.i«.t::.nll_-'fl.ﬂ ..:.._.u'n.‘_....-"l: }J;J;.}Hﬁlmﬂ.:j‘.i |I~Ln_-' ;:Jl}fd;hjhdl‘jj'-mywtjb#u;

iy, 1w s V
L N k
T
A e U Caiet 1 3 Ay aali e ol

.l.:.----u-:lII FIEYES I;.r-:.lrha'.?—-"‘l';_;_jlluﬂﬂjr-‘:'.éﬂi Lﬁ-ll.;.'.:l'-1 *
1K Sl i JE b e (F
L;M#IF_AJ;JEJJJ#HJ_IJ _]'l.J..'d.r.:iJ,h_;-.:;_'_,.i",._-t.e.n.:..w._p.-:;..._-l.T}L_Fniﬁuﬁ_}lj_]ﬁ_;Jlﬁuﬁ'ﬁﬁﬁ;ﬁ@dﬁﬁﬁck;ﬂﬁjj

.J}luiaJ:i-iﬁT_;uarnwa—

|‘i‘"l =V, A=V, '6:3:"""‘1

..:....—_l-..."_.-.glli 2!__:._'5_; hﬂf&nﬂﬁ'ﬂ“ﬁ:ﬁ}i{}ﬂal _,:-ih.l..!.g L}:h-‘

i A, =V, Ay :1;""3= A, =""r_-1

Frya. L,',-sl‘“‘ o e HLaSs 5555 ) ke (S pad 52 &grjﬁdj o1 Job 5 loslié shad - b PEVICREN TR
I PRS- g VTS LT
:k:-l'.'tf_;_,iqjﬁ A B jhuﬂﬁu‘.ﬁ:jluﬁmqﬁﬁ;ﬁﬂt
Sl S b2y s, 0
ﬂﬂ»d_'yh:_;)f_; {Y
sl azils 3 gy oioe g S Jpm h..i;:;'} Sk Sons A8 CROUL 5 (I0 COLLTS 33 5
(rgn ) 2 33852 Jab Duabgite pYS W
Mﬁﬁ(ﬂé}u\ﬁ-muﬂiﬁﬁ‘i&ﬁﬁ&ﬁ(uﬂt
JJ:T_;JH‘F#?U;;?U iile
Akl e D3 e B UK ol (5laki pad 5 S 3 4 aeole e sl (o
Akl (skunsy B Ladipai 45 glajofur &
AT ST RT-H ES SUTE L
L pay L piS ;,éLi___‘_f::I}.iI;i— gl - i S o lat - das - ZoLle - pha
ots gp a8 ks S0 i i ginlS o lee e o

PREPR-IY }ﬁ,, .f'_‘,.“b'u 23 ,5 by acki ws J"Jg": f‘.%l'd’u it {a’;



™ f_ —_— au s ST e Jeigel Gmumps
Olelbl (il § )83 o St

il 4l (5)Iabs MB wols ie fi ogls 4o

PP PRYC PSP Ejdﬂ:ijlh;nlw.ghdjﬁi_ﬁj@.‘_{iﬂﬂmu-;.ﬁ.-#ll...-'ld‘.:.‘ﬁl'luﬁ:nﬁﬁjlﬁfﬁwlpﬁb#

[rr-’__,fl_,,-"'u_:_Jl-LU-’-ﬁ'u...M el d.-\.l-'f

1

F p'..| J_’-ﬂn.'l'-rl-.l ..-_JJ *
i

J.;-. -:_}I_J| e ey -.f;.;'rﬂ 5;1.1.,5.-;‘;;-4.:L.~-I_.d1='-|.;.ﬁ.ﬂ

ATy ~5--=‘"| 5 b 1_f,---"'*u|
J_J_"a"n.s-.-i,__;| :ll_;d.l_.,a:r;l.- JJM&MJQHM[ hhnmrjllgutﬂmlafj.ﬁfjjmd-n-hatf Jlm'hqj-lf

uﬁﬁjjmtubﬁmr:'ﬂ#bﬂbl ._JT_;}#; W|JJJ5HJL;|J¢LF!§='-A_‘J.IE;P‘S’JE

|
.I;'—::'l.] | ‘II._.."I-JJ T._,I‘“.J‘" T,__.,.a-_;.'r|

| T diﬁ.ﬁ.ﬂl o4 et J10

I I

s | c.‘i-’-'-"'"| Sod | |
A_'__ll}.n_’_-dd.li_JJth_;};_;JhLﬂJAq'JJﬁ 'Ll..'l.]-i_;.:ld\s. JFUAJ.‘S’-"J-:-.M}.- l,s:: t:‘il!l-n‘,.ﬂ.l.:l.ﬂ-__-. nu.-'..-_?.-qul E:.‘ﬂﬂ- p_-_glf

Es_wa—l:-'u_,.-u_ﬂ_,ih_}»,,ff&.ﬂr;.—w

Erg ol a8 J sl o '.ngJJuLuL.iLnJJJS'JuJ.p;:ﬁJS; ._Jhi.*::'i.'djfl
} {uﬁ}_ﬂchu]l ﬁ;hnfﬁhﬁn;&}nﬂnybb;f;-

;TqﬁﬁJqfﬁﬁﬁjﬁﬁ:ﬁaﬁﬁdfau&Jt]ﬂ-w_;.’::_J_,S‘Jju:u:ﬂhis'd.:huﬂ;fn}?#éfch-ﬂ_;.‘l:-_;-f;

Fa 2 -L.'J)f _‘,.Iﬂ-l L ,_i;j-lu-'u_l,,f::ﬁ dgas 3 J#HL L_,JJ:.-S. l__...t::-ng I"";.?f-..:l'ﬂ metasection v J':Jl.ﬁfﬁ Y- ._;4"'5 R

S 5 el 2 358

_..J.ij:.U.-G Jl:ﬂ-ﬂ."m'u-.,?t“”'{.]-l’ll ..&J'IJ_ELQLAQTMJ_J;_; l_;-_;.l f,jll L*L'I I‘,-.-n-'-""ds, n.,_.p.ulll ‘_,,'.J"Lﬁﬁ-lﬂ J_}L‘- .jh.':lll.‘i“r:-:*' _;wﬁﬁﬂﬂ

ol AT LS
3115; Jabe )
SEFrE R

'i_hll-w._:ll.:-.u - I.!-Jj‘ I:I_]L:lll } !l.ﬁ_g_;-i.i-'l.:.-; 3 L
ldes glaeS ¥
e ,_-;'Lh..*_‘f TP

Y-t - PN 2 d.-'.l:—'}'..ﬁﬂl F |

,__,...-| 'JJ'T:.H '}'l.-llj. f__;IISJ-LI_.'l



- Ole bl 030 g apads

03 ddrma U3 5 sadeta sladb 5T 5 Suil b D ERTTEEE L;,:.i_ff JREHE S R PR VRS Weay S A8 gy taei s Jal

e e ol g bzl 20 Jae b laa 5 s 3 I 3352
sy B Sl g g 35 73 8l gt a5 0 205 B 5 1 o o5 Sl b 228595 £ T
{picts Joith ) Jlon 8T a0 3 25555 W S5 457 Ll egh T LG
(g2 aitad o pmdils ) Js S e s 3 3505, ﬂﬁa@;ﬂsilii:;;:yaq_hﬁ
s ysty " glasts’ ,_,'-I.".;'..u bl gladadi gl g 3 g o0 aals gle uld g3 48 o l_,_,-»_;ﬂ Ll gyl {lelad s L S plat) g 560 T
3y o 2z kit 'Lp_”:,_.?._.:; 3l .,55'14*’ __.'.:_'-'...- shawl g [ glate jleia) Ly 48 5 Ols 5 loslas =l ,._;_,'-.L-u:-kﬂ' LRE - PPt ‘,f.._:u
gtaty st die Lag At 3 aad b jleasls Lads 5 g o S5 5yl ¥
305 03,5, 0
L PRS- B EAl
S5 4 2SS (F
355 e W (F
Sos as Sy s S0
by o3
gt gnoakinad 1f e S 5 0 paei) e s g (S el 3545 5 Oabs Lk (gl g el
il 4igE 4w g gk g i i Ly g yilid
L g J.g}:r;.._r. 451 K b e 38 gea ol ()
oy g ;_5*,,.#’ NSRRI FHE A b el sk (Y
el W3 5 | g gl LB p 45 10853 dwlin (T
el L e s e L SRiile s b el e G Laa 58y o Bl 8 Lt gl L il e el toge 45
Sel i 3 gl poman | A ey Sy el S e padetia by OIS clany S o3 813 g 5 ol 1 3 S )lS 0 skes

2ph o ealinad gilaie 5 gmer £)0 5 5 5l ag il S 0t 52 S Al pean (S g sbte ah (S



! gl 3UT e Gl dmusyo
f'r:!:!_lh\ {,m_;uzpm\\ R -

I |
A | |
I I
B 1 t
a | |[
i A
D | !
| I
! I
: | |
Y i e e 3o b
P Ly Wy LB | mogey R 5 laee w3553 (g5 b (5 slgconli
ha;,r_, (SAlas 6 3l gmedn : [kt Lin g 3 dilid s ondd)
! ;

‘_'.g._'j,_;.._]_‘_.l_,.::_Lrh:_ﬁ;JJ:‘;r;JJJL_.iJLﬁAFLIL.ﬁE\ ]
~ L sl sl aliie yo 4 Jlles slac N 1 Jllas slaed™S ¥
LEJI___'.'&_'.*.I-..J_'.JI'.J.L.:_....Ja.L.ﬁflﬁrﬂ.’iJFﬂpﬁjJﬁrL&lﬁ{T J :

b oeaalinad S0 22l gla Ll s nay LS el ¥
{Laasls |:|-II§.LI.1 33 '..h_J.l'l.i log thile ) o ab o0 psd ,L-_t_;ld.'-lf“-ﬁ_- L‘EI-E 35 1 el JJ;J ‘igj._ Ol s o 3 thi-l_gﬂ L )3 ey el
TP TS P ENA RCH L VT RS B OV

i 55 0T by ek (8l il O e Sl b ol o085 5 50 e 8 K ga ol (6l bl oS00 1 Bolin glaeY- 8

woh ATiDOS 5 IATIGA pln 33 33 OIS (5l s G IS oy s B 1555 el 3

Ak 2585 mo2 2 ()
J;;_Jl..'ﬂ-ln-b_glﬁﬁ ¥ Jﬁfrﬁ'@J#—xqudjaﬁt‘m%Lhﬁ'ﬁdﬁ-Jj*

3355 nj_.:"-*.f"iiﬁ iy WHASERF BTG AP Lo RPN P plis” iy

353 ga askinad 3 (5128 gla LU s o SO ol ¥
3yt r plond gilibe slamlan )3 Dbl N 5 ek 1Bl o s K
3,5 :Jﬂ- -1
35 mbe Y
S i o055 el
ot pelas
ba b6 1 ooy 5 ela
AL e 53 o al e dag po P
esliz ol als syl Al S e il 3y e 5o el P N T g B e =

H]
"-..--l"l"hII '.5‘



j.: T ——

Olelibl ()0 § 8)ads

(o) 1 5w 5

l:‘_.:-lj_-'::J-;l Hj.i;“jm I-_;. _‘.':‘fjj.g 1_.-.llLi L:.."'al i JJ__.]EJJ e ::_'Ill.‘l ;_-;II:?IH .-..&_:._?5'_; ,:5.5'-—-'-.!': hl-l-l—-:- 4 '..F:,.ﬂ-'ll"r-;l-"':l.f.'-'l:"l--' !Iul e k.;jllj -\.55-‘_".']\.

411057, i (slot) ppda, (Frame) &J9a/0-(page) aadw|; Sib

..L..;#.f__gn PRLILL L PR Ly 45N D asa Lol S Al g g By #

e g, 5 2 - EEREAFRY L Pl SULERS Coas J5 Suj-la il LsladS ™ Sl (585 ST o po ) By sldda *
2l a5y gl dig aslizad 53 it 3] W}_Hﬁdﬂ A

ST ot 13 (- Taids) 06 @liun S 3 s matany o) ) slae seare 6 (g dbis ) iy asliys 33 51 %
' Lk acily Ji.ﬂ

by g2y oo il bl D02 p U2 O b e i P 153008 S22 S8 33 45 o glonla e g 28 S5 e 480
il b 5 kil Dbles Ay Sl

kg 3y T ki sl 53158 Jer (el [ 02 KW SVPES]

o Sl gaila alisls 4 Lol ABSla el Ly 53, a5y *

3,5 or gt o5 st B o DU 512 *

=
R
o |

3k o loblan S5 pw O3 L il jlaalizad 5o st mid e 2aly By nhin it

(b gy poom P p &' ) 2sla 2 g s GaP Ko s IBG chaS Yy o ¥

(vaa) zouhas SNy Sl 555 3 SOGUTD [ymt ]

T e g ) 3345 28 it O 52 L Lnsy 555 03 ploun S0 by cilbins 57 (gt DA, J)

a2 "L gty 03 2. Jse JURYL GO I 1L I et 858G w JLicalb Jab U s sl s (1

e



Yo Ndlﬂ Ulige] duiwya /Vi
Oleiiol )il g byas bl ¥ s,

:.!_;I'.'IbijEL;JJM:iﬂJ}bhhﬁ}ﬁr;{T7*‘

25555 Dby SO g (Ll

—apke a3, 5 el e a5, 0l R

SRR

E‘I [ | Rl - | I T

35555 shesls o i o Jok e (o

e
J'I ' L F‘J—f@:"‘JEJJJJLJJr;iig:-:JJ;JfL;'ﬁ
it R JL»JLR, E OB 2
Lei0lSes J e s~
fﬁ m‘& — ‘i‘-"f:‘”-jiiﬁ.:"i_}-’#;;;ﬁr..}w‘;:-f
tﬁ 2y gt gd Jader 3 25 SHET

5395 3 228 pead | Sl

S0 gl g e el L o)y S LML aadd 35,85 sl W0l J g S asbint L LS Sy o555 5

3 g b adlinad Sy
3 Shealead Lo d i g Jhastizad 3 a5 &S5 Ul s 2342 ey Sl 58en 3 38 SadSUSS oS5 bt s g0 K
s e sbas ) 55 Sl el s 552 e 0dla 50, 5 sk Sl gl s, S e 53 45 g ol el

—— e e

JRRER e - LLLY

Jab Jyaa

R, Ry Ry R Ry LGS 1L,

NN

i ry

Y Sesgened
Jslas las, o8 Jshas 2555 an Jyb

115-1'.'1[.&.{- 3




s UEM Ys
/% —_— Oleibl bl § B)aRd

PETYRI-RIE o Ty T v

3 A Al T SSEET i las, 5, S IS sk .
ﬂ_l;.-l_ld-..ﬂfl--: {_.‘__m —IEJUJ-__.;J,‘_;.-H.-"._;}'UH."I

EE g
Byl a3 & T ) ;.-: LT ‘-"';._;..A_L_..'_‘:-‘_:n.:[‘f

- e

s """'" ""' “".-'"E:'.'_a'w.‘-"""“-"I:'hﬂ"!'.-'..‘lI

whuJLLaLg.f.-ahfI_.;;nJ-qS':}--F-J A sl O ._5:..:3-.1"'-&...::!'

EPIFET S IPET S ._ﬂlu_r_;..._l:ﬂ:l:- .l-l..ﬁ.'-._r__-.'-u_;..‘l

“f = 33 .‘5' .i_- i ds 3 .A-l.ﬂ'.'l-

- o = = J = =3 o L - g

EL-;J.LE'}IUJJ.{IJ']=Br= Jjﬁfﬁhl_}ﬁi-ﬁlﬁ {,L_iusi '_ I_‘.JJJ-S.JH—TT—_‘?-‘.IJ:F#J.#_::I!J“

G o= Gap e ok o

oW Daaed Sabl Jab b adyef ) Sl LG (1

A
R,;\R.,
B, I:_~..

Ro= o b ol o2 oy 85 Jsb

I'|;"LJ|] j_rhd..&ill.?- E-FJ.;-* M ‘_' F\-J.IJ 33
ABG) SNy oy wali G o a5 1 W =G 0
n_'l'_'-;.g_jjda;:.hgﬁmdg.hr_uu&nuféﬂfﬂmfgid.&aj}jﬂu_,;f _,S'J.QJ*_J'.?., L e - W (Y

0=W,=R-1{00
St s Fas 25 Dk 3 AU e 8 W T

| B
E.,ﬁ-—l

LR
alt 3 455 gk el dae e ) sl g V.

Wy s W,
L T ——'—:{J+—+—'
W, =W, + W, T > T,
w. 1/. R W,
W, =—B=— G+—=+



TY

gl 3T e Ghige] duwgs
Slellbl 2030 g spad e J-

55093 9 ke Jabr b 505953 (o My STu (T

5_.,_..1_'."'-..‘;_.;!_.,._::1.-..&ﬁrﬁl_fjjjidjn__;u|;'1;_1ﬂ.i:.uﬂ_’.rn_}luT_glu:;Jj.ﬁt:lJl:jT_ﬁﬁqu-._]J'll_';‘.r'_‘}h.:_l_;.‘.‘-.ﬁ_“jﬂ E.j &;J}JJJL{:.&I;H_'-J:

P= Sojialali Jpb by Jpb ks J b

R=idee ;8 ejidil by

B-F
R+E
W,

B.
B2
e
K +P
W,

WI- P & fﬁWI B: 2 W
R e ¢ :li
: T 1 VA ] ]
Li R, |Li R [LiR, / R|L! R (LR
4 . | ¢ | | 3
o=
P

23088 9 ke ol b Sladyal s Sl 3
W
W, =G+P+B xP+—-

bl

Aot s slad s, S, dab alh 1 20 e sl

okl § piee Jabo b Sl pef ) Suinar i w7

oS o W 0T w8 a2 e slaal Job 050 53 Ry Ol 312U o alaile 055 25085 1 5o

— B, g B e N
{i—a- € W, HWJ—a- , | —l> '
Z/ : L L -
/ LI: R] Lzll R: g /Lz: R—S L4:.R4-
| | : 1 1
| 1 A I |
8L 4 dme  Jobe t Slmasaty okt
P= sl dl Jdye Ro=5,,8 00 da jme
R W,
“u'rz. = (3 -;E-f *P-}-E.p TI-‘
N



TA

/‘/i awjly 3T Ax Gigal awmngo
j i S

Silellbl 3030 5 opaal

(o) TS M (ST dudfia ]
st 3 Uy a0 e sl 2050 I R S 2 3l 8 sl e g bl sgh on g5keerly LS sl gl e8SS
3905) csloaigad ST ) man 5 St o HO iy estoaiin i So L S ke 53 109) b JeT S Lilbsdee

2y o IS ﬂi{%ﬂ SIS,
S n Cd g 53 e 3 | (sledimy S8l a i gyl g T e g 02 SlacsSs Y

{I:..f‘ijiaé'm;;'.fj_,:&n}.;wl;ur;qajra.&b L 5l @3 d;iﬁryjrja,_;haﬁlﬁs e iy 3
i me S eyl lome s S8 la F ol Zar ke s Fii O g ATt 1 Fomn, Sale g sl e pm 58T 4y D 33 IS F
R IE NI 1 o PN U SRHEVE T S5 e g a8 e w2y S 0y gl 25 1 oS el e s il g 585D

.i'J._.:IJ & ppalanl g g gldo o3 g i _I-_gJMS

=

G0} 1ot gy 34T Il Jlistjal (s Jad 330 3555 e e 1 R0 glaalible 5y Jle 4 @QUU IR
o JLAT a2l b Do g s lany S5 oAy sk 03 ey Olaj pf @03 d}@';;ﬁapjﬂig@ﬁﬁgﬂm

:'ljlluj..-li CL&A}IHaleJ1J§IISIJJJ "'I—'I}?"_l_.l -.is-.::ln_!_j_': -.L:I.J;.,,;...rwll_#_j "th.r":.l--..'?‘ I_;E-;:IILHJ.QJLI‘J}JJ_;‘S'J _:J..'a.:lj.ﬁ'-"lﬁj_'i ;!.K:JS:.TJJ_Y
:;1_1113 :I_J}F_J ‘.-]..-"?r':lf":"""'lv,-:-‘--f'-.-:'l'-"j ".'__,Lll rj_»,-.s_i.:_:‘}#:}.‘lif..'l_jlh EL;J-I "'_.:._:u:i,l' J.LLJ;E- Lrlm.ﬂ- _;LJJ-J-.!#_;L__;J JJ‘:‘S._J \_r:.ﬁ'l_; .-Lfvldif.:"-.:
% W TIVN I PE S R S ¥ L L @Qjﬁa&_liﬂw%jl l_;|u_,.qq=a=..:..5'l..3:l,;_§J.;;.;.5'L.:_f.1u:Li:.~| P A
sbo b S5 ol pL s 2

L,I‘—_'.u.:-'-—*‘-:"‘“"-:"l‘—:;"" L_Ii__lnlal-‘;.h.:..-lcjg\.-.l1f__5 :J"I;' u:-:'-:*. :JI..:JJTL:...'.'P J'JMJ,S':‘QJJ‘HJJJS'J\LS‘.LJLJ' |_I.I'1|""':ﬂ"|’-}: ..fﬂ_:g.‘-_;;#
_,I.,L;sj_;.JL;;;u;nsi“J..aujL..aL;,pﬁJlﬂ;mgjjjg_e;guuﬁum‘ﬁgd.

(ot (5N e 9 e B

An

Sk gu;;&_g'qq...;u;. cpbactid (s Jiib et sl oy als glole) a9 g o | e 59929 Slda s (1
{:f'-:\_;:uu;_.df:ﬂ.-;‘}w

thn 5 sl 52 ol 3 o5 k3 e 3 Al D i 2 S v
(o g2 o» otk (TBG) baZSh o 5 SIIRG Y s, 55 s S )

gk ot a8 Rl s Dl a8 bl ol ) A



=3 aws gl 3T e hijgal  duwga
Oleilbl £l § Baad s

g ¥

3 ihata glas; 85 S US43 8 (SO las S ) JLF oM s Solles (gt JTi o5plis ] @i pET ()
3.5 o A5 S s

B Alp sy b w (g liof alidls ) yliy alidls cduas (Y

33 gr e 45 glosls Jde A0 bl o lcllb] aliils alLiil ; Jlaial /i r

e A0
GV R I AL PRI PP B P  FRVR T JE A PR L g v PRl gL (RP-CI R U PEPEE L N o PR

~ Ay
:ﬂ_,_.uul-._ﬁth}}ihﬁﬁbubbﬁ@1ﬁlﬂ@b1.MJ'JML;JLAHF.—'Aéﬁ_&ik:?mjjadwk}iﬁﬁh-_j' I|.|-_'-
.J.-...‘u'u ‘:IIJ::'-.HEII-:' . k_f.ia.l -a'lf Lal -J.i_;.1_,.-f..¢.-h

S yb o4 1 Partition-segroent-rrain LS 4 bt | oau 3 #

o € ez Il a3 3 U5 alad et S g jlgonen 5 280u b e 05 (galind &5 2 (Cluster ) ddg
Sl ol o pinS L s E L bl plgaas ailgiwl ssfaei 5 ailgiwl (3 £9)3 o5la )i J1 gies yare v
s Ul @@ ool sa | 30T 015 a8 ok ST

(vee) H{ Sl o) B35 5 Oa, o290

oS o 103 555 IS P e Lilata glan, 557, (S350 (S0 Silunn 0 s 1oy 4

sin s, SR, 5 62,55, U R, Coppo b3 Adlyend 35T By g uitl eualibo Ry 3R, 3,8, 0 S1#
E R

S PRI S PN P S PY - RO LSNP T I LR COU) BN =R W P PESP- JRe-1 LRP-F1 = SV LPRCLIESJVATE
S 3oily,ad gsjlwaslis o T1jaé buas §s Eagﬂf,ﬂ:.[d 0048 (S itz o jlads el 0 LS 2 85 513 (83 me frJ-‘"'J‘“:* )
e R VR (B R I e B o Nk OO

oS s ol 39 53 on T UG 9 (Bl (5)lgads b2 xS 5 o TS (SIS TP LG 5 g B

(oo liin (i ol ) na) 55 Jly e A3 5 o8 3500 Sl S rlen Lkl gl Olgeg s s NS sgpide 5o 88

By e



o Ul M 0l 5 D0 LIS £ TUES) siblii By sijlgaas [his a5 o iles)oT) (0 i5)leass adil)po 3 ¥

ol o gzl g 25 Sl 3 Ll i O S5

| POTE

ek g i 43 oS 355 0n Sl 90 (Shailigh ~Ha.ol & ((IOQ) (139) (21090 Ll

L gyagiea S5 Do ot e T B 0923 008 Slamgs (1

e J-.-l_t-l_d.ﬁ—-ﬂ 3545 4 Lok o Ji.l..‘(.i n..-Ln..'a.a-tS'J.m L bl gaglas, 5 5 03 p g il U e D99 STess (r

—'L--I"«'II-1 Ls_,lﬁ‘ﬂ':' J-lll-':l.-l e ,:__,.'1

{ﬁ.&a} 'ﬂfﬁ.‘ wtler y ]
ot yan Uy s gl man o Sl b plias 3l Gl Sl (D) S gan e (glas; 515 (S Sl @
o (bjisy ol bl esnd L3)9T) (W] ag ja L Saing g WL e Bl p oS aBa )} ad silsly S

Sgiby0 JLAT Lo ]
oS o i e ) e i g2 2SS @
-.FJ;_;"—'..-'- /O :';..._-1-4'?13 ___'___lll_j.'ﬁ L__,u—;_J.:l-_l J..;-UI_JJ dfﬂu_g .:Fu#"(_‘J.tli'J_.l‘bs.r} J.Lﬂ-l_‘s.'ﬁu ;-_'lll..q.ﬁ_l;u.'l ll__n;.‘uL-:.‘i_;_’qE'_;l_"l
s esaz 385 oyje T Cuvys slply ole] paias ;s=0 57 =0
« eSO by ! 3 el Dl Sl e 35557 Gl U5 T g ol ST 3 sy IYCETIA B PCFER LS
&= =1
E-‘-ﬂjf}ﬂ_r.uhlfﬂl;:n.éj o JJ».L.-:'l.__fLwi.‘:J_SS.J FL - TP R s | P R R 335 ¢ v s 13 =0
el LSl L Sy ks S B P [ S R ER PSS S L
5=0 -rﬁﬂ-ﬁ_,li.- O sy ol 2 & last on
520 070 - e VO 1iimdy o0l 52 wo Famnn &l gl 53 2 50m 2558 50 B b omas>0
33 SAm JJJEJJJL.S'J“H;‘_&—‘WUMJJ;J u:jlajrpl_r'q.;..uluild:aii;hdl_,;ﬂdip g 3 5 5 F
- e 1O g o0 29 T ity b 355 ) s 2055 s g ke il il S
5(}
| B e P L o s ;..1| 13 -'uT.__,‘-H iy bl Al bt 41 1__F,,--_:..‘IT '_’!J I PR LA M - TS L .'a-_l:.;‘-._"ul'
O g ! 20 T e ‘,i_; Loid w aat ety 0T Uf;:T ozl Al gl (S S SR 3195 3 =h

g0 o L I,.l__;':

SRV = Y HL O W B L e drive o sl Jl= 3345 S hdw s 1535 WEAM ) 3 =Y



Oilellivl 3030 § sl " ,4.‘-_.

(oo} : (loading Density)adgl 3af > &

ISV 8 3 T e e e e 3 55 0 S ) B 5o (50 e A ) (55 et illes e ol g a5 e 52

clulac plail 5y 9))) 5065 01 j1 G @1iTi p 1) Sib (sUAs olad aagl s9) 13 g i@y S cu i 555, sLad ol

= - Em

= ,., L. :
e T s e e E"-c;l i T3 b sy il 2 e e Ol 25 S 0 1 3 e a2 e 4 ;J,I-Jlﬁa- e ATD

33,8 sle diblen il oalind S5ee 5537 003 ol 5 eaT ik o8 alliloe syt S

i
o ol abible 54, ns, S5, s;_._i;j.i_ﬁ‘l_j.;u}'-'u_._j..:_...‘- .h.u-ﬁg}ih I_;'LA.':_;JS'_; u:.'._.'ﬁr_,i 3 o et 3333 4= Fiemw) ()
313 g A B T e 1 5 e 5 (b s Dl 53 Bl (ST O O S a5, e (e
o K if',!.:lhlf-iz—ﬁ.'r"ﬂ-""-ﬁ-'--'L-:;:ﬁ._}—ﬂ’r&!rﬁ-'-d-':u-c:ﬁj‘jﬂ—db BB s Dlles pudmy plandl 5555 dl sl (Y
| D oA )3 ol afeds 5, 5

b b
e 25 R T OAIIgA HLOJ 5 aid B oS 2l B s 5 Sl G il o 05 4l a g ()

.J_I,..il_.l_p'l.'u...l__-rj_rhd-.!ﬁill- .ff:"jul_';l-g-ﬂJJJLﬁfjﬂj‘ﬂhﬁéﬂfiéﬂiyﬁlf&hﬁyﬂjj IJ}JJE'}EJJC_JJJ-EI'{?

H(ﬁjbr&*-éﬁi-EJJ}AE@QW&QL}luQE@-nJ;JJJ i.l_kll..;,;jl.ﬂ.ﬁ_;;; L,.:;.!EHJ.'IH'_.-H_,,S;.:-..‘;....#H:!:'J

I (g dua o B

SIS 53l B a e ) e a sl Ko BB 4l janads  SKSe o (S5 L s b o KRs

3 g sals Jl_jj ..Fi..._._u b

l L e e g LD Cuuli Stadl I

- = =1 "
"'-l-r-lu_lr:"rh..-u_'-llnj

Rl



Y

J-.- e ——

Oileilbl ¢30)0 g 8283

A o i i |
-J_'_l_‘;dad,.rf'-;ﬁn‘_i..\.l_:,_5"5._;.-L'.-__-.‘-..lal-'_;‘,ﬂa:_,:l_'..ﬂ_-q-q-hﬁﬁjhﬁfﬂq_;}ih'ﬁfm;ﬂl_p

A a1 i gy ey 500 30 < 2l LSS0 LG uSs o kS 1 eSS S5y 25y 3z Jle

1 AT
A8 e 2 LadS D ads b O 57, o0 3 (535 A5 M gl 1_:'.?"1'- Crdals ) hg:il.uailg-‘l
NI SIP I JONE P W R AP A L ISl Sy

il @

ekl .:-__q.'a.n.a -'._J.J_'nl Sl 4.5.:-__,.1 33 .'._:'L! l_]_qu a bt 4‘:5-""'"" B N

_,P_TI:'-' Lf_;l...-'i‘# _}-n.-..l..-t- Jl.lt..-.ﬂ llf_lu.u e ,__gll....dl.ll dj el ,__'IT-.;.J-‘-" a4 '._I.i'J-I -isl .-J-.I.TJII 3 am- 4 q‘.‘ii"“l'.' ,'_gl....a'i'j e ‘;.L:_L'-J.L..- ""'J".“!'"L‘T |=--

--"'-LT;_r‘ 3g A O i '15:*"'.!5

5 315 a3 L (5Lt Sy 2SI 0l s D it ot B

i gt B e =
.JJ..‘-U,H_.,:s‘-Lii...;:L‘s_d'i.-_;.a_;lﬁm.nﬂéif‘:ﬂgdzuﬂL;_g;hl{ﬁ#,nnm,‘;..:‘-_;:
S ) izt Y

ezl gk L (8o gy Donmd St} A

e |

i gt i 3 A ) f-"_:jlll-

[Index num:} [58 o880

Sparemil,

PG e 3l ]
B L T i e gt F S T i el BB SO R (2
O

Ll

AT g 3 g (S8 a3 sty ()
(055 e Uy S 55 b LRSS e 2031 850 e ) i g Sl B0 SdSSh (o



Calellinl 0jh g apas T o -

b Lo

a3y M a3 53 5 3 pladh ol g ] a1l O pd Sl A a5 b Babas e s (M
(sl ] g

ostaly Jodar b g hig S ST

._r.}.t-i__,‘.-._.;;u.ﬂ.ﬁj_;a.a_- b e L'is-'—.ud.i.:..‘_g_u_: l_é_:,.‘in.’_fjlll._l:ﬂ-l_';lﬁ_j 335 gr ol (RAM) ol il 52 dade 5g; o0l o

3 pd ooz b a0 e pled U a8 o s ie g Bl () 05 o dal Dk adeda L 2y, ol 925l g
Jode a s Tl b oSO o 53 3015, 12,9, T 07 sde slaatS g 250 50 A 4 s sled 2S5 SIFL LG Sl ol

Jj:-.ll_fﬂi.ﬂj th...:ﬂ -I-__;.I.n-il"? l.lsr.:‘:ﬁll.!

F1 LG SdaS™ « 4 7

10

11

12 15

i3

14

15 EQF

!: I“'“';"’lj d_g}.l.'.l_-

Ll
(oot il 3 Lataly Jgdor 3o p Do ) 3 p dbl o 2w e oLl ol {_all
25 Wy s B3 (LAt 4 Ol oo & o gb T pmils L (o

almal OT LU s g Dl (o



awn gy SUT e iy gol s ze _ & : FF
-z Olellbl (A0 § 2)aad :

St b0

2k (Resident) € als adpen | ol alibl 2 s Loty Jyoom plas) Lot alisl- 3 pial (ol

q.:._.a-'l?"l'IS—DDS I.}'I.FL,.._'....::-I .:ﬂ:;h.l_';-.'i L‘rt};;ﬂtjﬁgllf:ﬂm

f(L—nade) 1o 05T T
ol S S 4 b e S5 500 S S a3 e o da g g 590 e Sl T pliag S 8 Jsder s 2} 02

- I

)
S Jyi ek k3l S g LB 7 e g 2l L2 i S slaeS Sy saT 5 [ ol i d gz g2 092
Lo ol 13 e 031 513 S B saeSSy oaT dplr ol safsibe 3 e 02 o g sl b Gl et P g2
Ay adlal il g o ESSr ey

3,8 g1 aslinad 2y g0 (i) Ky Jalepiam 52 i e 45

LT s S S S UL 03,5 My T et B s () gl Sy 4 Lb et 15 0
ot b s B A

pais Mg i S0 ook 457 Gl 4 (LS I )T Al aSe s di £ S il S g p W

s 5 oo 5 (stripped) st Biabl oty i LU (Distributed) o s

':J"-:' PI-JI'I:II'-J.iljJF"-;l..... .15-"::'-.‘!_.‘\_;_35'_;-;:'5‘5_;15‘ :Jﬁuilﬁw.hc_}h-ﬂjiﬂlﬁjljgl l.’..-‘;:'s:;

| ral 3T s e g

PPy Hi_-j_"? cii.._l.a .lj'nl:-'- laldd Lo e gl

4

ok 3T s lalS ™ o et g gl 295 mﬁ;:ﬂﬂqﬁ:&ﬁﬂ'ﬂgd@j!‘_ﬁ-ﬁaﬁf-\ Jj
sl .‘u'i_jT ﬁhﬂm;ﬂnﬁjﬁﬁd;ﬁjbiﬁﬂ.{d{ﬂgﬂh .’_i.u-i_bn.!ﬁi._l;lf ) ‘_',11 ibimap) H&GH_-‘[}T'HQHMT-?
.ig._:ﬂl.'iu.l -I;Ilj.il:}l":. (L;]Hiﬂ{b,a.:.ﬁ‘ ._-';ILF-.lsJ:I:L"I\.:..f

ALOWEE has 3 aalizal (4 1;

(Mirroring) (5 jlas T O i

3y Sl Gle g8 2 o Olzy SRt o bl Wt o gl Sy g 053 S g2 3



¢a : _ sy SUT e hjsal awwga /‘/fi
Oilellp) a0 g ajuas i __1-_

A e el S5y Y S s Y S sl (Backup) Ulzly s atyi 2t M

A #fl adlis gl oaaslizad b claly g JI‘EH{Harddish}mi{.ﬁgiﬂLglj(Backup} olads dhes Ay gl
o S0l b gl 5 iy e i el 3l 5 v oS

bt ) A Gty o A 5 s leaSUSS

i & 90 Ao 3 oslanad 3

Hﬁldﬂﬂ_-.-ﬁl? J.-:JJJJ.J':_; ﬂﬁbfﬁﬁjh@lf}?d&:jjhﬁ}; '.'.'Jrl_:J

Lﬁ:-:bm:.:;_'l

Oty da Y

A g g8 3 L Ji'i" L Olonds aad 235 S8 s a clasls o

[ —— — D2 —
1 el s LWL S
DATAZ DATAL
) —— — —— —
DATAL DATA2

CPU

MR 3 33 dewd WhaC
LT S ATL G S 3V e e I IST @Jﬁ.:: e WA l_ﬁ.li.‘..p-‘ES:_...;:_;: jli_r‘::.'l_ ulf_.,n-.i.li:-‘_-’.a_l_,-.:l
vl
(incremental dump) ;20 305 GU .l dafgd Y
s Sl Ll oy e e 3032 0 ) dlale b Leie (glag g ga s olm bls als Oy e a baasls Dlzis wd ‘__:.ij_,- ot s
| g ot 5 0 )las i) L e 4 diles 57 i Doty s Al g g 2T
3y g 23\ LAUADLICE 8 110 51 0T Al 5 680 Y o 3 oS o i (5300] WS Dzt ) 5 2y j ot 1400
(maa) Amirroring) |5 e ¥ 1

& I2 § o ! -'l \
.Jd,.wl_,l_ﬂujmu|-..5:..u¢.‘u_g-_;.|'__$_ﬂ|.l;_‘|_.||".'|',.-.tnld.':a_3_)uJ_|J_‘|

Ay (I I bids guilgs clac Ll o yn szl CTULS 93 Jo )3 ATQT Sy ol o (S| ot 03k S 33 48 ke

—
.JJ._E'- Lt e



it

3ol Sl aSi s 3 A S '.:_L.'-«.;,.‘-.-h.-n;J.ﬁnff'-":,;..Ll] :j..'li_,l_.nflg-.j'uLA':GL!J,FH:.:TLEBL_:J:'“:;';‘.@;:L;:}J#’

olctivl b3l § ayadd

2alz __:.!__,ia_:'u_ﬁ:.J saga0lgl 2ty I:-_'..._T._‘_‘:‘-L.u.-__:.},::_:-._': .‘_i....-;.:n.ﬁ_ji- i_‘..dj.}_;'a;zl_r _.}_’,fl

(a0 slms) 1 B30T Lilishe 7 g

gt eai 8 5 Su i e ¥ (Bt i) s o X (god 550 anliy ) prlae ) a3 b OT g b
b g s T a1 02 P33l 7 e

[ goTm! ) 4l p b7 el =)

bt i dtle S bt g Lo | el e U oS s 15 s ssT opl o (8 ) (JHlaRma (A
EYE T L B LET L b gl 3 Sy o iy oo g Sl 355 o gums 1y ol )18 oha e saT ol g3 tgeed (=

--‘}-‘t,._,—" _;_.;'h-"k___ﬂ'_:l:T __l u-.d‘:-'hiﬂ -I||="|-JI- l.".g:-rI' .Ih.--lj:l -:ill'_i:—-i.ll.‘a J_};j .;__Il_a_p. ',:.H-I _.:'-:‘ :Eﬂ-}mhﬂl‘w} ;,J-_.‘.‘Il.ni {'i"'_-
8 gl g 53 (T
e i eSOy Sl 15 (laj 5 ) 38 o figa S adly T 5 oy gt by (Sl o3 SlaE JS B e el b 2

ik

e dad gl gl Lj_;'él;,:_._:.-trﬁhh;u_“ilu_#-fc&fﬁﬂfi Huﬁﬂw}lr.ﬂqjs.'ut EJJD_H a5 agla ghelad S5O0 A
.J;.-l!l-:lﬁ#l-‘g,lj.:iL‘;.'-.'Ill'-ll.;_.i.-'d*{IIJF.BA.L‘_HIl_l-.n-.-'-u-lj.-LSFL’JJH-J-.I—:RB..'.'!'E.LFH_JJTJ-!IJQTJIHJJS";JEJJIJMU‘H':L##

S 53 3 Wy n (5 HRBA palie b Ko T (sl 1S A B a3l 20 by gilaze JoU s
.ﬁ_j!h,dﬁmfdljjlﬂafhdui

-'-I"‘J..JI"',.?‘..-I‘ Cilamis L DD L’_S:.u-lFJ _;Ji._;l_f;l

rjl,; 3 28 aldar | il g 5o JL;J.:IJ..:J il gl .;-Ia.m' | Eas 3 Pl |
b, I:l c, D,
b, t, G, | Djl

e D, ..‘_...:ij.'&:cl:{t,xhl o SR FETRR S ';'-.jglé‘z"-‘zﬂz*bz
0<RBA; <8 -1 S, <RBA, s8,+5;-1

Q< RBA =S, +8, -1 glas =3 slab A5 5sRBA polia el



FY NJUTU&UHFT e /‘%
! Cilelibl {,}L!}L] G b)LAS et -

(vg) I RBA W d 38T & Aol g 2 30 5l 2818 yosaT bud

A5 L RBA & 0T duly i i LA 3508575 (o 53T a5 3 sul2asls s S
wali g g2 mgal — u.ih‘.ap'n.:'j[...;-._.- ——» RBA
S o ot 5 ot RBA 413,55 o T i csh
1o sy w248 50 ket
R:a; 8, adsb
*ByTe off sel,, = 3,5, a2 Culy ={i-1)xR

-

*l'b-':]m & thijTdﬂinﬁij};;J ._.,.";E-l‘_"i"_:ﬂ..._. ;i#_.._}_-.'. =i

T =

[i—l]xRJ

B

*RBA ,, =520 -;;-:]JI 4 Ll 35 g (G 3l *’—5’31-.'.._;.-“-5.;_;-"}-‘-[ =RBA +rha:u|

J_.;_.T.-ﬁuh?a'l_l,.-liﬂ .:_'IJ.:;n.:.;_;j..,d'_}_‘l-i.s.Lrll_:lliJJ153QH#JH,HJJT:HE;&H“}.

s pI8 3585 i ps3T ooy lise B=1000,R =500, RBA ., =10 |6 &K, a1 Jta

BrteofTsel = ¢ 5,2 Zal = (8-1) = 500 = 3500

oo | EmES00]
g 1000

RE"li"r:c;H[!"i*ggp+rhﬂ:r:=l[}+3;13 .

S gl SRSV
2 ot (S fromo 5 B Sy b 53T B RBA sl i (52300 3 ke 93 (2 e p0T =T
b g3 el > hib s ates s W i )T RBA 5 bl (S0 et —— (S 0]
.'"“: s ash e _wlais et 4 |, RBA I“,--'J-'ﬁT it 3 em 3 Sl dal g 2 gy Ol ol mialetal mdle b Dmdy ol o
(il ) jls ajla "CyLHE @

JJ.A.]-.;-#JJl-i_‘IhL-:--uJJL::ﬂ :I_.:.IL-...::IT]:':# »

S o S L uS Y okt BLER @



T — oleilpl (Uil § b8 R b

| [\H'EP" _'REA 'L!mli.-::‘.'}

[ dem
| (RBA-RBA e ) THOA (1 <h)!

#rk# =’

| h |

#CyL# =

JBLK# = (RBA ~RBA cenee | TROA B

.r__;s‘h_g,_#..;-jﬂ!;;ﬁ:#.:.;:g}lﬂa:m, S g i g2
:J;J.Ld':ﬂ..;qa:_,;_Lf;.._i}:mh*

St pa S sl =B

J.i;L,.;;_;:.HJT;Jl.L*s'j_u;LJ_.;'HJg;;Im:t

rJJHREﬁu:lL gufﬁw.'ﬁﬂgu_d,ﬁ,:j:_ﬁ__il AT il oa y 300 2SS JT;;:_:HJ&L...;;@J::JL.M
¢l glS” (CyL#, iwk#, blk3t)

S p 2 A0 0T st - Jlas RBA pe L

R
h=3 ;Ld ja ¢S kol

t_—'z_jq.:.l_:-d__j.'.l_.]lh:-l'-dillul.é
trke
g Ll id o 11 12 m
'GIEPE 2 Y aaoD) -
L a0
13 14 .
5 6 T 15 le 17 '
0L Hju|E
el L] OO0
a _ 1 ool 2
C._H.L#J_Rﬁ]: EL'::
|_.’[.‘-:E-_ LE:{EJ

bk = EBA madb = 2mods=1

. _|RBA mod{txb) | _| 21mod (2x5) | _

L b 11 3 |

1k




4 //_\w e Ghigal dunya /Vfi
Oileiliol (3Ll § oyand - ~JE

<K S g b

:;ﬁdr‘ﬂﬁﬁj{i_}ﬁiﬁn?ﬂj:gj;;ﬂJ bg;l;;&ruhﬁ&'mﬁjﬁf_i:&ﬁw

. i
‘ |
“ald il o | (Supd e ©
‘_].LL’I J§..!._;1;_,_| il : | e e WL
s\ S

; NLIPC.
b oo ol il

iz ol by LG omsg o BN g LB 038 et 5 L ile A0S Sl s L ozt Al 5 -

o 0kt 45 8 il e cland 1) 350 hmes b abiile 5y 3 g a0 (51 1Y 4 ot s Bt (S5 AR
(S o ol allom 4 5 g ger S5 5203 4y 6 e e

(o) 1 455

:J-.AJLF.- :.IL?.JIII_I;. L,L.E'i :_.Il"j i""(_ﬁa}:ikl‘lﬁ I-p—--u---!' -

PURENE

S el 5, 5l 0 Y

e il gy b s Y
EPL i L _gied 0 3eh i (Access Method) ¢ L1 ot S b A 4 T S
:(Buffer) L@
I:L'rD:I I_‘,.ﬂ_-j_l,ir.",;_‘,'.lj_j_g .:JL:L..F"I,_(:FU:} """i..:ll""_..l‘., '.:.-II._..].a.F -;_JL!J e g S \_ﬁlﬂl-.q,ﬁ JL':r..l'l ;_5‘_;,.! as ul:R..-!""lh"'[} I_,:-]-J-'I' FILEIPS _;|| o .-_',"I-“-'J-IU
':}ib_fn :._'gl_é;....l

A= H a t [ B ] 1 H = H ¥
25 QLTS R SkG AL YRS 1095 SEie0d Q0o Samlpdive Lok i it b St 2%,
.:;ﬁ- A Al s gods el = 6 3 a s il y O s L A e 5 5l
(Buffer Pool) b 4iks

EJ}:‘Jn salinal Olyi dasls 3 My _311 J__jf‘_g.-ﬁ



E — lelo) LIGIL § 2338

s b ol 2gd

::_-];j-’:-ﬂ.'l.-u;_y‘;-ﬂ-ﬂ-.!m_l,_lil_:
-.._.-.-L:-‘__.._'_.:.'ET'-I.—- ,__A!..‘.'l.—.‘,-# "’".—'I"'..-‘# HFLlthII.E'I'_}J.-Uj_}-J#{J hﬁ-ﬂjf‘hil’nﬁhf!]ﬂml—“—_}‘_’ﬂ—ah ,.{"-
LS oa olaat 1 3L 3 g jlaali
-

e el ol g g3 et 510 S dS Sl 2L

38 e et 1 Cd Al Ll Dus i 3 gt 3 25 e (8] AL bl 4 ol o3 55 o bl s g ele et 3=
Al Slgom 4 aby glius (S5
Ll azdls | lowes Jlg ) s Ll G Do e a3 s aal

(Move mode)  Jul o ot ap g go 2954

(Exchange Mode) s a7 o st L) 5 £ 0I5 L (Locate mode) gl S e gl e ge 2y (Y

Move mode) JI&EH skl & pauae S350 ()

iy =
-.I

_..13.'15‘:_;__,5 LlM,_IE.":}_J:} JU_]‘JJ; :‘JI""J"_,I'"":_IIE""L'J{-_‘;I") L:._:.Il.{ﬂ..:_?-lﬁ.;ll_q.h]:':lﬁlJJ_f-:LhﬂJ—JJ.:UJJ..J_.

) 23
s Jme s Myl s S SO il s i il g 53
g it J S8 A il e 93 0313 3308 T - S0 Sl s a sl Ol g oS

iy 0 el el L S T 4l
$2300 (53303 AN

el

- oam mr e A o e e ==

._.#-:_,:-: 55133 23 P bl
L B! el
(Exchange Mode) g 398 v gl b} 5 3l b (Locate mode} Slod Sl alel 4 paase ety
'.-J'_le _.:'I_.iﬁ :.'l..'.il..'l Lglgfdﬂ.gll_; J.:_;IEJEJJJJ 2-})5.--‘] L-;JIJ- ‘;,.;L'L._JS:.I LJ.ALE',..'..-,-.-.:-HJ .:-_".rln.l.:-.h_g:l_-“j J-IJE.. L.__...-“lll.!;- ,._;-_.'_l:.ljdﬂ:-'l-l-l 1‘__j.!'ln.m.-.-.1_;||l5:--ll _;-_-5-_;. B

J_.,-*a:i-wl._n,.-'fﬂ-a-hdlj.émﬁuum il - '.‘S'(n:_g;;~4ﬁaﬁa;1;uujuL.:r'l 34l b gl :.h-.._.:',u_“\’.i_,-:.;:n.l_..u;

J#MJA#E-JMLJJLJ:U_-L;ESH:MJL;“J:M}J@



i ‘ : auly ST e Ghigel duwwge
Olciibl ,L,.!L]j[.!- g ﬂ}.!-&‘.'l e e

E-l
AN G aar b y g e Bl

Wt l

GET

[ our

a3 gl G5 sl

2licle Dgla!

F

) JJ_.'J_;..';L’;“I u:all-_g}.i-._;_g.‘rwg_jj\..}.aﬂJJ"H“_{.lJﬂ_}J{JjIH.-{JK.-erILa:JI Lay 32 il aslenf raiss

sl o 26 51 b
11 3y ik g as
(S e Bl
il i (¥
U8 eSS shadiny 53 odp 4 o8 e pmt s gty )5 55 ke taelims 1 a3 48 Sk (g 3L 58T Bl B (1
.:;upﬂ_‘.j uj'hﬁ;#ijjffij;fqﬁl;rj Ol g dals 0 e
53 salile e 53 Ay e gl R G ¢ Mieatuns a3 Ol il 3y ol il o CslesGiglblp g 0 (Y
o3y oo asla gl e g L glansi g jlasl
ool oS Las (Time Overlapping) )  Jid e LU dns o Gl g 5/ (g395 etijla g s CPU 0 it £ 593 A inas 45

b 31y faeST 4 JUST JWE e b Al e S 0l ey 3 355 00 g Sl 5 ey Do e S LS D
235 (g JEe el 5 Pl 5 45T Gl By ol ) laet
= Al Sl
Ay a A el or i Sl By S 80008 Dlbes w a8 oba il sliad B 0B 3L s
(Single buffering) st ¢ il (3
(Double buffering (Buffer swapping) _asl.ae '-‘i'-l_‘-'-lll-! (Y

(gAiB)a e i 52) (Multiple buffering) 415 e <55 34 (F



awnly ST e i gl dunns g -

AT

jlfg_.'u F ‘_.;__,_"':J_ra |_.I‘='I".-E'I"".-‘1_ ..J.;-l_j Jl._'ls'\:il QL) Tl.t.q.lﬂ' o .ii-l_‘,lll.- 3a """.,..""l"'u,_;"' aals ;lj jl;ﬁ;_}.:ij #.-lll.;_.,J_ _;L:'ﬁ-l g H,-:IIL! 15-_-. .»ii-l_;lu t_’u ._.I'l1 34

sletioh (lsily § 238

sk 235y b ()

g Ao et el i oo T 0S8

L';ﬂ{ et pareis 1 m ol
dpdh o 4 ! toagh e Al :
'. i '. :
i 1 1 i
| F | |
i q 3 i |I
[ T L ]
EPU Jllulﬁll : = '&.ﬂ- ': 'II I_.I-"'J""_.ﬂ. :

Ju#ﬁ1jjlﬁ£;aﬂ:hi’:{ﬁkgj'ﬂﬁ

f:u lmaals b Dl ot NI glaali y dim Jazes 52 2502 (Idle} Meie e 555 e el g L T I - LE
ot et 3 axdl n.*-_;l..u 3y 8 52003 }i.-_;--; lbas 3 CPU Soliar (skis pob Sl e ! _;Jﬁdl:._l::‘,_-u;.i_‘.fa:-ﬁf_ﬂ
G sy pan ;j (il adli paneS LD AT TR VIR T e sl a0 S gl 2 s

RO PPImR +

I ST T L V. SPl P i 0w OT JUE 5 055k oSG Ol o3 2 L gt e P

ol 3l izl o2 U g Y Lz (W2 r ol 5D (2L 2 ) a8l 3 gt S Ll Bola g o3 S
.uls‘a.i;;_,.!u'._,;;a__,..ﬂ;@“jufj

Ly iV meS Ll .J_.S"l_f-u._.a.-..ua._.,.a-.».}-,_-;j.a-a ke f-h_g'-f,._gﬁﬂf- s #1“5‘5%;1;5:@@&_&@&!;?5;{,“)

I.,:.:L!J.:.ﬂ:tﬂa_ﬂ;l]r_;uﬁL-_{J-'uj'_'ﬂ.lL,.l..ﬂ...lll_-;hJ&::JJ;}ftf,j:ijnmdpbjis’-ﬂb

aslae 080 il g8 b b e Cy <b, bCBE—-— b Cy
- 345 ke bn 2y
S JMB
5 kG

e q_j'i.E'LlI \?-:_;'! 1

T_ e 28 Jut ol B

(oS o800 3 25 sl gems 550 4 sl psY 0l Ty

ay 5 a8 Alap sy SERVE i



Olellbl 300 g b)add ' B =3

3 das e S 1y 2 oS Casluie o il 5 o3 Aal e Ble 505 Slhes (shed g sddli i SAIG S e b B

ly g S gty SNl 5

By Al e U sl adl ail g u'l...l.n.: ol o

Sy E;.:u.{;m'.{d.ztla 3 g Ll S pilies Y ;ﬂ&o&;;u;hﬁ@dﬂ'ﬁ'_;jlgalm%urjh

FERPPTIL RT3 oL PPEPu MPPR PR ST, SR P plal UueSD Ol g e gl 5 el by L5 s anlmad 5L - O
sl o yo o(BASIC) grlion 0 4y Dol st o o plonil 350575 44 2,55 sl e g3 g fin il

A3 S L At 580 b O Sles (St L) st SO 4 2SO Bl el 1 st gl 3L S (Y
(A pr 03Ul | e o gl ) i iyl

i el pa B Ll e Olpoe 151 e ST il TN 4 SV U s )5 S 5 i oS O
A il o g 1) 285 5, 57 o 5T

L} 3,8 plan s Al ol S b et s il oS el A la el Ay (el 28 ) w2 Al s (F
£ i

b e ol S "-"'J,.:_95; 3 A A s Slles gkiy e (E L) wgls e gty le il 02 (0
SVLCRP P I g

Wi Pagio § (w pha O iz 2 Sl

3 o 13 B Bl s el g S bl sl 05T, g oe ol e o AU 3 ealinad G dha B o ol Wl gl B 5ls o
Sk pladt 3 (ANGCIpAtion) |zwdiy jlesbial U o8 Sl g e pe g e 4 SRR i PSP RT-N ARG SPRTTE

3K e Sty Al e et S b 513 pbs Sl e i W iy o5 M g 353 00 g jlesly oy S 115305

Yk Y b T il Al
iz 7 r: A
Sy 2 Bl

- (Circular buffering) = = .ii.;w T g ot B easd oo giluealy Ae e g b ';)IJ.-.!.A- Lt ki 680 3L g 4G

Ay 8



M Ao il AT UJI.I:UBJ?.-:T Baausgan
T — calcllis) (30 § o183 by

T N et

NEREC Yo L -ii.{_‘,.-l'i..- Jaamdd R f-’a"'"f"-*l?}f"’-ilj.,‘é * -__-;_55"_',.1 _,-f"':'_..ll-"_.l-; U alet Shaal b .-‘_ﬁ.g_JL " f*':"J'iJ

Brjlap o ah gl I Aw il el . < TRNCIIW B SURR T g P PR dailSal A @l Solles
; . " , & . F Jiam i = - . : | W ¥

_..l et 1l-_g‘;,SFII,,ﬂ ‘,ﬁ..'v_;.':_'.; 3w e e 'Lu_,_-n'i__. |Il~l.-..- i..l.rl_,_,..y.-...l..a;- -iﬁ.u__;.i'q L L '.c.d_p .,__.1-.'." g3 =l En-'l.l_ ol e .,_i.".'}_r?'l'll._g-"'jj_,‘
5,568 clac i & Dy aghual i dea g3 W 345 sl J.,L.,sm_g.uj,ﬂjmﬁ::l sy e o ShialT Al 5

Ty '.J.J.:-J_I‘I_;,-IAI'JLHI'J!I.:J-I_‘éj pjﬂfﬁjgiﬁl_ﬂ;uﬂh’i‘iﬁb cagls -:J:!'}J*L’-:‘Jujjh_ﬂjﬁjj.ﬁjjjj

S e 3 FlE
Gl g S sl gl Sl S pasde Sl S e B (DLl L) il S5 o AT ) el B
il gy Bl aly  Aelal ey o (Response time) > fl'“L#
s bl e g3 bl g3 B AT iege 430
IS R T e g U ey WS gl G Bl i 50 a3 iyl 8 ol B b ()
e
e 3 T S 5ot alapl 25 45 1 Sy ok (B Y
S-Sy g i )
Lo g3 Dlles sl e Bl maabd ¥
S bl sy
Lol alibl= o 5-_:_1;15,._?
wu.,. s o gt ol L g e
Sl LS 5255 5wl Cilio Sl S e
053 b o i o(Dynamic File) Ly (oo JB 52 o s L] i gy S 43 33 4 S t Ay bl 1 53 Y
s sloas B0 e o on oLl 5 BB s A S kS R (g5t Bag 1 Cm 2 okie i tas
3 a2 5 oy s 53 p3Y e o sl s Comdy 35 93 el (Highlyolatile)

i s a bl il 35 1 3 Sla3pmdi A



< ¢ALIL § 2pa3 — v i

B s 3107 3 gy SlaKasT

3 60 LI M paekiga B phad Al I 30 0 cepe A U aaid DU o 115 S8 S Dy e m3ls
(sla s ol et

() 593 03550 e _Lals" () -

() i gl g S 2alS (1
Byt et Bl et JUB o Yl el B A0 s Dllee e e L1 SHY

(interleaving) (iaes” Wt paus) sy s (8

(irack staggering) la,Ls # o 5 4l OlSu o (Y

w

w1399 50 Olod _sals” slaaiud m

L’.;.LFI-#J.:EF":; {TI

Ml s | gusr ol 58] ™M | o=t -3

dAs Cysby Lpa U das e G5 tegld gy oy Chaps g b GhoaeSy Sppar o besDL By ol
(aelan 685 3 4o JU B AC, b, (g, 8T50) A8,

(posa) 21 430

et P Gl S el a e ) Yo w4 B2 S e p Bl S g o e g e ) LS :-:*‘J"'L.f; Jry

]
M3 oy el $8 5 (s 5luealy 3 L2 Sleslind DS )l L] L ol il 5 pueS” e o ()
il ol a8 3 53 S ate o2 Oles dlady ol 45 Cp 2b, (Y

¥ axd

sl B uS™S B, a0 O Ol (0 aS0) 2 0kt O LY wam gl ens 1 el gy ek ety | LaaS T
e By lnt a8 g b (by ) Sl S 0T il Dl 1 i (EE:)B-.. S5 Al s Ole) g e a0
N h;-jl':'ﬁ aslkal Jifv_jl.u.;

e g B-.. L;l_L-..I!lﬂJIJJFLIJ_"I I5 {2[’_} JJ.:J u.'ij nlg:u.ui L!.,uljr FEE l.’_.-r-,"'-..r Sl ",JII okt

{ " ] F : = - " ERTR SR )

gl ¥

Sty ISl 4 e g e e 95 O 51 20 Oej s s SSST b asimad
wlesh Olei 2ald -l
Ll JUE ol 2als -

3 (1) ol Sl & 5t 3t



Caws sl aT Slle Gisipel Ammsga . = AS
M*é el Ole il (30)0 g o)a8d

Y = # ' 1 h ol
iy dal g 3 ey et Ll iy 5 ot 3 Ola)a T D gty S O sl |y s Lol T4

I Ml =i _IJ_J,...?J i, =1+l

g SR R

interleaving factor=i, *
= L L . w | "

n=1=i,=n+l=3 bli wue

1,
(I t' mterlegving = T w1
r

. g ."-.__ 1
sl .:j'i_:;_l_;;'l'l Wy gty Il.n'-h-ﬁ":f'-l AR JUSE TRV izl i i3 iacedepviog *

I B4 G . SEE | :
|+ n . M al H | . ] 1 d'll . LT T )
ﬁ_-:-JJI.J .h..il.:— t”.l.-rh:-m"rng n._,-.jla- I.J'-l J:.‘: ijl l.-..l_.lu.‘.'l;-:l.'iLﬁ.-ul LA I.J'.‘-l :||- E-: = b i -._'t N L E i-l‘;,il_l s :|l.5 |iJ.ﬂr J._..J 'I.r 'E}ii Sl

B+G

-'-;.--I'II:I-I.-LI...HII",E L;‘_Jls..!ﬂ‘,.;j Cﬁﬂhn -'1:111:-;_;3 =MJ:§;J.HhU.= ia-:'i;;;a];liﬂhrtﬁlf {_H} -’-h__ll_.;*.!

(track staggering) o sl 5§ pw Aladi S g T

¥ a | = A & | -
..'i_JII.:lJl_’jPmdﬁd};u’_{-ﬂ;u’_&Mf}:lﬂji:ﬂrwi}fmﬁdﬁjj
e

Wl g i il
; S genn Sia 0T 33 sl £ 55 A

R
' ¥ °r} §5 bl p L R J i ey F_g"nf_l:i.?..:_;.',.:'l_;:
SS90 9805 Bhej o Al R Ol i O ag gl o b ag B Sl D 1 et A P SBE S O
b
gt e o JUd £ 5 g3 Sty
¥l
B AT T 6 - W ok =] | Nt i'.|...|.-|..-.-'| f-}_; '1.;'-
thlr‘su.Lr{SI} RL Y -L'-|_._,,:...-|b..‘-'_":.l__| ijl'_,-_'.,_fl_f'-’.' J.n'-__,,..-.l ._.lll.l;-i.f.‘l_';.uu.i a hasad L) et ) G 1 e U O

{r r:S._) kel s gf.?_;.:-

Sl jET Az dmﬂ-;.'-'.’-‘



m . awls ST e ghigw]  duww
Gileiin) ¢yl § yab - i__—-—i/‘{f:é

o Toor s 5 it 3 gy ) grend ail 2w iy Ol i oL B ldia

60
s M
60 % 1000 = IPIn = -:El:-:{ ]

.;Jllj_l .j_‘.:n; 151..-': H n_j.l...ﬁ_j J.--'"«II!.:J..D _;S-IIJ-‘!- L;-Ll.: -l.:qu.-l L ';,.Tj'__:. -.:,'ILl_j A ..L‘i-l._l -1.:‘.:.32 _:..J J33 12003 J.’.‘l-Ll-.-i iw._-.." "__.Lﬁl-_‘..?_'- JU.TJJ.‘#J.'I :Juﬂ
Tl PSS a5l 3y b

P = 1200 | o 360

P = [ 20 x10=7T
Mas (s, ) = 10| BlTo0g "

=1 e g (T
-.:.:_.:n_g-.il' '-__-J_1 3 q.-.hlJ..'l- -:-'1.-5.‘|_‘..1|| _JJL""!"'l_J |,_m£5':h__| l:.'s_g-'-_l _l,_ﬁl_.'i '.._.-'_‘_ll._-.l'r'- ﬂ._l-'.-il.-.'-'-!.l.-l_‘,.ld'.:l_;__q-n L_rﬁll-s;'lqii.r"\s.uﬂ-;lﬂ_._“:-?; J—llﬂ' I._J‘-:--E!':'..-"-‘r I;-:-ﬁ-LlrJfl
l.n!-#.:ll._-ﬂ.g_g.-'dl_‘-:‘- l.-l..'-;ju.i_ﬂ_ri— e g U g 115'_;1.- X -'5""_5..::_.,51.1;1_‘} ﬂ.ﬁﬁa' ..'il,_t;ﬁ-.’jﬂ_'.ﬂu ilel.: u."IEF.'IU.tJ i_".::lh .bj.-:--ﬂe_ar:jljk_;.
A Olaj il 250k 284 ST 4 Db (81 60133 €850 D) da e i Bl i 53 ki 510 5l 5 Tk Bs e

fern 10y kel st JSTHL

1 B+G

[= = % e |

2 t

205 33 sl bl el e BT IS PO [T PN T ST CH Py LI :_’Ju ,I.._'a.a a5 T RVEE PRI Ly

Al

(e} ot 92 dilgnl Dlo) bl SlRCuG ®
.jl -J.-J_JFI.:.F' Lﬁl.:‘...;..i.lr 1 l-'||J.|

S0l e b LogteaSi s 3 aabim
s i 53 Ll A

a5 a3k Drals L T e L L;Lnl.:.;___;._,irl al ezl (¥

J.:|'L"H' - LHJJ}S‘J. ._EAJI-.-I;L‘a- a3 u-..ﬂl.-!'- '_‘-ll.hﬂ-:'f'.d ,_,IL..F-l l.r_F J

il 53k b sheaeg s ()

.—"';i-!'.-l'.-_:f-_jjl{_j@ILj..a:«l}jL:-ﬂ.lr'.'.'_‘-'l::fﬂnmlnru.; .1.:1_5:4 I.ﬂ.:ljg_l, _;L-ul‘,-'hr- |-.| I..ﬂkj:uu.rﬂ ,.ll_;_':l
! e el 2008 Dl .._i.:a.. ALHE"

b mﬂ! I'i.l.._.!‘j.ﬂ-?-] .,l..'i,...-u'&_;lﬁlul_br.-d E‘I!J....al i.a':l-!-'l l_-.l";l e

s 3 N (53 l.lu{g_':y"{r
.MJ&J:—&&JMJJJLHHJLHMUHHIJt |_.;| LJJU._‘,';:._.{ML,JJJ



ket ¢k § 8pa an

i B Ly A Euni“-.;\.._i.‘- e sl | S e 3 .-‘_g._..gi 3 gudowa (5 jlewtt Zgm 33 $ 03 M &_:_;1_",51;-_’.5_&‘;_:'5:3 cul YD

o a (8) gl il SIS ol g 1 6

1=
b

RAID siglgsd 7
._:_.:_;J_a a _,--{"-"L")S‘ .,ti...,i_: -.L-l-|“3 .l.q'-_;'- .‘!l!ru -..:..:!J.Lﬂ |,._| .'iim.l‘.ﬁ .J..‘.-'l_’ IL‘J:AF _;| a sz ,_';1.5- iy d."-l'r ,;___.I. '_,_:| iihud-s-a,jj__.]ﬁ :_',T‘ll' '._sl"'al' .:-.'u_ll

30k a3t T oS

e -t
:_;1;‘_5.5- :J-I_.'I-F&LI' Lfg-ml‘.ﬂ .5.:-1_.’ lli.lr ":":'J_}-'*" A Lrll.:ﬂl.ﬂl.,_‘.'..».:n-ﬂ _‘..E.; j'l -I.S' L-l.'...r{-n-::l _El ;..:#1,;_|'._;Ii.ﬁ'j.a-.3_-r-ﬁ H_Am %
b gr g Sl LGS 3 g g Lnaals Y
il S e 2 lacsls (Remvery) |:"':";; FYLI R e 5 g3 ':j_',g.’} (Redundancy) ..__Ff-'l_g‘:,.'il 3 __E.TIH-: L baesls ¥
(Fos 2Ses 2 &8s 35y by Db & en 3 L) 335 e g g (e (Fallure)

:l;.-.'l"rf.'

e O e 3 il e 218 5550 oo 5 255 i 0T s e casals g5
1

S

sieesls wieel Ll 3 3 ,_ﬁ.:ul-_]_il e b B ek ag g SRS Ll AL i e et a3 domly L sl

..‘.SJJ-JI...J.I-_‘J | J.'-.J-:-'-\._I.ILJ,FI'

Sl ¢ Ko Tame e gk o ] 2T Sl el (¥

T A3 (Saik RILIE L E_-'L; asil p iz 52308 gDl g7 50 A J.L'u.i,:.......- ot a8 glask g i doma 33

'-E.ILI-_J] I_I.u'l.i I..lb.,_,!l-l [:__u,: .;..u-l -.;g""" -ﬁ:—_"l stk Jﬁﬁj_‘uﬁl-i \j..lh.:'._ﬁ l__&.#jJ _J'I djl:] J; e Lﬁjffﬁﬂ}j_ﬁjhu:.ﬁll_fﬁrjj '-]_F-'.' i -'-'.--?;

S i r o O S DS wllS S5 51Ty s (533l v g S S 35 0 0203 Sz g 3l Jlal L (a3t



TSNS B

L N Lt

Calellbl ¢33l g B)1Ad %

e i 3 o g R sl el Dl e Ss 50k SIS B g St NS St G sl

D —
[ R

1 SCAN S5FT -FC]TS _jl -'l.'-T_JL_.P 1"“:_.:'.-! y .i....:h::'___,'.» ._:'-_J':' |_J g ,::ll'.a_j. ,\._.f'..h'l."‘-r [ E l.;-L-JI-.FJ L;h,:..".l_)_,f." ‘_E.'l u..-.d-'-! A | :_'!J.'; a3

A hsa

NI PP SC I Y 'Ji,;_;ﬁ'. cab glealinad 5 g flwasly LOOK

; FCFS ($uila3 (uall

AR (R T ) w...an- G Bay w Suale 5y ool .A2L s FIFO L (First Come — First Serviced) .= 550 o fesle
S A AN 3t P93 P Ut EEY o g 2a P o

iy g (A 335 e P R ad R eals Yl E Gl 3 lald g s oy el e

:_}'lJ.'.?Jl'-.:ﬁ-'.;...-i_;l'-l_l..'.-‘gl-jll._:...‘.l'_r;-ﬂ.:l.‘iﬂ.l.'ligiu_lﬂjﬁh_ﬁffliﬁ-JbLglﬁjJﬁ.LrauJu:Jun

O% 18337122, 14,124 65,67
"-i‘.'.'l_,._l J..l-IIJ.'J'-' J-—L'q]..:-.-«--.J.'-.J:F.[FD ,i...‘.'J‘_.!}..QlJ.'ﬁ-Lﬂl.:jf K—""M _:JEJ -:.-L:JIL:j:E ..-:""":'Ll"" J.‘.‘IMJIS-. |jll...l|:_lll ) )fl

18308 =85 Ly, o 183 ilw Flw 098 sl 3 ) e .28 = 9853 =45 Ly) 298 053 it Sl il das Jor
S
(98- 33)+(183-98) + (183 -37) + (122 -37)+(122 - 14} + (124 -14)+(124 - 65) +(67 - 65) =

45 -85+ 146 +85+ 108 + 110+ 59+2 = 640 |
53,5 o124 ajlias 935014 4122 ‘g.l#jl.*_. SRAPPULA R AP L;Lm;j'__,:-..:....lcﬁ;.»uq.ﬁ'-;_-‘-JTL_.tj_, ol L}i..':a
SSTF gwnile) (i
i Ll i e g Ol i b sl s by ot e a2l s Shortest Seek Time First e s SSTF
aSs ik OS5 e e Sbe ) At wtia ]y LSlE S de (gole Gl ajlad b 0T o jlad 45 (gl S 128 or o b
(L8 b a5 DS o gl Olaj o 2aS a8 ol 5 0,55 5 Dgar 53 Al
(bl 53 jadem 53 tnl 3 Am g2y 53, 98,183, 37,122, 14, 124,63, 67 &) 4 sl n glayaden ol Bl
€3 40kl 5 o il dm ssTFﬁJﬁlﬁ in 53 LS o p e IS 5 (A2 g i S
"

a

53— 5652567 —2 5372 51430508 M 51222 5124183

12-2-304+23-84+24+2-59 =236
ot 42bls (53L 5 3 o FCFS 42 25 o= 640 4 G 5 sdalie a5 bl



- Olellbl 0 g 2)aad : *

3 II..._:.'E'L._u FLEAL R 14 4 124 -.:....u|_::'-_;.: A 3 LL:-EF -:.."‘a.?j ll'_':l'.l'.ﬂ aalaly [Sim’ﬂliﬂﬂ} JJ-'-:-L-'II-J'- o g I"', _Jf-'ﬁ_lj\_#-vi LJ'{':"“ S5TF ,_;..L...-'l.a_;.

Ry PR S LELSES B R 17 el n Jiom ol 53 St 14 il &g (A3 gy e o= 02 XL GE
Al e e L 124
5 ph o skl 208 da ZAAS o 15 e oA Lt d oty g e by G I Ao g SSTE -ﬁJﬁ' P
53.37.14%65.67 .98, 122,124 153

SCAN (siile] (g
as o 45 ey G gt 4y 45 Sl 2 &S S o S sleEl e Somn 5l 5 35 8Ss 2 (b3 SCAN A3 5
Wer ubits 115 0F LS o ot i P COREI PR VI TIVAN S 7 oP Ll U o el a3 ey
sl dalal | uw L5 g I:]L'l-ﬁ'_I]-‘-'lW}JJ1JML{1J11JEJM:#I.:‘?5.5113 L I_;J.L;‘.r“;,.;.ar_;j_JLS"Lgi.L:.,'-_,Jlj_m:;1_,JLfa
ORUPIRTIN cJput T NC SRV EITELE 183,37, 122, 14, 124, 65,67 Co) o 0y Sl 505 oy ajleti S5 i
€358 0t SCAN By 13 A3 it od 7 o5l P g N P T

Sl o lds g W b 65367 U8 1225124 183
b g2 S e Olan L G- A TH L e S TP (elevator algorithn) J_,;.IJL.uT r.:_-ljd.ﬂl w SCAN I;..'Ll_}}.{ﬂ
A e Dy Dy Dl g 53 _,fl IR asls UH.JJJ..-T.-L;J_-..'_....-A_,:-'-_;:: ;,.ﬂr..h.i-'n.g.u L;Jl?JMﬁLAJqﬁLJ'-Ji-J: Jfl 37
P ol a8 LA oS Col NI h&h#lﬁﬁ.ufﬁ}ul;;ﬁ-ﬁ cdzh sﬂ.ru:._;'plqﬂl:ﬂ:_aﬁh ity

3 a8l |__1Lji.;:-ﬂ';-'_|.:l'|__;..l.ﬂ-li-: ENERRE PR ;__;J_J:an:_,,iu.sc..ikj;_;.ul,« o1 el p _;.,l.'..l._._a.-':id.i.-__jl..l.a_,_rﬂ-_g.'u

L]

C— SCAN (Suilej (8
s ety 1 g s S Sl Dl S e & e 0 2 e b ey b Clrcular Scan s C - SCAN
s g3 gl g 3 et 22 038 LS = (gl 4 S Yea) g 3S0 o 4o SCAN 4l C - SCAN 5y
Pl A3 g ) o Tt b EE S FlS 33 8 oo s ol Tag o by 25 (5l 40 o5 S g e o

AR
oty 3 ST ke s 12 55 A 303y 98, 183,37 122, 14, 124, 65 . 67 gy s Lgiobsit 3 SLa ks 0)la ST SR
€14 tabys 4 C—SCAN 29y 2 (P mitr” i 5 eaz a il T L) s gle il
e
53 =G5 067 98122124 518351437

4

C - LOOK 3 LOOK (siile) (2

";.,'_:.J_?-I [ 3 "’_!""F"'.._s""' t__q_.r_b -.‘.";:.-1_: ,;_-;'l.-'.;g| __E.| -._..5"‘,,:" ::.ll-:,.ﬂ lh{_:T_.;.::ﬂjl LEMLFAC—EC""LHJECAN ‘._;-_J_‘; a3 P l:'}'n.#l .___rt_!.? 32 L:.‘J.I1

U5 sl BT sladia 53 o PP P Y St Sl O T A E O e



s S a0 3 255, 300 padm B 0 da 183 itk g 23 e g S oy €~ SCANL SCAN Ay o3 w2l 300 by
lan 1 Ay i Uy gt o e kil 3355 1 5 gl D gor 1183 puthen 4 A3 g e 1 o LOOK B0 52 (fs 33,5 oo p dSs 3
25 ol

oS plagzes ;3 C = SCAN 4 SCAN gla 2y )l 1, .__;J;-Lrlh:h; ety oyl b STF w507 L ke 39 4w Ba
ol a5 S h S a0 ol e a6 S (o0 S e 200 2 2 (535
plamt WS> UET Tt [le P [ g L L'g;"':fil"'j PIVCPR PNUYIPE Yzl sl paz o 0T 80 gl Y Dldions
B L T Y b T R i (e Al Ay ot Js w2l o FCFS F;;‘JJ_QI o palale L sds s
wol hlete 3 g g 5 gt gle il

ST - L Juﬁ:-'hl::idhzf '\

s laesls Loady g BB gl=le o \.ff""' ols Dol Jlesl

Al Al il g e e g B3l ot e 45 b ke T 4y phen (_;N{S_I} A.-L.....- el bz 8 mnle t e sale &
iy e aste glam o 5 iy slaail il ol a5 e L gl 5 U s gilos glaall gzl 3 oy | gz SV sl by sz s
s csadh il 3 1 balnode 51 g e d — n0de 25y 5 estizal L sty SS (sl 1 e U e £ 2 el St
25 8 3

sage s el g yla o8 olan 85 30 gl (plon boslest D) i pRacs 3 Jlee 3 s B 1015 e e Do 42T Jlis
Lo Sl S o s 350 0 54 le] DleTel g gl slaa, 5, &5 S 33 i pn b ans e 2 g L e im0 gl
3yl g gl L L-...l:- ol gas 4S5 4 (Access Frequency) | olzes delus ol s addl ot 4L 55 ale

$ s 3 gl e sladSs lsalinad sl cagls )l S ace 3,5 Jlast Ol g oo 45 Sla=2a LAY .

F

PP, I|'l-'r:'-l I.-Ill..'lrI 4 LE:II-‘;-H.'I -J-r'llLu-: i.s" LJ-':L.}J-’S.-J

Jb P gl Sl sl
(Buffer Cache) (Olg b 4 py se J8) (Disk Cache) eSws sl ; Ol dail= sl 512 (V]

(Memory Mapped files) Ll il ;s = S Lo (Y :

A Jl e T
a3 1 g Ol dlidle slou! ()
Sal SV el (Bl oS By s Gl 3 2 1y IS ke e S 55t s el (5 el 3 Dlgh Sl ]

Qi Al ol 4 (S8 Sl Al fes G e i 5 e gataed (SO ol esDle skt S el i sy 2555



aw sl 3T Jle i gal Aungs

Ciletlol (30l 9 8pdd £

S 53055 el 31 5 2 pb gn Jie wleed B gt S 2 oS 5 S sS s 30 3555 @l W e 1AR3
3,8 g 5 b

Ll ar2leld ;;;'ndhféj'u-',;_-;'..h'n.'iﬂ' Sz oS e FE). ;L}pl aloila 43 nif;_;..: & Ay ok opl ab 3 .ig:.l :.J,i'n.:ﬁ.._ll Lg_jL::_-"Lﬁ - Rt
PEPREEERL SO [T ST LR Bosaly ah e F e ol il 3l Ao 3 polet islanti g2 L g La 3l aibae 5
s

oy s b e oS B el ] 252 o 2L Al ok oSS laapd Bk g sl pgk 4y JB Syl
ol 08 ot o135 gl 0

ol 4l ;3 4RO l-_;uad.giﬁ Al

sl o Lrazly alales 42 (A8 v aaiaad Wirtual Memory g s bl | caliii o gt g 45 s glagmmn 53 ELOR SN
3 ah gran g )5 At bl g g 00

L 5236 s Y pane sibun (S 33 dmias s I el 0k oS A 4 g Sln M § a1
il 51l o Dl ol gt L STRR PYTE T

gk oa I.......E Tl g 35 imela aai e g g (a3 2ola g ¢Sy (Address Space) '__FHJJJT sl e ot e T
iyl i B e S oot il e 23T 4y ol il 53 B pdiBn 855y Lo 5 g g yal gLh gha 2T
w il 3 s dimd a3 cdiphp st Sl (el 4Bl S s gl S Vsann cpupm (Siles p3 s S0
s a0l gl alidl

UM o ool g3 ety s e yT el alible- 4 ) gn A2 L2 yecdiagh B st ! it e 550 3 o5 Fhomis Lo Sens FD
ol gy sl B sl il 53 35 3, dmbie U agh oo Lad g LAl A4 jop (Pge fault) aadio padi
sdgidy o 0397 g osp Lol alisls g (spil) lidlo oY -::iuiu{ﬁ,u oo @i uw

A1 15 g ey

£ L g e o S e B o PG e 33 550 K g et B o
| ) Gt it T B P | _5-! Mju’ asiib 3T a4 3 5248 o(LoB Structwe File System (LFS))

. e o3l U Taiioas 1 O glalad g2 b o F S S ol b bkl BB a2l 52
sl g e pland it 4 53 & ;5‘-'15.-2'-.-7-*3 ST b iy A2 a5 S (s 4 5B O gt 3o Fcly JaB

5 Al i IS Sl Z.s(Read aheal) 2y 00 15



aus)ly 3T e ) el dminyo M

Glcllbl (bl g 23243

e e LR I Y L = P ST LEVEN WA E RO I ok et 3t o Wil ol 4 a5 L
s 5 s ol 03 ity 23 L0E pla LD sl 5a) ek ank g oS § 2Bl oS 5a st b o () BL 5 e
ol T S TE - PR PR par sy 1 ML o T LT ERTUPION PRLICN o0 Cpekia a5 a0k aedss LOg Sy Doy e

3,5 amal e WSy Jlepts il e pebie a5 015 oo dLFS Sizsil 51 2ty el S ol



aun s AT e gl s g

et 230 § apdd ¥

dsgas 5 g5iS Y| o de gans
ol YL 2l ge 5 Al 2 =l Ii.I_.s‘ _1¥
i AU 3 g Sl e il 3 (e 355550 J/
Skl gmeas sl gl 2 S 3585 (¥
AT e Ly st pladl b b lat o5 b gt gl 15y S 355 Y
o B3 volume &85 3 5 e algmad by asles o0 a5 ‘n..‘:-‘-’-"-! 2,55 1F
sy oo 2alS” JUisil Lo 3 2P0 (T 47 02 PP S TR L
AL o S g8 3 e S S8
Lk b b g B3l S 2055 oS JiE L e (Y
Ll F‘:{jwﬁihﬁﬁl;}ﬁjlc_&jbﬁuﬁjhﬁ o e (¥
by e O oS JUEd Cp e 1 AL g p 0 R v/
TS o 15 ki gl il Ol 2530 157 53 a2
LA glay 55 o (GAP) 385 il 2l 3l (1
3 gomy0 (58l Sliad 4y g3 sl Sl ¥
S s S5 B 5
a.?”**'ﬁ:ﬁ'-‘a'. baea sy Uil 53 4 S T 38 S0 S 0 Ja5 F
€315 3 pm s 65 fl g g iy Myt pRna gt p iy Slibes 448 gla 3l sbis i 1T
(a3l S - a3l .1:{'..1‘,5'-.:*1 FE (3
(A i - aslda a3l £50 3L ) g8 e i?f
(a8 i - o0l S8y ) sl O
FAT Ll amass Jytor - 4l - G . pian - a3 550 ) i s (F
€315 3y 5 S0 § i iy e Lo el g5y 8BS 533555 ) ea g el S T
[ jaiin 3305 5 53 5‘::1..!:j‘-.ﬁ%,ﬁdﬁ-:;ﬁ;u;m}ﬁu{\
(LaiioSon J g ol 510
(L ten J g slamal - g =527 B2 ¥

(ninln sl - e 92 35553 Sy Bl g9 U3 F |



T & Y R e A W . L e £ b < i S N L, N e ey e e T R e

g . s 3T Gle pbigal  duwwgo M
. "j’r::‘!.;:_ﬂhl 1,00 q—a;:&}.‘\“_ e _J-;

_}.i:.aj,iL.:a._!JJ_ilf'-JJ:_.uzalg_Lu_bj ] L;ld;i,a#l‘,&_hgur;ﬁ_ﬁju:.u ,_j.:SL‘.:..*_S'::.‘..”_;ﬂ.J.J-; S glas games o1

Al ge
Sector ;%5 (¥ Track ;L (F Block 5" b (¥ vBucket .5 (1
T LM . oo K
313 Sy A5 sl AEJUL_EJLBLL«C_,;QJTWJL_fWTHijLHJ & e 5 il e 08
A IS Sl 3 plal Ll e Jilata e i (F
bl oo el 4y (S phd BB e (S 1wy
sl gt g e Bl Dl A3l g8 sy 55 (00 g oes o ) (IS S i 0 o0/

: B r e (SRS ST 4y o e 5 il Dl s 1S VY

a5 3 eite J gl L slan, 8, 0 3 )bSG 3 ol J gy glea S, 08
FRRUSLSPERERL /ﬂ;l-u-" 3 ae b glas, S, 0V

ﬁ':;afiﬁﬂqnjlmjl;ﬁjﬁgsﬂs’;m_ﬁﬁsgﬁjqé@&flﬁﬁ i

*..'l-:_S:-L 3ol J bl 365 SR (Y DI ST P S-S ()
FRRURIFEREI\ 0 slias 5 pita sl 3,585 SISO v/

Eats 53 (Ko ol 43 3555 (sloala b iy o e leBl pliS T
a3y 5 5y (F J.J;SFJJ-;E':""‘/ JJJSPJJﬁﬁ'ﬂ':T o w57 ()

€3 4k prosbinad s ys 600 ey 2l gl oSG pluS 1 I¥F
i 3 00 5 5 LS e g lis slapz R O
SRS g Ll 5 g i (Y
Sl 33 358 4 5% 5 s
e Dy g s Ll g o ada Dol 13 (f

Fod plaS uib o 5 ool St (TSl Sl Lo 510 2060 4051 39 s 3 B, =10 5oy 5 100 L AL YY)

[GGTF 1666 1601 <Y 1600 (3

'

i B bl 1T LA 3 oty g Ol U5 5 g A8l ) Dap e b el e Sl A Lo iy shalis SV AT

3.13.7.29.16 _ Tuil n S Lyl O g 3 5 a5 J 25T SSTF ,I,.:_;_,i’-l b S5 S LS
16.15.7,3.29 (7 16 .15.29,7.3 (1

1,7.15,16,29(F 29,16,15,7,3 (¥



A/i A gl AT ke M\ P
I — el (L)l § 2)ahd

YAil o p3 54.-.!&5#'}'-1 n.’_.;-'\.:f:.T ,r'l.lf ko e saadie Ul e u.u:.af e

i llr-
i s 3 B gk by slea 85 (F slugn 5 e dab U glaa, 55, (W
TVl (F 2l 3 e b b shaa, 555 0‘3‘(

€313 3 pomy 650 jikip 5 i iy n apeasd LD il i p Dilles 4 48T ol il s 51T
(i i o 3hen s i F g3 {3
(o - el waal 48 L) g (Y
(Wl i = . el - 030w 8 L) ¢ ¥ (v
FAT lghlh aasd Jyde G5 Lo il an . ielia s osl By ) g g e OF

; P
Pl oo phiS 4 o2 FL03 b iy g 2 g0 3555 1 sl oYl ol 35 5 S8 a3 () 1 1a 5 33 'wff)

oalas (F gAY o2l o (Y " J._,_-.Th
g s i Sl Sy 0y 1 FoLat 08 L9

s Jamma 53 6 S 5 (T S o i (S5 O

e s 3 0 il (F (S5 e 3o o e 8

™

Fual p1a8 )50 s g 0 3 it b L L 55 eIy e Jﬁ#i_“
FSTRER S SN ST PRLL 5. ERERTEPPL I Oh g 33t oo sl 3555 5 J e DS it U
_J;Jn;um_;JTL;.:i; FRTEST- R PR ye e Sl S dab Ol e (Y
.:.JS’E;:!._;I;;I_‘.:J ot 25 ST a5 3k el il e 20 5 e Ok ,.,iu{t'f
o ST ke g1 ooy il 2 ph pn 2l 20555 e o 40 oS (F
Pt iy B IS 5 p3 or Whalon prihe 0053 0 3 W e S s S2000 Jos LS, g2 oS (gleals Jlade (a8 W
AL (F i | 35501 Rflas’y,_ (y

1
i S 22555 25 3 Slosls o3 o

;_,"-lu..f:.*:'-lliﬁ 03,95 & Allca, o5 5 J e ..!TL:E{T quj..ild.'.;i 03585 t_jh:..l.l:h.‘-;_gfd, J e A3

Yl s, 5 8 5 4-1-:"‘.'-":-};5#1 Il oS sl A (F/ L0 by 55 sk L Bs sl Al O
TGO RNTILL & PRUNIP PSR P PRV LR

Saman 25O 33 5358 5 DAL e 3 (T | - gvassais A0

i
By s 4y Lol ol ) 8 s (F 8 St 3 Wy 3 e 53 g i e (Y



Fy anly 3T e Ghisel dummye /t/‘i
"""';L;m'. Mqaqm‘\ P ~J=

gt L3 IS b B O Las 3t e gl SSiad 93 m pa cak s e WDlmhy sd 2T SRS plus” s LBV

G
Qi3 93 da b atimd (¥ Vg fumaze 1 01
[-node {indexnode) (¥ {(Incremental dump) s ;5 shgela L

o a5 JIECLL G 4 a9 52 15,00 (FA)

seek {wy file, 8}
read mvtile, my Arca
b oo sle RBA ol RBA; =10 yR=3500 2.0 ; B=1000 _.i i

24 (F 230 13 (¥ 3¢
Gt ol plaST L S D il i e s PR
b pasdsa U1 3 el oSy e Gl 48T Dl el JS5 E ST gl 1 i )
el _tan J o 8303 35555 g i 3,055 (gl il o7 adndia il S5 bl G (T
ol it s 0S5 L 0T & glies 5 4ty e il 855 45T S e sk o 23 las, 5, (5145 fazes /
‘ ek e Al o2le 3453 3 Dam o WO Jae 655 53 48T Sl gleals Jiia ¥
A5 T g2 ot 100 byte s, 05, J b 5 2000 byte &S J 4 b L;;,l_..m,._g-s il 50 695 S-S Ve 5, aloa ya )
Futl al 10 55 0ls dlh J o o 5 pom 53 Sl pIA8 By e 3o jkga 5 oite S g 4 QLGS a2 5
(AT 4 ;_5,"1..1.:..&5:_;_.‘.}_47}
23 (F 22 (v 20 (¥ 18 (\
oy i 283 Jaslizad adly O 2L By =1 5 20256 555K sk 5 sl 30 AN 33,5, Ik S &y

(AT i slaodfis ) pal)

12 (F 23 i 78 (¥ 93 ()

NE _ 5 (oS 3aT) B35 i sl 1) (g yr ot e 2l 5 00 a8 L0V

83 833l a3 8 (6l elin 5l ST St sl (Y S (555 b slaSia jheslinal ()
ST 2518 e 5 Sy O sy St (63, S Dot (gl (FF a5y b bla 035 w5 AT

(A 5 sWadsS 5 paT) O3 b oy o 1 (RBA) B2l 5 il 53 ool Judd ailey mla plis™ . OF
L o el (¥ bl Sghs y asli el (1

VT P 1 B e S
it s | AR R . e



/‘/i )l SUT e uﬁirm)//—\

-
N e L FE g1 g I I PSSy U I PP B [ D= P TSN PO 3 slus” _of
Gl oM 5 035 Gl SOBL ()
Sl ) g it s WSO Ol g o oL OIS (Y
Gl 35 gt g ealony 3 08l ¢ aihSa (0
JoB S0 pph g o ol Ol g ¢ BB s ST (F
st leals b Jab) a8 e (g lEe (i Wt B2 B (sladS ™l 55 o)) (oS akinaglii ) Jsa ’F’IS-'
Sl il dhd Syl oS G 30l Ry =10 3Ry =5 . R,=10 |, R,=11 Dy 4 lisleals 2

L0 P TSP LT Pt LY L B SO LI I n‘.’:'"}'l.-djsd...% s o g 53345 32 aldas S5O 4 o

wl ('I-}. W
Ly | Ry La | Ra Ly | Rs Ryii L | Ry

5
*

& (F 360 12X PR

[

 §

A = (A1 s gl (l2518) €32 co g Slnooly (o oo By il g i plaS” 08
,:.'.45_-.ha, (¥ hMultiple Buffering {'!:‘1 Double Buffening (% Singel Buffering (\

'!—.ﬁ—i..:'-"' |1_]|_-l_j- Jt.a"ljﬂ e .‘_'5:_:.5:5 .rl-’l.j. :.'!-l.J l_‘-ﬂl-.i:a;'-l- J,.iLl _’.'! L’J_L’ -‘.u .,.,'ILFJH ldllli.n-— ',"H#l: _I-" l;p_l.'lJJ-d-lJl ‘.j_!"'.-.! l.J‘:l'.' J.: -’5‘ l.f'lih -__ﬁi"-'r

1 p T ﬂ.’.._.i.zu.il_;__g."l
b bl elaeSs (Y bl SlaT aha oS o (8
LasSy -ts (F j Lol ase kST, (Y

}R—j“” Ja_ujlnj_;ﬁ';ﬁﬁ.:i#j-l_;hrﬂl JJ;J#JJHJJ;JJJJFJ.#ﬂLﬁﬁJiﬁJ}buJ?]ﬂb}t':hnﬂJJTﬁf

RBA begin device =5

. & S s BLK# M5 g oS5 5 ket (055 =s ) B = 1000

fiml s gkl {

12 (F 10 (r 2 (v BN

&

9id0 0313 @93 3103 Do 3 303 £ 23{gidy OUgw slyas @ OVlpw gandi ilgs S




£ awly 3T e s jgal  dassge /l/—i
/{:J’-[E’-I.':'ﬂl 030 qh. 3 P j

s

(S 33) Bl 518 b 20235

FICYELS S
il i bl
__-.!lj.i_l‘;.ld:.!"'l_!n:-'ﬁﬂ'.u|-.l.-.a_;:-'l' | -':"_EFI"'-;"'.'.&JE'—“
I..!I-""""II |....-.:.I_‘,]d' =

P deutons Bl ) ek 4T ST 50 g b Ol gie gt feab ja a8 il 4 a0 4l

Fm gt D=y Iy B halbdb G= of ol dib
i
Jnillj aalaml ..L..ﬂu.ﬁ e b ¥ iﬂﬂ
B+

B
iy B el b ¥ il slizd dpy = Lx DX oo

S il olind dus 3 el 3l 8 (5L ke gy i loe Sty ot (A5 5 ity o3lined Dljn AaS7 Lol Jule spoge 4355
sy ol ity b b Rl el ST Syl sl e SIS Al e 03 2050 S (il B 02
Al r S ar S oS Ll e glas Wy 0 S ealizd B - W B gl 4 Ol g g 2Bly b B drlmn )3 14

ity 3 B o) s e g3 3l 35 1600 bpi SEa 6l 50y 2L 80 5,55, 10000 L i L 3 1 gl sl
i T gm ey

‘ . 800000 _
Bl = BB gk g X JEa ., =B0x10000= G x1600 = sk =— o= =300 inch

Himch ].

=

n.i'""l-’ aslii.ad -J..-..ﬂ_;."-}u.‘l_,.:-h_;‘ -;_..‘_,-u:l-l E_.-.LI lﬂﬂi}ﬂx[}.ﬁ=5m}ﬂ _}l_’:l L-';L.h‘_f JE_J.': 1.-L-'u|-_l G:L:_l 0.5 _',{|J{ IBG JJ}#_-;B{=] ﬁ'

500
e RO P
st 5500

Ay Blg JESIFom
Sl yls Sl g by JUESEF 5 QL e &5 Jla il
Sl ¢ (G) oF Jsbo
Sk € (B) 25 dyb Y
Al S = (1) (g SN £ Y
adl gl € (1) il JUit £ 5.F
St o & (1) g7 IS Ol 0

sl Dl ity JUih 555 RS ol ko e 45



tan ol .':.L.':.T ke L}EJH_T_:’”_":/_
/lﬁi T Sielis! il 4:;;\“ e

e Siled (walul) Sl way B

335 n B e SO S B g I 5l 5 N gt 2

Spd ge B yne SN O g G T4 r 0l e gt oY

&Y gl 2

sy ai i : . B 3
.'l.;n._.....-l_r:i_.,tuui_,gh;hl:{nuﬁrl}akf;;.a)fﬁ_pav,.q}-F— "—Eﬁ‘ijﬂﬁ-g:f,n'.lﬂ-f'-ﬂhjnfﬁ’k_.

86 T
'ttt 1000
ik e 3 B
() &S50 Bkl i Ol = —
t
E&JL}JQ-L-J#;}LI} = —
t
(B s o8 ey
N - F o) lﬂﬂﬂ_Trﬂ:
Sy 50 ot oa Y ) 1
B
A . t
e s R
t ot 1000

(a0t =k x =k { o JILL..ID:I]

o gl T

gt s Do U gnity S Sl s el a1 SN gl

B
N il o o) e 4 SN O - 0L

B G T 3 ,
Ntk Nx 2t oo family S 4 €55 N Gl 0
ey /oY .;,'_:I'L-_}:—'T
Y np
CEN it b ey (N x D
1
reoatbl acseact B
SN Lt e TN —
T
B
N
il JUt i s K F FG s
w— 4+ N = +
t t 1000




- l "
Olellb! (2030 § ojudd e "
LR il
A1 o W
S o L ed (G o i g bl S 1 ity ssli Ol bl $
Dy a8 553 () 28) gyt tay oS U5 SOV 4y ar i b
. LG et |y . n‘_'i"',':l.- Slazls e .
% - 3 i : o
e C b B
T,
£ - — _—
W et ad g2
DEOT ity C oy 55kt ol i B 8
o
: _L(‘.+ B
e 3 S sl B8 G = T,
e ya
S e 2 m
BLETEL TR TR =
mee = o=
T; x:B
| JL:lJ!h,-j!j::t.'L-1.L.aJ.& ICE1 T—C ® T{H)
A
s il Zod
e nrerens . s g
T. x{B-W
dfﬁ-'l-:u}_pi.h_jfdi.i'p-l'_:l_]:.. = W, Cy, = ' (E E'}
My

AL S C =36 st i dsb » Sk B =60 oS b 5 il ol € = 1200 L8 oS,

el S b LS B Tl

Cy I 1200
T, = L i) :]2 L= I'.is_" g i
f \‘U-F B E_ﬁﬂ+}ﬁ_! ':_,I_ BRI :}Ilq?-:‘lh-l‘::l Tr {oall
T, = 12 = 60)
« 1200 v

ST eSapelia)d opal o b cusib | Il o lob 4 S e g3 Ll il L 5 my

S Tdae aily s b s als 0w

':-}le!f:".',i".'j



.

dangly T He s)paT dussoga

sttt il § o3k

¥y

b b &y i iy B A e g gt (S e Guliae B g SistS 5gd a Labal gL  eatind pudly e F w83

__|."|lﬁj_l;;‘_,L-;.ii}.".ﬁ-.:.a'l.ﬁﬁuﬂ'|..'}1_....,&!u:...g:g--.ii.nf."-;_{-hﬁ.i'jil_;ﬂ.j.iaJ@Qﬁr@ﬁJaﬂﬁﬁqiﬁéﬁJﬁﬁa}uﬁ&i:wl

PP PUN BLJ: 1 -PPCI S| PRIV JU-JVY. IV PP, S g

r B
T ———] 5 &
i
| count Data
L E; L.
! .
count i key data

1 A

2 l._.?t..'-‘_..l

YW (gl g ks Slaa AW

PTRT Y S T YN L Ty WLy P ILL S, PN EP

[Ea 13}
Pt m—

[WETE]

e e u:l.’ﬁ_h..t-_;:l.-.:u l...'_.-_.,.i-'ll

Thaa  Eer tount
et | e, e . .

asly _ '!L:'E—L_I‘J'I"JL"‘:"":-"'}—?

Ak s sladS™ slaw T, [

Ll 1 ety oolanal duo p3 dmmija g

{rh-&‘} -5 P ._5-.-14..1_;5."-'# Seeluas

b b 03 03 sd el 3l Lu.;_,-:i.,. Sl 55 o alable (ot sl Lad,',.::'r;..: al s S s 1 lesy S, ol g3 2l iy gt 3

S sy LSl g cdipd ST Loy S Sy g3l s 53 3t gn 2] 258 U 53 (558 (glal D g

bl AR et gy g Sy S gl o2zl dos 2 Ail B o5 TS g ol oS W oSy 5T e 33 ik, S

e

s

255

e 335

158,

2 "'JJE'.J

a8 | 4,8, | 5o

6 35,5

?J;;J

3_'1“1_?5'_1 "}J__.;_;

105,48,

Y w0 Al 13 2507 5 | S AT i sl




vy : it o /t/i
Oilellln) (3050 ¢ 0)383 P—-—-——""’:' .-’-:

P TYRN-NVIRT VLS. OIS | T R VSR Ey

x B
253 | gl y o3litud des ys E = L % 100
b
[;{leluﬂﬁb':“ﬂ}})i‘d}h =I‘l. -"_,IJS.‘_;IJ__'.-:EF'=R.
~ [RxB, o ) B
Ej_’.l:".-sﬂﬂ.:.-d‘hlhzi_i: """"" L]L:{ruLﬁGJJFJJ}J'}ILrJJJJﬁ;AJUJ::N "—'jh".'J'“'Lgh':J;J‘-'LE‘” __E:'_' E
| 5

3 o0l asbial damp o lhan ol g 256 555 g 5 B =1 5 Sub 30 0T 3 3,085 8 dob o B oSa e 1) St
Tad (gukis ) pSim Sy

_"{Esé‘"

= 30 byte
e [R:ﬁ_.ﬁﬂ 0x17_,

| o B :
. = 256 byte ! A
olild g ol 256 S 05 baw g g na g b 30 St a8 Sl 05 ol R x B, a3 il g 1) LSS Wil sy 5 O

13'_-.»'!';_;#

R x B
L O

L,xN 256x!
4_:.'..1..:15J.flﬁ,;_;.L:i115"‘_?.1',_,:5'[5_,f'l..J..:L:-.:..lLJSE.L:-T”:S.ad_,la_gc..ﬂ.rlﬁ{lﬁTLgLuJ;_,l_j_,lhd'.ﬁ.i__ﬁf.:ﬁ;;l_;uiiﬁﬂ‘_jh

sl 'LPJ':"‘J'ﬁ'i“'ﬁ:'.jlu";!J u.hu.‘.wia-]-ﬂ__:...'i a.l.,.tl..;e.i'h'l.r.__ra-_,:q,_,:.‘i:.-

E

50 (¥ v IR 83 (¥ a1 1y
R =160
L =25 KR«xB
: - Lo (B
B, =3 L.xN 4=x2356
N=4

L 756 } =4 ala; 1 gy w Al S BN WSS s s

E

s {R x H‘r]= [160.x3
s s gl d“ﬂ" o
2e (S 1h g w L‘di;i" 2 iy S - 5

£ gy

i - el 0 4 gl g ¥

Cop S5 g gm ilap Olaj ¥

S gy SO (g e o b ¥

Lo,y Ailay j b

iy S el plrs b F



e B
/‘ﬁ — T e gty %

(ro80) 173 & i | olicus W

Suwls +r+ b, Sl pudlus ailed 8] Kl s ana 1y 0T Wik a ol azbls 1 2085 Gl 2 sl st ol

:.'l'_i--:-l'_,l_ﬁl S EA B e -ﬂ._-,JLiT.” i..?"-.ﬂlfl""

S LB Lkl ol el

P . T a
oW B o i=— B PER B-w,
1 1 s+r+4b, | | g S, 8 I
. e p— .
GUT 5 apd el it o o Tl ds

A5l Sl 2000 S G s dbite Jud. (B = 10000 byte «S™, J4b 4555 000 15 nd MLEJ%JLW ool Sl r Jln

e 4 Kbyte S ety e
(AY 5458) foaud ﬂéu S ol Jlast £

1000 r¢ 4.048 (v 3.9 0 0,300 iy
IR s R Lo P L T b IR | B SO ki
: “ T } opasi T - 3000 _ 4000 bite
B = 10000 byte S+r+b, -
W, = 2000 byte !

t = 4000 h}“ty = 4000/ k byte Aﬂc g kbyte o

o Y 3 .._f a4 2SW Jll olay bL L ebt 4 (hlock transfer lime) ..l LYy P P abj by e g
2 g0 dal g ebt > by oan anus s (effective block transter time)

wae T L53

U<t doan pes Al o LI,IjﬁiiijJG:;bt‘thQIledLh;lt;in

feiolal e w N1 ECPN g LTE S NPT SN

b % B{5+:-|-L'|ﬂ}
P A w f|.:~.:.....-1JJI|£h_§.iJ-'Lﬂ.TL:J_J_g.#-'-l'us"}'qbbukﬂ_rd-ﬁ'ﬁj
T

S 2 Wy =0 81,
T=h{s+r+-b,,}

:.th.'l .'lj.'ll-_rl_-\-'_-.hﬂ- Ak ._Elf_;.:hq_:
S8 5 Al

L]
L.'rg'-.':'ﬂ"-:I '\'-..-ﬁ--l".#.r": _T



- sy ST e Glipal  dunaga /Vi
""":[:um )0 m\ A 7

Al 1) S 385 oS0 b S b by el oo 5 (S et o Slpa Al gy a0 fg388 s (BiMSy -
S

S S8y a8 e ea S0 Al Ol

l_’\'\_"_
L =n{s+r—h,,€]+ nxCgy
" 1" -
33050 2513 gh e @SS 1N e

pfile = process file

S s Al gl =C,
A g A3l 1 S BT gy ) el oy b el p il o Uy (T e 47 S a0 g ol a5 S0 B310 Y

T
l_'h\_h

"b(ﬁ-'lrr-hbr_]-ir bxCy

pkls —

T

LS

i
-

Wb ol g laj
i, LA T 1 S 8

s D] s B L a8 5 sl g Ble e Obaf castaals 5B ey paapn (ST 5828 Sl ga 1y BB S S e
o | R [ W h_;.l:..J-..‘.'i":Hu ',.-/-,T.S‘H-.J.-.Ll.u ﬂy'ﬁlulsd‘_'l'ul_}l.l.lJ_;pb ,ji__,.: r_;‘hl Jh_}ﬁ'- feaa| sty 3 x.ff"_'}lu -
20X i(r G (1 £ 0
A2y gr g
Cr = s, 565 pilag =lg
Cp= &gy dilay =3g
S+ T+ by o5 Okl Olay =14,
Shptony =b(s4r4by)+be =bxl+bhx3=4b
EaagS s A =n(s+r+hn}+n(~u =nxl4+nxl=2n
‘uEHrII_'ﬁ:-.;.I
n
b=ze—=n=bxBy¢
Ay bdd 22D BIE 420 Obj oS or S et 20 0k Y 52,5 S5, 50 S ]l
Moyl

IxbxBr=4b=>B;=2



M ol ST e @M -
T — Cilelbl ¢330 g 8)ads

(Bl oyl wifa g 30) BT W & od F  oliwc B

3 S 5 akns 2y g or 003 45 o 5w LS gﬂﬂ 38 stk 31 gt 87 Sl il 38 s s
Jub g

i oo ol

aihy o Ay (S0060 cod 9 € @ Cuady ol JETT A s 551 1) $50 golai el togail 2512 9

S e 3 0ok 5y 3L

e sy a3l 28 LY
ST b sy ek g el a8 Ly (oo = e} i od ¢ Sdwd 3o 2508 AL £lgiT

S g by Caelide oS 3L F

19 p 3 08l 2 L

Pl b Bl e s 5y Sy e 4l et (SN S 00 28550 ol malS e e Lo s
80y e dijle 0T DA 51 g 2adk 2 RS DL 55 5 5 S Bl T 53 (g 5L ST Bl (6 i
EEL = U S VP O ¢

G U5 Dkl g Ole

Er;b“ B e B l
] A w+b,|

3 g o anls Jlanl Wil | s Y u.-"l-' 0

LS b jom slad = Wl e o B Wy, S0 4B il i o !
I.-‘-\"I
{.r.']. I‘} "l"‘t"l_ﬁ""'-"i"“".'.'-' _,.J:.E_,ﬁ!-jnﬁ_,l.hﬂka'uj "-.-"'_:l_j-'-" |_1.I{I'_.I:;='J"' CHF_-:T Fﬂl'j;f.ﬁh‘uﬁlu}j‘:‘:‘sf":‘jj -!I'_"__J.‘-"

LTI SER T RTWEC SO [ §

il dal g S sl 43l sy ey OT Zeli 5w WS Ll & gagdes gl sy ol
Wt a1 330 DT D 5y e el Lo ) 4an 55

By gt ol 5352 33 b GLAUSY g sl g3 424 €<, 8

] T, xB
":h._ Tf - o [r o f —|
1 t' 4r |

St sla S 3,5 T, B
Sk ol &S Sl e Sl T

A g s a2la JEl adl 1 e a8 el O -t

h
'}_}:”Lf'hjj1jﬁj'£1ﬁjjl‘£“':': FL ._‘_S'j.l.,"._sjj_*sfjul_.; CH -’-_Id..ﬂl—_,;l.:-ln:'ul Cﬁ}bu fl )-:;_l"_-'



" sl ST e ybjgaT  daumga
—"__"E:E:u;ll E.-I'Q'lu Q_EE\_ ____..--""/tﬁ:

Pl pos byh g aeliw o5 LT

Y PPIE T PR IR o HFTY o POWRCRPETRCN SR (o 2 T BN VIR-PRU S AT ). i R YU R PR |
G gl Al ey o a8 g DAt U5 ) e S BT s a3 e 3 2By JLIT ek s g pde b e il S
a3 Dol 03 s a0 S b IO g0 Ol Sl ol A Ll | e ST Tl e W il L

am A

a baratead 1 0

¢S 53 (sLai 2R

Sela 25 13 D e i2r + 2,
PN EIERS | i BT S W PR o
Sl o g Laslian o db Y

‘:.ﬁ':'l.a“ .:._l..i'iJJ-'- '-f-g—:-'l- 243 lli-:_ 43 _}'ur.'afu LthLis"}L: I:l'L-a..'n' L{Cuﬂbn} i:uh a2l 3 gy L.FHJE' .Ll_',,:u T IL{..‘__}JL 33 &‘:J_ﬂ*’ g

Waild ] g

I T, x B i T, x Bj
rer= N 4 —
| v T

M SatS™, ghas T, B
e glaS N Sl e e 2t

]J.:-GA anha .,_JL;:.:l ﬂ._:-III.T } S "5‘ I-J:":L‘ .-_:J'I::- :tl

T,(B-W,)

(S - A‘:H:dblaljjﬁqﬂjﬂjf“ﬁl*‘i:hﬂﬂ

sl da3) ot I'|=""‘I gl LE“-"J:SHJ sliad bl |, Jlasil .:..?" CRPERN a5 el ..,JT 11._!.-54__1. Az ':J.: L_!'!l'l.j'.-?"i &l p Jﬁij ,;_;-.r_g_;. bt

o 33 (T x By = Lb glas, 8,

3,455 S b el i glas

St 380 ity ol =



s g ST e i MW/L”,/_\ R
P —— Olellbh 3030 o sjadd

:i__r-g!.j_,..;l__s# L}.;...'..pT_rj'Ju:.Ju'Ll Tf e Rf ){R ,:Ell-'?l-;-'-.h‘;,ill_).'l Lal

(S 52,5 ) Jhd oSy 0 Oy (82,5 ) sl o5 sl

T
T, H.rx (R + wﬂj ety LN ! =]
- T, xB; xR = t'=1 % ——
t E K+ 1".""11 .
] t! L et

gk e sale JLEt aiB 1 pa o8 2l Ol
JUt & 5 A Toe
3 g o plize sokaT oy JUI £ 5 By alpe 5 €y Slde sy aom g8 by 3 080 3l Ciliies Sl 3 o s
S glaS™ plos 5> 533 85y 53 Wl it o Sl 1 oy a3 hs JURSE S 3 0L St () e K Ol i
AT n s St 1 28 e ol gy |

+ Tracksize gl b o
max (t') = T =
r

i g S e e glles 1= 2.5 ms 0 385 3 Olaj Jaw gz y track size = 1500 byte uSiws oS, 4o 1l

. tracksize 1500 (byte) bﬂy
max '} = T o) = 300 S

a8 550 Slo) Bdd | ab 3!

:@JQ'#JJJ&.&J&E&URFM l:,‘?d.lrd:!-u,:l.:..ﬁ.-.t-IL!glJJJ&JJG'HJLUPr&:JJJJJJ

ﬂ-;.:j.'l A _J_g.': o RFM

ol OHRINE
™2 RPM A,

oS 03Ul 5 bl 3 ool B g oS T | il i ja Olej 383 slie watgy 51 i

I"‘ﬁ
I‘I =l’[2—r—_J
. i-‘

,J.H_“J ¢§’JJJ i -.:h--_’-'-‘.t=]'

(B8 7 586 L2 4o ladS™ slhai =T,



¥4 "'-I-H..J'L; -"lUTuﬂ-l':g_:h.i}nT Sty s
Slcilal (3030 § o)ads e ~7

boli jliale 4 i

LY.
Al adsle Ll i b Ll Calad
(g jloe s 5 b3l 5a) dlhes Co
bl j3 o oad 0 Y
s a5 S 53 5 ekl (gladdald (3L g 0t St (210 53 8 el gl W ¢ ot e g3 0l 4 D s
(5l Big i ol 5 8 e alilon O30 208" 51,00 K 0 3 it
Cgibue oty jU 5o rphlon Cosp ozils (g3 ) e gl X
(a0 o g a8 o a8 b Silelld ) T3 CPRCHNPPSPINCH JOT
s (§)MAES ¥
W oleab! oLl o
s Ao albadl o Data Sharing) Leasls Sad 5 Laat o (Data Security) Leasls cpes] clmasly blis Deoead | albaie aydle w
b 35 90 Lo (gt 53 50 .. (Portability) S ey gl
2ol laslle wallhe 4 e ) s gls Sogline (S jluapsd g oLl e ol N LT T 1-C NP PR PEY
WS L o e e a1 s gla il 3 g e
(o o) Pile (heap) o stele L ()
(Sequential) g A L i (Y
Dl a2l 3 lge Blo S e 5 S o S e ST claass T 3 heesas Oly g (e 4 1l da bl ol aalllan o
petdet A Pl e e g w1y 0T LIl

oS o it g3 oS Sl ¢ el pi (Performance Evaluation (PE)) el il sl

2 07 231 tatgo

Sl le Jal s oyl
Rla) 68, &8 g5lue 3 gl ezl a2} 55,5 05luil Y
Ty ikl j el gnla s, 8, 0S5 (Fetch) Sty 8 oY Sl
Ty, {Get Next) gim 35 5 4 bl sl oY Ol oy

Ty 222555 o5 (nsett} 53 G o 31 6 5LoplElgs o1 o5Y O ¥



dun by 3T e b dgal fuwge h
1 - I, kil o 3

Ty 23055585y 1o ki slaul G b 1 (Update) s jLaptBigy sl 3 - 8

Ty (Exhaustive read (READ ALLY) Ll plad NEHPE r JY Ol #

Ty kb (Restructuring) sdes il jle ¢l , rj“.-.‘ Ola s ¥
3k g planil o6t Jae i a8 6y bee gy s Ll

355 5 o5 e i

R Y-S g

(o5 Gepbe ,_-;jL.-,I-ﬁ;ga_} Ao 3955 3 z

(gl Bapsd 3gm go 3, 9575 5 s ki s

bl Dl o s

LR S W H Py T
(Delete) Sl Jas putli o0 1$5boo 3 S5 oo akins o Sildas |y aidoms aciljle 5 3 g LBy s Sildas
RT3 ST OV SRS RGPS JE S T S
b oot a2 o b 55 S5 a3 gl s e plowit 4 te Byl i Dl plovt i

(3,50 plolSe Ll

e Dl

S R
2395 3 851l b gi
SRl U855 3 W8Ty gileesty 43 el sk oS 6k 1) ol HE 5508, (glasls fiey 3§ M s tople b sl ga
LS glealy e S sLe gl cal ua Jes Jule ey £ilesls b i) (s sy s, cstadtld L A i s
b oatind Syl ook« B 03 o5 b L o0 e 00 dm iis 053 b Wy (G Ll o5 s 5,08 slests i
G jhwad L ,-_;Lnﬂ:& el sl
H I %)
il edede b S plad s2 il Dilis dan olia pled e m:f&qumfr}id pgaLs:
bl 3 g as 5055 1 P 53 skl Dlds 1 et ialde S a8 2] el @ Ihla e Dl
(o) iF K
8 (1l i oy AT 05 ek (1 e S e O I o L sy b LG S
235 3555 5 ) e gin a3 il 45 24k o Sl o dlible a0 3k 2ls OIS St LIG g Sl b U slas, )5,

,:hfl_lf



A

~ sty Hq;um

da by ST . P uﬂjjﬂT e

9 P

A3 el AL el 3 ¢ S0 5 e 3 LUK B A sl Dlis G de palis as“,l.ﬂf gedighs! gyl 1, Lt

T FRUN PR I L NS o

Matural Redundancy .l \._ﬁ;j i

Technical Redundancy SusG St

rl.;l.;.: l_j.lli_;:u::.-'-ia-.*-d;.'l.:- .}J::hj ILH-.':I_J_._-S.‘__! l..:_.’.-.i _;.l;__;.‘l-l-l:ﬁ BE -..!IT___:I|I__|..€I.'!II'I—:».!__|IJE.-L.’S:-'I d-s.';-.-ﬂlll..!llrﬂ‘- ul"l—-—iﬂ';k_rﬂ.:nh \._;ﬁi_’_:,ﬁl_;.\:m

ol Cde Sl apdipr sy L I G g 0T & Gl plaT 3385 0 cpaiia s U ojled sl gmetils

EYCAP RISy NEIRP RV AT R R <

:l;....-!-_l,'_-...i'..l J':':J:in.fl"le‘uﬁTl?ﬁJ?{ .'lJ:I--_j-.:...H-JI- L PR . ._':J..a.-i_,}.n'.S'l_;ij

A bl b b b )

16 s phd SSG S, it aatinad (Y

.Jﬁ:—_,'uﬂ EJlug.:l_;nglﬂ.il?--L::rJlii-L-iﬂdtn Jl}lﬁi.ﬂll’.ﬁ'l}llsﬂj""hj—b 2had 03

i W e ol slaigad Lo

Student Current
No. Class  Credits  Incompletes Work Age  Grade
[ 721 S 35 12 20  FF
2 843 S 51 0 15 21 Reg
3 (9 F 25 2 12 19 Reg
4 1021 F 26 0 12 19 Reg
5 1027 E 28 0 13 18 Reg
6 1028 F 24 3 12 19 Pl
7 1029 F 25 (0 15 19 Reg
3 1031 B 15 ] 12 20 Aud
5 1033 E 23 0 14 19 PF
10 1034 F 20 3 10 19 Reg

-




5%

awsly ST e i jpaT duunsse

Al o q_n;?"‘

~—~—
of 13ie ped | Bl w3 514 gad i
Coures ta;'k;e: _
Student Exp.
No. LSIDI | Cﬂl 02  Bus3 EES rI._Ell]3 Years
| 21 F2 FF WD ”
2 843 F72 W73 |
3 1019 572 573
4 1021 a7l F73
5 1027 F73 a7l
6 1028 W73 1
7 1029 F73 W73
8 1031 ET]
9 1033 3
10 1034 F73
SRl st bl A 3 glaigel i
Student  When  Years Acc. N
Prerequisite No.  Taken Exp. Credits ... Craoe
1 5102 721 F73 - 43 PF
2 Cs102 843 W73 ) | s Reg
2| Cs102 1019 872 28 ewaunes Reg
4 Cs102 1021 572 26 Reg
i C5102 1029 W73 28 e Reg
6 Bus3 1019 573 7 e Reg
T Bus3 1027 573 2B s Reg
3 EE3 721 W73 43 FF
9 EES 1027 W73 28 Reg
1 IEL03 1621 Fi2 b N R Reg
11 [E103 1034 K73 1 | Reg
12 Exp. 1019 3 Pt R e Reg
13 Exp. 1028 1 . PF
14 Exp. 1030 1 21 O PF
Mone 1031 20

13

Aund

ST S0 blb g e il et e ol

AY



- aws gl ST e Ghijpal  dwuwgs w
Oileilal (a3 g a3ubd ' e J-.r

Silwod Wb ol el

3 3 g e 7 G a3 55 SIS 03 4 518 Ly 350
WAL LAl 3 g g al2ble 3 S (Y
LSS0 nlod sy N K 01 0l (Y
S P L P P I g [ ] g
ik alS O vt U Gl 20U g Slass 2 cladlay 410 s 08 s 33 {Over head) ,-l;_,'l.’:'»:ju,!:i B PTRr L WPE LRl <

ok g oo 03 bl D g a1y Laaals Dl s

Silwed L8 elhaCul

it sladSin L {4

WSade ghmenly o s o gle a0 s (Y

{Front truncation) ;LT ;i L
S aldad s DU 5300 bl T Sl a g gd e Do 00 0 T e shhests oL ST s wilia wla S8 ST Ll s
Dad oo e psnd tadd ol 4l

.;ﬁfu.- S Wl B Lee LJ@H}JM@J{RHICmmcatiﬂn} PLAR U IPR L

Al S8 U8 el (B

Sade gleaals gl p mp dalad A8 Ll (F

Lren A5 B et e B 250 S5 4 a8 gaae clhaals L5 jhs o pke A

S5 gama 31 olie oS By wdl @ palie 0T o e (5 3bes 3 (sl 4 cilin (o EAST 0SS 4wl S ol L (A

338 a5 gl by Bliae 08 el Y gl Y pans 4 DS ol 1 o (g5 sy e 2L 3y
SIEUS) La b el b 3l (glom 350575 o ST 5 slie O e € el L 38) s g ool L (o3ite yalie iliuzil (4
ekl ol Laay ) st a8 Sy oy o climaly el b (L0808 (Lmaly o1

AL s e YL 2B 8T By el G Bl bgsde glaesls 00 8 zali S (1

LaT shdad sdazs Ol cads 33,5 o pe3 g Lasl le s Lads (1Y

(Huffman Code) -.ils a8l ealinad (VY
6 A w8 s 2l 8 WS T gl (Sl b gl ) Sl e Jab b TS A8 5 salind o 0SS Fxonl 02 bl s
o Olea 5T ] 48 ajls el late 4 U G ME A bl Yy (Text data) toge 2903 53 00T 35l el a8 542 4 aals
wZood {Huffman Tree) - .als

(Bit matrix) ot e ple i estind (i



o aliT - uh,..l_g..qT AiLiy go : _—'-""N..__
4/}? e T _//:::l'-:';lhi HQ]{* . buﬁ,} A¥

et PREL ¥«
3 kel Db alie Ll p bl azils ((o)Mie dis apls i) odigd 4SS kbl o 3 Yl o 3l 5 )18 al&in 2808

it Al ST gk o Ltsd e (KogsH o g it 3,8, gl b g b s il ek 5 5 plons (545 pen
el Sy ol S sla B 5SS
q..;.‘f by ot L e gedils 2590 0 JleDbY g gl il oS e 8t

S Gilkes rﬂ.nf-.,s‘ B Oy e - o Y PR ey Fpy P P I PR TE N [UN- TS

Student | Course
number | number ‘
R, | 54381 177, 179, 184, |85, 187
R,| 354407 | 177,178, 181, 183, 187. 191
R,{ 54408 | 176,184,189, 191
R.,| 54503 181, 185, 188
R.| s4s04 | 178,183, 185, 188, 19!
B e R
e g b wado gmals Ll clangd
-#lnﬂnﬁidjbn:ﬁﬂgjﬂfgﬂjdg e slea, 08 g ey ot o
1.1:_.-\.-41 sk ania .L-JL:-;I _,.l'.'_jﬁj‘_.l:‘ l.-:]-’-':' L'JJ_l :u".‘.'."-..."‘d-,."]'l" _;II ¢:||.3;,..||‘.rj.:| -I_!:IEJ
Student Courses number
wmber | S E R R 3 ZH 23 L EEBERG
54381 0 t+ O 1 O O O O 1 1 O 1 9 0 0
4407 | 0 1 V0 O ! O 1 O O O 1 O 0O 0 1
Sﬂﬂﬂlﬂﬂ_ﬂﬂﬂ[}{llﬂﬂﬂ{ll_ﬂl
54503 ¢ 0 O O O I © O O 1 O O { O O O
54504 | O € 1 O O O O I O 1 O.0 1 @ O 1

et ot o Bl i seelily DU slno et g et pied

plai (g jlue b gl 2o e gl g 53 cdipd o @ 5 507 5 s wels Cds uolie & AL les pam el sl NS

C=PN, Pl yadbyails wyoC goetils o Floula 50 il Cu N oy o



AD Gl ST e hdpeT Wikm M
T e S B

(ST g 38

q;fJTL"Sl.S'L}.LLHL,._glu!I: Dol 3t g 5les i A__‘,.rjin:;-..a_pm'l.i- i (L I“.'.:'L‘-i.'._.'i-""j-‘ plad b e j|)§; ll i e
'r_}'.'.l" I_l;"i_.,.:_.,.;'_}'ii.l_}.'uln.l-_.‘..p.u.'l hﬂ_#:vdi.: .'.'11:_'-..1")]?5-

ol eatli ;t-ﬂli-;.i.al'_{_lljrg_‘; nhhﬁﬁ,jljdﬂuﬁ}_aﬁruLgiq‘_,mkujl Sy e ;I‘;;_g;,.il Fai ot e Ol e 4l
g oo VST (5 3he ot 3 damen 3 (plad by | pua) asls Zodos OT sl b e

UIRLS Oildos | Jauo! 7 o

olazeld 3395y X5

ﬁ(uu—m&j1vﬁf:fj jluu— Iq.--'lua-.ﬂ_jlus:.iﬂ_!l.;.iif.‘i“’.:u F“St !n_’.j_:l.,! Lg"’-’v’s'-'ll_:?:!‘.'."';""‘}‘_ﬁl'_’ . | ;L*'Ih-d1l.}.u.:'l-‘.r:|
Sl SO 4 glres ¢ U 53 035 gaiea e opl wY (S 25 51 b oSy (sl pteen) Sl 0l ol s il O
.E;FH{JTJ'MIJ&J'FE}JIJJ;E'J

R I N S Il SERE ST P r-F EAL . PP R

b o oSG 3 M ey i35 g 3508y sl SV 4 T il 30 gk 4 1 S galdal et b gad B gilies o0l )
s Gy il o oS Ml S g Nl ) o el s b e o 4 ol ST 1L e tpiall oL
o3 plaul (Linear Search)
B} 3 g8 oy g7 gliws o ppd b SV ol 0 Bl () W02 Slles Ol bl g3 o5 3 a3 00 153Tak TSTS tage @5
el ST Hb ) Ol Olajan g ol {T'Tl"““'} b | plies 0wl el 5 o ? WEHPES
19 Sl g 33 @S Sl b3 s 40
g ) SRty 3 sl oy Ypens (BB p2u) FS Loma )3 .23 0 515 4 DBMS L DMS (gladime 15 2h la 2y, ool
:-'*,::f:._s* o158 aalial

(Single request) sl ol 5 (1

(Range request) il ool g ps (¥

(Functional request) slodoue Sl 5 (¥

(Boolean request) . oo s (F

(Composite request) w5 vl ot 0 (3



dagly 3UT e bigal duwga
/',/I;é —— T e g W

bk Seulga

Ka_;L..J:.-.:_,:;...‘..J%:-n.'.JL.ai-,.,Lan:l.‘il.‘..-.n.:....pl_-.J_,S'Jn.l‘.;:;u_ﬁ-jC;_;FJ.&CJTL_.J_H-J:_,..‘-U.-a.uHJJ:r.:.q-hL;_,JUJ;‘_{:LJTJJJH:HIJ:LJ.:
B sl b i S 5 1 0 € LB L et S Oler gt il S AT
o S et IS b sl b g 41 s 305y 0K g S el kit t il 53 g0l o ge
A e glelst S L g 5 0 S

e il g 32

’L.j“;l-_',,q-..:....-._- Wbl el 2 Y U X bl ﬁk:ﬁl:&%'ﬁﬂ;.;fpahuhlJﬁamjiﬁi:ba'fja 45 mal gy
wr by S s s o Gl o5 W il Kos ol Cde a L ) S5 LA el Se ol Ll LIS 2
.HJMLA;-[_,:I_,LE'jILg-h-

o bbms Zilgs 30

42 -I.|_J-.J.1|.l!' .de;- Ly l_;Iiﬂ— a ..;_JJ-.H.-I .._Fi'l".'.-jl"f C—wlu__i.:l:-_J.'i e PR r.'-..-f.u h.-l_:.: d_:..-ll.iu.- Ir'::;;'i LﬂT o Jala I:F:Hltqi l;,.lj‘hl ny el I.FLHI‘J:L-I:
.JJ'JJJFJJLGJJL'Q; coals .:-',j_iL’_S:,;-_;_ﬂJ_::.

B3 g 53

'J‘.'.TL!-" it S XOR 3 OR (AND L;LﬁﬁLu: il ealazd L gg_ﬁ L._'..ll'.:i-..-li- rta:;:-l !I.‘l L,]T s C..-:-'..Il' A5 il ..._-.I:"“I..F;_-rl‘:'

ety | B Y DLy 5 X LG 48 L eyl S

ealballt et

.JéfﬁﬁiﬁﬁfjhﬂﬂjﬁﬁudeJﬁvﬁéiﬂwb‘-mJé':-i;lnl-:.ii:]T_;stln:..uI‘jﬂbj-J_'.

WS 33977 ol il
ol 30057 St b e K500 il 5 e el o 0 ol o5 S 65,57, ¢ ke g m 5 s 2SS Ly s
2 gl Al
At s w |y ol Ll i i LB AN VN T PR NPT .o LT M Lo J.,i-Lngld.;_.,f-.{.lig(_‘LLE_Jl::'-L»
ﬁ--'.x.h%&-"‘-‘i'ﬁHﬁJﬁﬂﬁ&ﬁﬂJ;;ﬁ@dJﬂuﬁJ#ﬁr:ﬁ

el 3505 Sl aman i 3,487, 0

g3 bl o 48 s 8 gl s i) 351 g L bt 3555 5 s ad o 57, Y

Al :f_,;_g-h:;ﬁln.i:juﬁ'_;ml_#k;;'@.n.\*
w2l 3 s i bl g |t St (550 (ke 35585 Olek (g 3505, s 0 e gy 4 e ala s
..'_..u|ﬁjﬁkﬁ|-&f&uhj|ﬁhﬁijaﬁ5’_ﬁiﬁq—ﬁfw
;,SZMULL..JL;.J..-.!:_JJ-S.’JJLJJL:LJ.H{J:..’-'-LJ.'-:_,q—;ﬁ-lq_g#ﬁ;g;tf-hkk;J!EAELEJ"Jﬁ;rFLL}E-JJ i ol Bos us

-"-.l'-'r".i



AY o el . au )y SUT e Ghjgal  tunnge M
Oilellbl BIY § o)A e

e @ g 5 s ileplg
el 48 prila o i 203 Jor OF Jaid g ol 5 g el 3 53 e o gl ) 5 ey oo 330575 050 s i e ot ) e
ek (5 St s | S b Jemmn adihs i (Glb Jas ujr fas
CABL IS WS S a8 sl Lo g il Bl Al S5k bt auly (SOh 02 il s, 8 S PR P S P
21 3 gy Sl 33 S 55l a0 BB sl 4 S
ol ol .?.ﬂfﬁa (Logical Point of Insert) » Lideis i L mta ot 257, EATRETEE SR B8 S0 3 L, .S
oy et g A ala a3 el Zibles
AL LN o T 50 a8 Ygame Sl oal 53 30d g3 il g N Slar g8 53 3305 e e ol ST
S g s i 0Ly Sy oS e (Append) Bl 6 slgst 1310 30587 e o o Bl 5340 0 3505 (Lo g ol
Wl i 03 Jue 3 Dldas J pal T 0K
SYLY SIRUSERUEI-FEA SRR P e M
el Bl 53 81 487U 53 3,487, Lsls 1 Y
(Rewrite} uS5 | cu o 3uF
B ) s g1 Tl e gt 0t o o 03 5 g Slas 10T 4 087 ol Y o0 6 S0 Silas bl 51 s )2 F
wh () L5 D Ly 3l Jul Butas 335 00 plot S0 (ghada ) 875 b ook 238 3555 16 s
S0 3 Sleme il B e 3 Silupllg
et 335 5 U8 33wl e OSG Gb ha b oSS e ki e s 0!
s Gt o o it Sl 5 it e g Tl 00 i Sl S LIS 3 ol S T ¢80 3,5, 1149
L 33 L.;_;L;.u,l-lf:.g.: (Dutplace) bl ayp 8 jL-.I-'if-l{a_ cpga e s g (Replace) (28l Jee) 3.5 4 &) e (Inplace) sy
Bl B 3y oL sl 53 0T g il DU R 5 487 i (o Jnp By 1153 2,587 I B3 e O e

Sy halas o glate 42 u_jl'...rﬂ.lﬁr'dﬂb- f E._!.T,I_-;.'_;’L.-Tﬁ_y o e uﬁ'.ga_;L;JJLF:AAT;.‘: r&QJJﬁJ;H:Tm

Jas il e s a5 (5 oy St s (Solis) S Sl & BAE pld 53 A3 34 e BB )0 S Siran
5 oKy 3o Tads 352 plot s (Propagating update) asdp 2z (5 Jup gt s o o TDasot 5 20 20 85 LoplSigy
(Inconsistent) s sk go JE LG glasle 1 51 150y plasil oy s ._;;,u_l,ts‘f;ﬁ Sl dal s 1
1355 5 455 g By Sldas Iyl

PLEBE rﬁ'-d-.' 3395 5 M8

ks dom asu alaw®) b 2 87X



daw 3l 3T e u;.),jlm’m’}:/‘ T
AT Clettol GG}l § b M

b 53l 53 ol kB sl 53) il v g 30
R g g o w253 3 bl 0 6 5LepBlgy 53 ek o LV P PO,
og sl 5o (518025585 b 3505 s oo s lstbee LU it it w16 5laplRgy 51 g il 'plasil Lajlit b 1 iy 43 0
N EETS R B N e P A vy WPy B
BB pled odlas
235 plal Bl pled Ol g 5 3y0se s
ey 55 phad 150y el B30 eSS planil dngg o8 nd Joa ¢ 8T il i ya 0 ()
(g Jla Sy oyl )8 Gl pn o) LB 51 S0 (Copy Filed glase slawt (Y
Scdmes a2l L 3 (Y
ksl alzes 2471l 35 alayl o (F
o gl Slaj bl it T e bty LI n a8 (g e claaliile 5 gyt sl L L clauS™S plad ¢ s ol 53 o) i
o3, o8
0 pldl Zd S D o3y ol pld il T
(sequential) 0T slgzt U L6 SET 1 o8 & 35 im 1 g y3 g D g 0 ZT
(Serial) LIS Y yams camle olis 1 S slie 25 g it oLl gt ) o oy S
LILE T W H Pyt e
J§ FLLIUEIL J OOe TT RT. JpR D JF PRNE L PR V1 P51 el 1y Glhes OT e 45 ayls gl a0 syl 29 3 s s gle A
35 Sdmea adibe o | OT AL I 3 dady s 1, aladyl 0,18 Lol sy g el S 032 e sl
Sladsbe A8 54 o LB G0 a0 AalST LY 0 4G
T bl (ad g L) o0 5 o 10
bl s e ghad g0 Y
(A3 qetl o= jla st L (gl L6 ;30 (Access Strategy) obiws (5] ot 3o oo pllaali Comidg 5o, F
ila il g d S s ] ddane  adile il LY Mol o TS
onieT g etle pFa kil
(Space desallocation) j » gl ig_‘.:f ok aY

sl § Pl el Pl F



AG "l-lu,il".i- q.'IUT uj.: IJ:‘-"".?""T Ebiaiar guin
Oleilbl (3003 g s)abd — i

el e Dldae Jpesl 5 Lo ras

(Wb b o) ol plas ol st

I_F"L':" iAks- JL&JJ;J ,_];; E_—-’Ilp; -._.-"""" :I.l.'l__}_,.s-‘_} {Rﬂhlﬂﬂl{]ﬂg] LW ES H_;J.';E':J.l 4

kB kel ) (Active record) e ke il r

30 o g 33)  glts S35 2l 4 g o il (g3l ¥
I w330 Qe
alajimala sy fagT 3k oYL g lalT Sl ol e2S7 0 galdad Ot g (3 dimen | ile il 5 el lf_p =33 Zildas 3

¥ r i MY A e ¢ T f .
2R3 O Ol e Bl (g slen Ol or 0 ST ol gl 0SS 3 and > 4 il 5l e JIES] (lan o ol uS'Y, g s
B

T uq,_..:lh:;_:jc_!.l;-_,.mhjS+R+h“ Lr-'-_"‘:*'-":f
Tew=2r-b, +b,=2r
"1—-—.“:—_...' T

RIW o850 ) a0 S eT sitma w5l 5llasil e (595 i 3) ailery & il 31 izl ol

A s RS s US e 63 5 oo g a dlos Dllee

il T =21 ) gan 2 Py o s ezl
b Sl sl - 4
':.Iu-ﬁ_,::' Jil;'é _;||-.'-=-'-|-u A

(82) e Jibs sl b B0

EL= ] I T

e L e glagals m@nﬁauﬂ bl s 8 e ;.q..E: PHL PRI Salsmle L ol

s pazir BLUS, 2 sy 08 LB (Entry Sequential: ES{Chronologic)) S et ol clan ) )5, T | R P v
3 ek o rl.a:-..ﬂ Ll gl s ) o g Sl df..f ekt g 5] n.;‘,f_.,.n L L R PN EEE

{oga):¥ 4

wilie Sldgas 3 canlt Dlie w2y sladls O iy aels Sl slaw Lpla e Jgb g O8L CUL2 Il Ley ) S

:1;-..-:41_#_5QJFJ{L‘EE&'J:\JJ};JJL::LL*.L:‘H|QJEJ.II.LHJJ_,SH;




A gy ST M g 3 paT Adsiin 9o
/‘ﬁ — ~ /’t::t;h'- mb_w;m:;\." ¥

%

bbbl s g8 ye8 ) lisle

n-.ah'-i.'_'.-.ﬁ...p_ﬂ.i.i.q:\uri i-ﬂLi—ul'.-.é..ﬂ,l-uu'-,'-"‘LI

.-\..‘1-11“,.'._'; L.U_}_g‘ﬂd-:d.ﬂju.-ﬁuﬂh-ii{{;;} LL]LI__,.::-;-.‘.'J\J Jjae 33 I...F:L"}I"H LS Hio= L,I'.'.'i'i""—{':i-..?"‘ ._,'L‘.-._:':J-a.-‘dl'-‘.u

e s Sus s ntils 5,5

§Pila 3507 1 i dand g

el Silhes e (5! Loy o8 ;) plad 4o deslss Zis idZe o ol i larli I glodd el 2 3G Las T 0 g P4
B gl 3 gt gocaliale a5 Lan o5 Gl calaw ga aels Sl el (3l 3 s L_S.i__-,‘;ii JAp e 3 a8 5 25 WL
wi 8 e ald (o e Al )8 Jab wiites 55,87 Eliphy DleMot 4 by pe gladls) Sy T PN TP
s i 33 g pn gy ol Sl st
o latul 3 5T O
8! . Latt b5 A2l edli r'q-..fl weala gy, (Preprocessy 3, 2 5 aiils J,.J..T.LJ Lasals slal? o o5 el s (Y
AL Jlad) 3 42 slaut {Archive File) Sl
e Sl aadl e bty BB el Wl e e il b 3yae laents el W8 i, .‘_G::‘_:_T!.J,:_..I Slaesls L cladoses ja (Y
I 1 R A

_J:.sd,as'JL.JL-.-;L,.ufﬁﬁ;é;,ih_;ujuuﬁcﬁ”am.gtj.;_|,_ﬁi;_d{r

CSLEUERIE
3388 5 03Il L g B
:uw;pﬁ'
2l a8 madyiayl gs ls (3
b8 ) Jlles Bos 3l b § )3 desls Slis sl 5
A, 875 05 s AP o 8 sl o n) oodd e UG AT 153,87, 085 55 sl Dok 31T T g (1
e ot 8 b AL el i el (53 gl 05 il s (F

.ﬁfu.-fj;ﬁhv|_.,uhLCJmJlJLL;jhafhljljfjﬁ'ihilnh.uﬁm



q 4 sl 33T e pigel  duw
et g s o e S e g

Wb g 1 e 205 e il DS e ol

v

Cnh o gl Sl e 51y ol 50 5 ezl Ve gl b 05 0T 3 o
il a4 3595 5 5y awsls Dles sldad daw pe 3 Ol 20 d...:l.-#-.;.i...-.-,:..»',.;jL.-:.ﬁ-.-‘-.': h._:,"-;.r_j'h'd&éLmlu_,,:apL:’l.;J.lﬁdif.iJ::th
Ol IS 35555 B e J gl k2l S8 a ey 87, e e e gMhie (glai 5 5 e 87 siad 48055 s 0

V(R )=10,V(R,) =5, V(R,) =4, V(R,)=4,V([R,)=7

F3ZAF 208 v B2 =8

J.lllhhﬁijl_;_,sijn_jhullhuPR:H‘{h+1|-'r+2}
A= hpls S gl Jaw e = 20 byte

a' = el S dlded b =4 R=4(20+6+2)
i"

x.? "l'r]+"-'lz+v;.|| v4+v_q_.]|:]+5-+4+4'-|'_7_ﬁ =j]"?
= ﬁ = 5 =

Tp o053 g

.{j;ﬁabjmﬁ:hm.i;iwlﬁ}:}&uﬁuhA:=V Lty g e Dl 03 33 gemeam A5l

:rnji'-;ti,ln.:@

U o) T 53 e b A2l Bl ST ol g el S 3 gm 505 bl et et b 5 pe 5555 gl S il
B J‘:dqujl,uljb I'f.;l.i,;_-;lmi.sr'}'ulr.}'l,wdf|..'-J.-*-J.u_ﬂ“g-__q-n-'-.;-|_,.="-J.l'l.!&ﬁghﬁﬂf@hﬁjf.bgiljgg{ﬁgﬁjfﬁ

PR N PR B -1 PRV PR PN

- L1 R]
\\.rr ._-\.__!,bg; L.FiTEI =—[]_—-
2 F| 2t

285 e e OT 51 05 o YL Olj Wlin 53 03 88 5 2o 4 45 552 0 (6w i 84T DL GBOF & ) gl 42

Ty (o) Som 3305 5 20 3 B
Sl a8 B 5 0T (g g b 35575 o sl oS R 1§ 63 I n pie sl ] 3 g 3587,
13 g 3k 3,08 5 U5 38T Lee g LS e cul el 1) sdn 355 (st

Fo;




%

s ply 33T e @M qy
clellol (030 g opdd

T gao les

p3Y Dldes g

w53 a5 ISV w0 el (5 AL a5 JUES s e Sl L3 1) L hile) 4T} Al g by

T, =s+t+b, +Tpy)

----------

i T ,
T =T, 1 +1‘J
Bl 1] L—..HRW 1

;Tllu,.. =15 + Taw

5‘3'1'-' n._F""'f.,‘-"ijL.'-T

wb S a2 b L 0T Gl ey Sl S5 s 4i5b O Ty 107y &7

Al IJE'J...;:‘,;_IJ:.,I..:....,,_.‘.J

Ty Sikelog joe ®

3 ot planil o 1 O Do g0 0 I8 e s (g 5epBig fos sl ol

Ay J'-S.{

1,;-_5':*»;&#::&

Ty gl 5,48, 28750

ol A (S ey A 3 ekt ot S s Y
AP TL I ,

(a,la Fadd 1_5-'#';1.:.- ..!5::;14.5']'7..14311'-.....5'._;'....:",:__‘@_'F
kb cslgml 3 ds i e g pand

il

:|I_,*T bE -"5‘

'J:.L-TJJ f-li.q..- J‘UE'J ki.:.sﬂlj i i
bl pdemt Bl 35055 ot s 3330 1 T

-!l.iul..:- il‘ﬁ-n_l E_J.'I :T'J

Lyl g1 OT Olaj (3 9 gad plandl oy e Al - 5 NIpT .:T,-_r;_;.L.lI-IEf.-.'_;jI el | gl Il



Gileilbl 43030 g 0344 e &

Ot S A (T ) b Ol A2y 3000 uids ;3 2S5 38 sland 5 Ty =2, S0 (pile) LL Ll eSS o b

12 (¥ 14 3
=it 200w
R EE
T = Tr bl b6 s ol o

TN - E ms

| 60 = [000
- RPEM = 3000 aass ;3 422375 =— 8 ————— = Hmsg = 2r = 20 ms

e e

Taciere =T + Tpw =Ty + 26 =205 + 20, =22 .,

Ty b pled uilgs B
48T b 3 i a5 ol 4

W?ﬁ]hﬁﬂm:ﬁeq
il g | oSS plad Ay s |
35 L S o g kel ke ggs 1y LU OV o Tl St (g 335875 ol i ] Sl Bl JU e it
Jupjf}.uaiﬁ;rm;;ﬁ:quﬁ.-:-;;..i..a;_.,.1;i..-'ﬁ}.:__§r.nl_,._._:;g.ua.:u;.:nju;m:zj,_awi__,mlﬁ_hj,_m,#
Dy datym e Bl 5 e 380 g anas s

.'i-.._l___gi.!-.';JJJ..ﬂ‘_;,.'-_1_;.:

| m[]’l]'r
Sy 1y Jly s Ol L3 SOME Lae 3y etlig Sl e 3 3515 ol (5l 3 e ﬁuﬂi S BB 525 e

S g bl g aduly 3 s T

IFJTH

Ol 3305 50 U Olils gl g T g Camds TR Ol b ot S o w0 2565 0 0l g3 Olaj l p Dl (5)p s ] o
.l.:.p'--l!'_jl._.‘l = TF

Ty daom il

d s a2b 0 (adoee atibojlo 51 J5 s B oadgla gl I cmd bl Slon jajps 250 s el rao sl yS )y ola o8 F3

13 40 Al i Sokmwe  gaibe jlu Gloj (S0 02 g nekd e s EULAS) LB sl Cnde 3,45 )

——

T: ={n+[})%+{ﬂ+ﬂ—d]%l
k]




Al ST e UTIJHE"-IHE:—‘___,_-——'—_
4{1.? ~— el gl o 2

::;::IT J_‘:- 45-'

,.I'ﬁHLF it g (gl .‘{n+|:r}%

u maf s = R
LJ*-L.L}SJT‘JJHUL‘}:{H*"{F_EJ'}F

M o oo = ] = R [ WAl -
J.r‘:.ldl..n..ﬂ i 3 .,,'L.q..e-u.q.ln[..:-l__g',h _;JF 1 J_;;_;'.’.S:.l'_‘;ﬁuf,;gl__,{ '.'"‘1‘3 ala; -.J.LLILJSHJ..,:}__,L ctha ‘_{-:IE_;Jl_}-.!‘IIIs'FJH_Jl:I w2 g1

bl el Dl s,

g g el b bB
ISl 3 5a
:C_.-It’_’_;j:jdt.:jhl.:'l.i
Sl i Ll (Y
e st A Y
ot B Y g L2587, 0T 52 & el i L6 1 ks G5 3 Hpisr o3 phuese 3505 7w a5 0 glaj 5 b s
oMl S
Sl a5
s g ksl 3 4ge a2 o l_j.:l:i TRy VERE
& lintty by 87, ng;___;,‘;’]-iwprg.;ﬁumrh;.wuamp;ﬁiuamwuﬁ Lo 35 5 i pai plad il gl 2 3 s (3

&

.J_:.-qul.-l
R 3 ) Ceh a1 C*:ﬂlﬂ'-‘1J~:’5#J:=:-J-J-i':';-‘*ijﬂjuﬂit.i'*fl;w'&ﬂueﬁ’am:ﬂw#uum
oy Sy S M & 015 gr 035585 U oot Doliws plat oS 5 L 2l
il ol Cdos 4 Lo By 05,085 B Sladlit  Ss De  edils glods bt LG 8355 5 4 pad alot (¥
Olos 3358 03 U 2 anslst S ol 45 e (30 Bl g5l 3 s L (el S Sl LB ool 5y 57 ) sz
el BE L

:';—“'lh:,r_':;-’,'""_;,!s‘_.! -.._:'I:-n:.!l:-!'—-

Vi bV Loninesin v, |

wpd A Ll a3 20ar ) Sles L

..:lJlﬂJ..I' Jj{;}'-l.l':- J.lli d-._I l.:.-.‘-..u.-l_} ‘.ﬂlﬂ.ﬂ-j Ini‘l_}.i ‘5‘;.1:?'-:;...4 ".,Hf_’:‘ ‘_".il-



54 : - A ply ST e i jgaT i
letol L)l o 0y6d - _,....-’l/b-ji
bt 50 @

.h.'u;_;.l_:_,.-_:JJ-l’.-..s!li:l"-I.:.-.ﬁ:.qﬂ|I-|.u'|thif&f#}ﬁi—ﬁi%h—dﬂ;#hﬂﬁléﬂ-ﬁ

b Dl Kajlap aaliy 3o o8 40T it 280 Sas 013 0 33,05 o o w0 55, i 3 el Y
BB Al g e pde ool 5l Feale Sl S
w2 S Ul gl gl Sl 5 s e OT o o el gt (551 pul o 345 B L pbies G Rt 5 s F
L g1 3233y r-'-u:.fj‘ab:' 355 Jlasl 3,557 (58T 55 ¢ st (5 i w0 S (6 g (6 i
A3 o3 IS B E 0% s 5y g e g gy b A5la 0
et bt @
(DI Sl L IB) i 3 515 A 5,8 i 5 e it il 3 e ()
b g Ll LB g Sllas 53 (oI5 aol i) anls S Sy i |y (ASymmetry) )l pde sy 3y (Y
el il sl Dk Dln g (Sa i lts (65 el il 3 i AT ol Slie
Sl (g pdy alanl  tals (Y
(355 sk o Q8 pted bao s 087, gl 03 g i 0 1
A gy el A3 (5 jlapBlgy 5 s 53] oikians Lk Dl 53 f
S bty b sl 1 B il s ok 1 2,8, b PN P Qf’
a i Jes ol oy diles | pd 7 bl B ca gl Tad e Lshiale dkadi 43 JJJ.,JHL:.EJHMS'_, trad Al elan ikl Seldes o @
plad 3 a8 g3 PGBl e b s ed 1 et Ll G Sl g sl gL e o )5 e bl ja a8 a5l i
ol Joly BB S5 pla (gl T 51 B ol ns g plowl (T L F) 287 5 3 Bl gl o Kos Bla a1, 2l
5 5 BB 0 Okl | kg e o o
S e el Sl Ny S LY
34 g il (TLF) SBLSIT emuf L6 olia 5,800 L6 5 (ot i e n o) sdias ekl Sidae plas Y
ezl LR - PP T
el Fulil o D8 03w o dlien o5 (Master) el Ll (Ll

el o) d 7 a3 bl b @S 45 (Transactionlog File) T.L.F bl



dua )l ..‘nL_JT‘_:."...l: *,.!!,.-T Bt s gy
/V,? —— i /43[‘:'“;] g q:;?\b. 45

,_-;L.u“.#.S"J FRRPNFS et l_}Jrl_il .i: TRLT - r'u':al l_,’l.p'i ‘-}._I.Li L e 3 0l sf:_f{'l'.L.F} ._,J*-'S",.:-; '_|...|.1| P T Ty | W PR

LY Jlasl l_fi.-.dil _J.lli o1 5.4 ;,.'._.;T.L--F Jle o i |-|.....T a5 el i1 (T.L.F) - bla 5l ead ails!

L 71 Gl Ll

el t L Bl Mezent 1. |

Sl gt o g gt

-J‘_;.;.v_-"l.'l-

wlel BBLT LOF LS o bl stesl Dilles 7 gy
2ie) 3 e ool Jlh by Mren Lt il A5 2t 8 (TLF) (535515 Sf s 5 (30 oot L 3 gl 1 i v

(ol o OF ol 35 ool BB 47335 5 s D ety 25717 L oS o ol s
s g Byl

oS gt A Sl 2oy ge  (bateh) gl e b 1) Loy 08 5 457 2y g lad (lan )8 500
Ol gtils B i S 5158 Gl 8 g S 2505 il

MOLS phs (03)85) 6T g 5S4

BT gl JTAGY 13 \na 558, Iy i ¥

3t plnl gl 4 U b Sl 00 5 Ty Ml LY B s L e DD pths L6 L e 25l F

UL R3]

2585 5 & i1l L gis

J | = L S ol P PR

.'i-..'l__l;1.b L

Se =nay

dzb adal agh ps s gliol gt Mo pd o el a ST 5 F L s e 3 cadyl ag) Gl e BB el s Sildas oS RTPR N

e adlma pily Lol oo b

|_1:,~H = {n+n}.a.‘v']

Ayelia,Fiocd e L85 L s S 5



s s 3T e hise] dunmge -
b T f—/‘d.é

Te 2385 L.;-.'F'Fjﬁﬂ
:[_"I,Lf-._r‘ A s e g3

Al ol sl e e gt dieldis Bl

:..:....1-1.1I._:tl_,i-u,'_,_:ln:-'-.;_g_ﬂ-;h.qvl._-_,J.l'l.L:;.'.'J.,ali--..’.'..ﬁh-q.!JFU:LEA‘JLLEE:LJBEIJ::HHP;JI:

R
7

E._J.Jiu..fca'ja‘in ) Aty wbla gy OV 53 8,5 O ;u:.S"._,M;:;MHJJJS'JDJHM*{T.L.F;@,Ea.i',l,:;.':",__,,éd,iﬁlj

Al

d b=

jines l{t‘.l+ U}E"l
: L)

Aty Y T BB S W Gl el a2 o s o0

las, oS 15 kel 5 b 10 aals Sdes laie (5 3es w3 (&) p o) alible alaw g i aols Diliis siday _,:f1 g o e S5 a1 JUa

uy-1P r&m htlsh Jodus ) pf amlear ﬁl,':u S Ggpen 13 Ty s gline (Adi 425 3 o g a2 K byte fsec jihis 3 (n=20)
Al e 195 (¥ aill s 195 Al FO (Y 195 0

Y

TF:%H%:EH? et g3 3w 5 g 3 bl S Ty B Sl Bt b aels Cades el i Oy

n R
a=4 | T R
— R =aVy = 40 byle 2

v=10] )
n =20 r 2 ol
. - kbyte/ _ byty _ 11 hyte =0.195 _.
t'=2 }4':—2:-:!{}24 2 éﬂc gec

=195 ..

:_:l_ﬂ.'l Jﬁj_ﬂjﬁh:_;‘i.] "JJI;":"L.I-"TL_F‘L*"L_,‘;.'J{L"J L_g‘lq@lir-:,ﬁ..ﬂiurﬂqn'_ﬁlz-;-jh l_".,JJ_J.': vt Sl Lo

L3233 5 e
Ml i Y [

3y e b s
9993 S {1
|4ﬁJﬁ;;Jf¢5"}'qhﬁJ1;;}.iLi_}aw..J_gida.u_,:.:;,l-b{-d!CEHJJJ:QQJ?JHFLLFYL{:JJLJJ:JJ LS

-.5"-.15"'_'}';1_.,.&,'5[_,. YT ?&EJ:.J.:JJ. u.U|_=.:'- ',_,5‘_-,3_, n-'l-'l_LlLJF'JII.S. :_';,.11 I_'FI'_;-: ! |'_ff,‘|‘.| né..- ;,ﬂ_;.:(ﬂuﬂfﬂhuﬂit}ﬁ.i.ﬂq-.hs-u} 54
] I-|I [

.JJJH;;JLH-:L}L-:_julrl..;j_;l;:_,.::-:;.:,-_;:J.ndrﬂ..I...;j.:l_;ﬁ'i.g;ghzﬁua_g:u;w.'_{.1-..-_,;:';5.--}”'. e



A TS e =
- L i 1l |1 HLHLI G o)AAY LA

————— ek

R
LR _I‘DEI[HHJ(S"'T"'}JH +cg )+ Ty,

L]
i’

%Th :éu

BL J} -.J..-.L'L- TP L -'..‘\JJSFJ = -'--1-'-1]-.-3 ul..a' J._-_L‘ Ja -"i_;_,.'sr_J et | ';5:.«.- {J-ﬂ.‘l .__LLL"J' — '-i-IL"_:l I"'I'q" ,_1;1_;|.:I T.L.F &5 :'J""L'l.j" l_-;_;_:-T.ﬁL;
el ¥ T O3la SV (s sz B TILF i

.,fjr.jlud'_g.;.iu." oy 3 oaoag Lal "_}.»l.iq..-u_:-l Zaleas (L0 i'l;R-' =7 |uff - ey ]
N A S A g 2 R B e Sls LOg, | o el S b b 0 i daly 0 1S
"'S#'-"J‘:.;,_.*"j"-"“’EJJ‘LEL}‘P@JJJ*L;fMJJJlfj:;“islyﬂ‘liiljxfj‘*u‘JﬁJJjﬁu‘ﬂ“uL&P:jl““.:'.,!J"""I{l_;”':"-ifj'i;'}
e Dy a3 Oy Olej 3 sdil s b .il" e a5 LA Symy SH o ,VS-;'J-‘J L e S5 s UERTUR ST
Lo &S 2 g sl wn Bus Gl by e 2y 5 g0 (5 oz S bl 3308 o0 B (glatoma )y e

ot 313 o o7 4 95 <5 (Probing) IS e gl i 5 SV B b i 3 ke S0 damy o n pdiie

; . nik
:‘!"‘:-TI.F" ks o b ksl ) a8 ]‘JE.;F T P L PP P

Jrom 3 el o dmal e itadn U 16 a2 S 5 aland 52 20 U5 o s 95T 5 s o (Sequential File) I N TR e L

AT (g ! pord 51 Cml e gt
64 (¥

o

-
s

>,

3 ()
By =12

: Lo 9985 bt e 3l =rnglb-=1ﬂg3i=iuggﬁ..—-3

n=186 Bt

(Skipped bleck search) 3 &g b gonius (¥
3005 ol ST A 5y e 3 08T ST 0SS a0 6 et 3 O gl ol Lol ke T e
T BRI " EYCREEY - DY St 53 0 Dpla il b Dl gt g et gy Dlas Lol 245 ol
Lot D) s o) codd 0l S5 (gl o "uL{JﬁTJSJLE.Jij)E:‘J}‘ 3,85 JJ'J;E';.E!-@JE:;-:{,.:L;- Ao lie G5B s

et Ja a5yl 4y S5V g 3 3 SOl i eyt sl 4 g L m by Sy SO S S B L s oy gl

SHENT RN S

sp g e x B o
-_.rL.u._l_Ld.n al = =E t '-i'-*
b
S a1 —
' -
IO A sl S el —



19 dawly SUT e GhipeT sy
Olelibl 3030 o spas P L

i_r‘;igi ol w s il glaa oS sliai ) Jn I-_l\:.-*“1_lp_l1ﬁ{]3|--ﬂ.'.:i.:_;ll-il:| 250 gt ol Tl By Cnl 43 e 4G
B, =n
Pt p1AS 200 3, 8 b 10+ L E L PR L SRS 4 PR [0, 8 PR P B X DT B N L _;_,:.:-Tl_fu_::ﬂn_j.la.'.'.:‘_fh
A0 0¥ 2 (¥ HERAS THER!
bl r s ¥ 0y
By = Jn = ".hi'llll]—4 = [ (H

M= Laay g5 shdal =10?

L}.;l..l_'l-q.!hﬁ..:Tl.."_.-lJi.._l_l,.ldr.i.‘\_l;#u.'!llj__ts-"‘]LT,L;JJHLFHJ“,?J{HE*#L&JJ;JJEMLJP@J?JEJ_‘nHr:J;I lflJi'l“":"JL‘""':d':G

l tomilin Sl Bl = \-H
P 9 Ly b g

A . i} i e 0 2 . e 7 ) L .
.:_ELQ:-"ILHJ#_JWML?_QTJEMJE::QUI';.gl"'l"'"il'ﬂ'!“"uhfmti.#:ijJ;JSJh"isﬁ}l'fdﬂﬁL_,I"_...la‘ll'L:-jll__r"'__‘.'_J;El_}J

st (V) sl Jilas ol 1y

Wi Ol 83 g5l Somdy al 3 SN Ol a3 b Ty 8525 40 54575 S b o plal i

T[_':5-+T+I:|“—kLF k=1

'-!'l'lld"’_.i';:.l';":-"'l;lj L:,'T U..-JJT‘.EPLLS.II}IL: 'u-glht'.lld"."hd':*"}i.';ll_,l':r_.‘l? C]L,.,j & T +b|.'E

B D) gt akh 23 ) padnd e paT ] de STk Ol 0k ﬂ}- i
£y
WS

.r:;s'ﬁﬁjl_,ﬁh_;L]TﬂJlfJﬂ-hLilh:;h:hw—H#‘.:hjls'd_ﬂdJﬂ-rJﬁJJJSFJJfl

Sl Sy mig B &y K Sy ol B e

Ty G 93575 bk &

i:‘dl_ip:t-."-l‘—r-'-‘ili:.!'T_jlJi’l:-:‘__:ljj‘,:'__,l""-i_‘:ll_ﬂl;.s'l"".'jJJSHJJ‘LS"j'fL,H-th:.JJETLfLHJ*L:JJWSJ Ef Jﬂuﬁu~h|F1¢¢.§ij—hJ:



Al 3T e disal dnps -
/‘d;; Theagl T ol it q:;?‘ hes

OT b s o3 gty ST 53 (il 350575 Sjpee gl 3 o8 atL Sk W TP R E ST SRR Y S 'ﬁl- Jlazat 4y g
f

(T.L.F) 251 ;3 L T T el s a8 WL TILF B s sl 3345 3 .._‘_.__..|-J§:..,.¢:J_:r“,a =l L L5

""'J"""J:?"‘"“::'
Tl! Ejﬁi_].ﬂi: ]
A0y ) p gl b s 5 ol a2 0% el a1 o S0 Bl ot b slysl w ol g i 1 S 3 3,5
.__f:'l"._n_.i-.:'li h-';l_.'J. ,J-J.-:l {Rﬂﬂfﬁfﬂ!’iﬂgj L’!-'L1-:'T-5|'i I.J.Iﬂl-: 3_}_!-1' .F-E: 'i..-'dli'-.l.-?'-l LEH li#-L"_"n.D 'Linl-llhl-]-l'_jllt"' A i -"l_.’-l.:-"._'fl E“J] T.L.F a JJJSJJ I.-L"F A R |
() g8 (BB 52 o0 1 gt ()
(EOF) Julb Chl Gt syl s, o575 &y 2y ) 43 03 8 g3 ki 07 5315 3,,5, 5 S |, g2 W wSa 5 L s 0l
p e b a al eals Sl WL oS Sl as S e gy L:_JE_,;. dais 48 2 pelue O gl anls Cait
RGN | E piY @L:ih;ﬁm;}.:u“ala..:_i__:thu SladS™h L

E_J.J 'Jih.h i.]zi_; L'._,L‘_H.L_.'I

CPL o SI8) s, e a8 53 5,87, gaa-¥

{_.L'-.j_.:ul P ...-..,5.:..:- udjl.}l'-: l.:hﬂ‘-i -h--lﬁ _j_g.lcﬂ "n-_l_} -HE.F l-.'.-.n.q..u--d.:;E_l;_"l L;&.'.- -’-Lr.;.-_jl 'Lﬁ--.".'r::lul |'_:._,:|!_‘| l.:_..dl_._.:.._r

S el g

f
b1

f 1. (B
T =I,:+EI:-{F+T“.J

— =1

K i 1 Ty 2% (lein sk g5, 1 T,

Jﬁ::}vh*ﬂ_l‘}":‘j—;'{_}:JTJ}JJ?SHJJﬂ‘ui‘HEJJl,,s‘al:"“';'h‘t"".'I:J."ii:?'_.‘?‘;t.fJﬁﬁLEJinJJEJjL,L““'JJJL‘;J;JiE"—iJJ':':J-L:'}
Gl 0S5 O} 5 Sals Wt e 7§ AL oI ol Dio 3 b e Sl o
ashen Tl allay =4
ol Dilie (gloaly aw g sliai=16
2 bit
JUl &, = 240—
b1 i
LI-J__._,S"_.. At lay = 300
LaciS ™ ol ad = 3

S it gley =2 sec

4

B 354 32 (¥ 10 QY

.ﬁh{rwr*ﬂ



1+ dun gy ST lle gl dmngs |
=4
;i: Jﬁ,—_;, R=aV =|Enr1 byte

i 7
=240 2 2
e

bi'B

y
bl s 4 I B Sl p e gmtan aol Ddee O oS Ty =Ty 4 w LRy ;l PRy I RSPy
Y

n R _ L .
:l...l'M'-Jr TF:,}K? UEHL‘EI#}J'JJJL!_J'LJFJ;IM

p A i Y &
30 64 3
:—E—HET {_. SEE}ZES GEp

Gt ol S5 ik Ulaj il rpm=2000 5240 bit/sec S Fis A5 4k B=2100 byte £ P U SRRy [

HHLGG (F 9503 (" B5.03 (Y 7003 £y

e AR 1

i h Olad =%+THW:1—F§'+?r

B = 2100 byvte '
R_F'M=Eﬂﬂﬂ:?!‘=%ﬁ%=lj m:ﬂ,ﬂlﬁ_ﬁ.f
s .J_J,:'_!J

2r = 0.03

(2F 53 RB) I Sl 33 modipad Ll (Y

s gl egthe 4 g el bl sa s Bl Dlen Joo ol Dlaj g3 9dion oo BRSBTS o 2T o s s 0087

G = A8 gk anls s STV
0

T,
T, =s+3r+b, +—
0

| T
Kb s 5 ot o gy 0,5 e Sy g3 Jar b Slejer b p Bl s A g :-ﬂl Ipgh I3 s 5 e 40

UHpR! sala gl -"j—'-':'._;‘-'-lh-'-‘l_‘lﬂ“,:'-‘ L';.n(_‘,i'-'._';"l_.,f L_‘L_-J.i_;.b ol 7z a9 j;ﬁjﬂﬁd#iﬂymﬁﬁnf@J l;‘.:jLIF'_IFL_:nIiz.’-l llvlp'ﬁJn;‘;
sl .h.ij'!_.l.:jr..'&“!.:l h_{iflnu:jljhk'u‘;;uﬁ EJ.'!J“}JSJ_;UL}EJ-:II.{ |I_I-|-..il_] I‘_a..:ll-isr-l.'.s.""l l._l.‘luﬂ'l'lJ _J.'IIL-I-:}l :JJ;J'D :ln.l::'-.q L_ﬂ.ﬂ--hl..-l_;l..uu

ot T

.JPJ-E_;“,_;JI‘._,I.E.EL-MJ: ;:_;_,f_,_,n{;.,....#;,,\a‘. UJ,J,;L.jL_,jl



tue s .&I_iT e ULJHTWJ;____———"‘_ _""'N.\
M: e, SOSEEY Oleilbl (1010 § apuad L

.JJjTrli:.H(InFIIHEE} II.'.I_-J.‘rt.:.r_}_!.-ﬂ-4.!!JJJ_,S._‘;.;:JL_GJA;JJ*:JL:&}F-!Ldylsdjllan_fl;ﬂ'ﬁ

rLf_i, 3505 508 o3 7 onl o b gn aslinad ST BB 5103 5 Lae (Outplace) i 03 0oy g 0 Y pons Sl p B ot =
Pt a2 WORSTT L s Blgan o Sos 08 (55 87 K el an 39 00 ¢804 5L 3 s o a8y ST s

T

ey uhi-w-!@:

{Tr) paTyn o5, 8, 257, 0

{0) (s dar advd 3lawild 31, 53 L;;L,I_.ﬁ;ﬂ as (Y

.{'1}} SRS Ll e .'_aTu.:{.E'.- lii:gl-"s,-"_}_jaf,)'i{-jij*lﬂ okl s ['Lf-'-ﬂ-‘-'J}-‘;.J g ¥

Uil a3 sl Skl Olaj g3 b on plomit Jgame 205 4 s g Okl

Db 303 e o Ol 28 LI e W e A5 LG el e kil L

1., T 0) (0 o)

plandl Sk | oaudile s Yus T L peal TLF Ly dal Lboasl oY b e Sl B ki y ko ¢ Jus 53 ol

RPNy NP ,mii‘;__._r;::a'u-!lﬁ'qs“a._\.q. L T S N e
Ty sdme il il B
g pladl g Sllae Ll bl ol sdes a3l
Lagh Jlpan ol BBLEY 25715 LG os S o
ol Lt 558
=55 L Ol e
gt bdaet gl o8 Do 5 b e (ol Gl LaisT (Merge) pleall las ) o8 ) sdaes cuneS™, ¥
b IS il D

Ll pl oy Gl

I . e
o {ﬂ}+n.£+m.§-+{n +0 —dEI

tl‘




ol | aw g 3bT e bigel duwga
~ eciibl T e e /'ﬂ-:

oadls Hlalew

333045 3 05w Ui...r'u.lp gl bt e pdeOlSat 5,085 epal Gk B el olzes 5 ol dobial phoes slee gt e
252 e M (aled 4150) (Index entry) astlh Jsda b asld 5585 52 52412 (glasla ot

asela

e I s LI

—V — — P =

| ol .l_r"_.!'-"'T ‘

Jldke ol 2l 3 g :.J.“f U kil s ((Single index , Composite index) o5 0 b asle) slawels Sde a jlake Gldde dhd s

b IS A s (Ll s

it glanla |8 5 (o8] e e astli) Las ) 87, 3 2 L (S asha) 5,8, USG5 Gt ¢ paT LS

s VA Pl Jab b il S o8 5585 5 Ul g [y st lE e i) 4

sl (lad ) 58 ;5 de geane y (claals LB 45 5 a8 g o 13 3508 48 ez g3l e Ll pli b jacf LD

sy ety b o o oy o (Index File) asld L pas 45 seme 4 5 (Indened File) ok sz pas L p U s gama &
e parmi dg Sl BU e Ll de gaams 3 a0 o0 i o (Index st} jasld a8 peme cpasis b 4 3 (Data set) beesls 4o poma 1002

Lmasis

pl  leosls e s

____________________

1
1
1
T
i
1
1
1
1
1

S, el 6 ool _idalat
jzlidir;;;ﬂqné:,:ich.u_;: L or b ol -J.:,J,S:‘E%fngu_,hjﬁuih:}:h.:p ol gl nastlh Ll Lie a7 GG
3 (5 jhwenly U
ALl 48 poms 285 o glamla ol -r.i_,f cppoake o Lt pastls dis) ABL el 4 pass VR N PO P PR A - <

AiMono Indexed) | sl 255 ghsbad 3,08 sy sl LIS wals Sis gy



taw gy ST e bignT tuwwga
/‘4.? —— T b gl oyt e

(Secondary Index) Soil (&%) Ll 4 (Primary Index) ! sl

Sl L _,.J_JuL_,,J...@.uH,#;uJ,i.._A_ﬁE;JJﬁ it ot g el Aol STl gl et L ol s st 55 @5 il 2
ol Cine B0 il 46 (g1o) Lasld oy 8 o Sl ol 53 5 048 bt st L sl ks Ol o o il e 13 5 5wl
e ald gl LIS gy el ¢|....,£' sbrt pastis O (69, 5 (ol 87D LSL wsla L Dap Al Cesls e J,ﬁ-:-‘l

{{Anchor.point) #UT! Xadi) ol S

g g ol sl S5] ek b o B ka5 o0 6Lt 0T @ el fot e o8 glasls b 51 e

.A;L,f{'[}enaclndex] o ey asls adl, JJﬁgéﬁfﬁﬂﬁIMIFﬁu

_.L;_:Jf[Hnn Dense Index) [..'TIJ..:-J.:&-U ol A2l L 5 }':i'!n_g‘fa'l.'fjij ,fl L JE gt S

Al sy oS5 0 ay § S 2 sl s g (Indexable unit) 5,05, 0 aetld dly oS pe e 53 adly

28 . J3 J;L;J.;ﬁ}_fljhﬂu:ﬁ_;&lﬁl:tuuh g ast bl deals Cae palie g b gleals l._Eﬁ.-.PWJ,:;f el 13 e 4K
el o sl o e b bl gy 5 il T sheala L S sl U,-J';.'ill.f"_;..- el

g | -

Bahman

Behroos

Bij A

wd @ glaaly Lld
I INPCE LR LT LT Pl T SR T BN PRt AP T P g F

2 pasls sl fee g AL el GAuS Bl r Sleals bl oS e b astls g a8 adls e ga e s G
oAl Gl e el a e d DWSG iglesls 05N g Lastls S e Sl e g flensly 0 8 gk o 0als gl LadS,

e o peligggleala B 0T ja a8 o8 djljli_.51J:p
bogon S shasy 85 0 el awls Sl o B )S Wy e astls e e Al )3 i S e Ll e s

AL T s 0



V=8 S sl a3l . P Uﬁj}qT Sutiinia o M
Silclbl L0)0 § a)dd P __/

b 56 B8 2850 1 yin bl 31 i
W 33 e dr gy wild

dunlese b }g.:l.’m

¥ | gRa BT

=
R e T T ™ B Wi Wi imo ST e 2 L I,_-,.:uunml.,uluu.-.__rﬁ)|f|rf P I.h-d--:}"!.c_"]lp l.ll'il..l't 'Jﬁ'l:‘

L;JJ}P.S'IPL',@LLLJ::J.‘-.,}'.:.;.,_E'L’:.-.Euhuﬁnfidﬂuﬁ:@duiﬁﬂuﬂhf}|_§.._J' "J:fﬁb.!fjdifwchyﬂ
I_Jﬁ-.l.-l ':,I.L.E.-.I.J.:_i_;,!- u_ull--u-i -:.'IT FL is,l_?.-'-"_ﬁﬂ ﬂ-J.ll_.‘.l I-';.Jl_.-l‘ilf_l"i L'Hﬁ.!l"-u __E.I- u]EAT ,Jg.:_].} ..u;_..ul ,_;_:,1_.;“.'.-.‘_1 unﬂ:.'-l_.:.. I._'FF..JJ {k__'_jfu LJ'-'.Ij
e u.i.h,...- ol et 55 :JJS’J sa b .ii'::lb -'.U‘,f_, vl 4__1'_,? r_EL'“J'JJS‘J 3 deslsm T ka i l'f__;:f;_l,-‘ L L

42 ol o Hardware Index (o) il s et 1 JJie g Jr I




M Al s Lt L.P"’V _"""-\._h_
_..o’-l"' T—— Calelllpl (3030 o spuAd Y+ ¥

(i g U (S0 i 1 isli} (ool Blp i el 1 Il
-k gy Sheala gl

(Clustering Indexn) jlodlgs  asll
Cdoe p ol ;wl'_-JS:..-c.lf Laf Lals gl muujﬁy Ly Leay S s Olpa U el i e il (ghests L r..l..fld,:..a_‘,.:.i:- el 3 d_‘?',l..__-.h“:
Ses 48 ol LIS 54y asld Gl el o0 d e o 4l 0 sl IS b e 5y el gmd 8L o] SO els
S Gl pbaas g g3 a1 das g OIS el (ST B s G alie o gl S (5 gk o St il W s
LShhls Sk a5y edd slaal el S pge ge (Clustering attribute) jlodd g dels Sde o (glasls L e

213 gL Jledd s el



- T e | joigal
T e S e W’:":i/‘/ﬂ

(10 28] o ag adllsJlio

e dy 340
i 33l
P iy dusla
g
7 = i
3 5
k 4
L 4
i,
2 d
3 d
R
5 5
4 . 5 "
E_ 1 5 ————— - —I! =
5
6 |
& ':
6 5 |
£ ; E
g |
8 | i
R |
; [ |
B ]
g | il ¥ | S

| ikiigh asll ¥ D
ﬁuulﬁw.mujumﬁJFS'I_;J_,::‘.L::-H_M'.L:Eﬂf¢@1uumﬁ;mgaﬁmlﬁ_gﬂis'[wh. i S
o2Vl b s b 23 3T i 2S5 S et Sla e e s sl MR N SS I Olil g1 5 38 Sl o ST

&

.-'l'_,.-lu.'l



do ks 3T e UEJW _"""--..‘M-
/lﬁ — Oiletlibl iUl § o)abd Ly

(1 g} o dlgdr d gl flis

el ol bt
b g " 5 e 43 WLSH |53l T Y 1
3
+
. | PO
=11 /[
; S caamae
R E i
>— 2
3 iy
ealach ﬂ.‘:ﬂ- i q |
b el & I

11ty il )
1 g |
2 % lli [
3 I I A
- — 2
el -
i O\ 5
8 5 .
/ 5
o LN/
i 6
i » ; |
s s
3

Soabys ub 3 pf 1 o 1 K



hed Gy SUT Glle phigal s
R B

S Plass sl s isles

5 (Cvlinder Index) &f gl asld fp b | aslh clu- a3 et pa L aah e edis gl e aelbh Al MO B l__||§..'.- FE

arld sl s il grel o gl sudl gt O (gtaay ¢S s Al jlhie oy e o8 call gl asilh 5 e o (Track Index) Lt jasls
__||.:..'- -:-_:.'H.-:J § _.;ull.:;u Ol .I_I_‘-.',"l.ll.'.'l_J__qer J:Er _JLLLI- u.lj?iﬁ;',sl r.-d.:'_:..‘...-' N Li:lLﬁl_le.:.:-l '_,.a.:l.:: J| l-l.--.Ll- b _J.J.'I."'i _;||_.,.'i -ﬂ.i'_:.:..ﬂ |'_'||_q..|!a L'::'-I'-"',JI;‘*';'

R I

laail ol astls
ilgial o sl sl L

[FYH! __._.;..:l

S S adell | e eled 13 RS
2F e 4 Aty S oLl 3 i
Cylinder 201 Cylinder 202 Cylinder 225
msir | eyl
indx | indx
: i;?I{x dat:a1

trk
indx

Trk O

Trk |

Trk 2 data

Trk 3 data

Trk %

-S| [ RS L [ iy

Sled LT ol 43 500 3 g S5 agee b e o 3 hs aelal 225 6 jled all gt U Fars 201 o e &g 51 b o Jla o0t o
gk Lasli 0T e g afs 2 gl e el DT Sl ey il sl ot el 201 L1zl 1 i ol
laals oSS S 5 gL Laslh gglo o8N oK 0T 53 45201 oyled @l i o jled JLd Gl 8 diledd s a5 glasly slauSOL
loals a5 pazs b e opl 53 A o st3 (glesls S de y Lt e Ll IS, 0K el o ol

f Ll 48 pama b 3 S

ool IBM JHSAM J3ld @iwaw wsalipaddl god o jl g Hile siledt g5lussty b S5 o



AP~ P e R !
__}_: — - caflellinl .{,.}[.!.'!L:' G B)LAD 2

(Fan out) ad=ll <50 ga, 400 o8 Jo

st o 2% 0T gaywlis S b 1y asls IS U5 gla e sl LK gd e wals gl alaeSL g el Sle, e a8 P‘“‘f

sl e

_—_-!_—_—_._—_—_—_—.._—_—_—_—_—_—_—_—

ol T SUTILCREIUN SR g Lo

il B S 30K 5 V 4+ P el e J e 4 e 5

Sah g el Ll gl sl yay

{rh'lﬂ'ﬂ} {Multi level index) L.'?-'“'h“ ..h.? a1

s ,:,_..1"""." S aaed, .::f»'.b'i.-j cfal sy pasld mae bl gl el s geias oA sl el ol ks alket i
aidsge lplai & g slolo poslh dac f ndld o MAET WS p sl pelan i 3315 07 ¢ el 3 s
A=l

"'J':i;g‘l_-_-,-]-"-"'"i_.ri_;ﬂ-ifuu‘: =1 dl= 43

3 g
.-..-'-.L‘Lw.ﬁlelﬂ::é-tuwdgfj:z_h_uﬁhhﬁ;u{ﬁhhw%?uji

s 53 el gla bbb gl coladS Ny e gle J el cedd (S S as s gla B e 4 e a3 03

B Mldﬂ;;lﬁﬁibﬂkuﬁijéjﬂfﬁuJU|L§Jﬂ



Esleiliol ¢,303il § byaAd )

Il el (sl Jke sldai =6 =4

L
e el 3 elaw AT
.u;.‘wlniis'l_r'hf:tjrf_:,rjlC_)L.«»_J.'I_g;lﬁﬁﬁuﬁjrﬁjélﬁﬁudbiﬁljj
g, = _]J|E:Jaﬂ,,_g|..llhl.r-..l.- shlas = l'g'lau.‘:-'-.:n Lﬂll.‘r_ln.'l l_;Llllisr'}lu aldar = 4

2
€, = rrénﬂﬁhﬁﬁ#ﬂdﬂ“rj}éﬂﬂu;udfﬁlqﬂvbe=
PRGNS, F a‘.»‘f..‘:._,..m o7 a3l y azetl o (Top index '\ Master index) asts o | {CJM Sl el ch..ﬂ s (PR - <

g, = r_gl ch""-._;l"ﬁ‘J"""J""ﬂ"!"""-: J_gl{—-h'&.-ul_glmlf"j.- laai =2

'_glm_glL::u Br) '.'l_ a l_‘,_l'_.,'l_;T. Jll.iMlJ:-d‘I ,__QLE_:'L:.-L g2 Ll'_";.:..u.l.i ¥ L._,.du-u- I:;h-- _JJ_LuJ ,_gluhlfl.rﬂu ..L.-SJU- 5}5_@ u,l..a| aliila 33 |J {jT _-.'f
JJ,-:'._F! ﬂ_r,,:.;--l]. iL}-ll.il LiL.ﬂ-i j1 JJLP'JJPJ_}II:PT
se, =0 Uyl sl gl e oland A3L 15T s Sy 33 AL WS o b S e il e b i st Ll 53 e S

ik 5 G Sl 3lhes 4 ¢, = b 3l (ST S 5o 5 16 e 5 oM



awply ST e uﬁW T
/‘(J_? —~— Eiletlio) il g ojbd WY

(ol radaw Sliadl = yad-ls Geis) (Index deep) ad-l gl 3§ Al

et g (Mg :}fr‘.ﬂ..&.n-.._--.:;-j'-.‘uur:.ql;.; e 1y erll -.,J_g'l&..;_ghbﬁi.l.n :I.J.-.T;I

o P _l,._-'-_.,..:nl.,.a_'f-L.'-.- Sy e

Lo el fol8 sladS o alhat AL 5 e b pas L 45 ) g 1 {E]) djlcld.-du’l-ﬁiptﬂl-nli 3ldad S i

dwdnle Ll oglas; S sl we =0 JJLET.E'L#G:&.!:—L;@'J}JJJJ

,;*Jﬁdfﬁ_]aﬂlzb _fh_"l“,s'br.é'.,_'l?j‘1_r_,.hﬂi-|_;Hﬂﬁ;u:ﬁlﬂi;a1u7.:f¢5!ujb¢ﬁ;]ﬁ@
52 2000 byte S Jbo 5 100 byte 35,5, Jpb b 2,55, 107 b (ol 7 BB &Ss 5l (ST asls L6 - gl sl 1l
il w87 2L b 20 el B e 4 J gl &S0 oo

C}]d...-l alaias ||.| u.g'r'-l.:v L;"""-" =X = iﬂlg}_ﬂi

B
R=100 | B,=|— = 20)
L L K ]
B=2000 = g
: =V 3+ P=230] - = 100
e sl + | RE L,HJ“!

il (gleats 1586 oSS slanl pl (€] st ki sla f ke SIS ol ey o 05T e 6 s BB O g b

n 20 o000

© =R 30
.
= X = [Iﬂg i EI}HDU-I =2
o kil ozl by Sl Ul e el BT -Tree b 3 B-Tree Ll ":.‘,...... PV LT U I SR LS I
32 petl g s | peat L L Ll e g2 1y el gl ol B oS BB Rl ) g jlee s Zider Ly e
S e 33 S el 7 eSSl g leealy é-_-r‘:,!ﬁ
= glosla Ll glas, S ) aldas
B = 2% gl
R=3,,5,J5k
V= ashi jidie als
P jashs S0l als
VAP = jasls s b




Ny gy sUT e phigal dumgs
T e ;_,.--/‘fl'-i

g, = rh' C_]:_Jr_gl.hl_‘b'-..l..u aldas
b. = r"! L::!:.-.vi,.d::-'L.f- ,-__gLn-.i'ﬁ“'_'}'-{ ST

5, = .I-'Ilth.udﬁ_,m.-ﬂ.'d.ilﬁ-
et plendl (K] sl = plos sl 8 8 B o b pdl 5 a1 Jee cal i s g3 oS sl

l_‘-r.ﬂ.;"lL..d L!lj'l{l:lh.pl _I_:-.'!‘ 4

oS oslsd 5, = e X (V4 P) [l o 8; sl (g A5 GatS Y 0 g5 B AT b 53 el
:_L_,.du'-U-fbbLﬁquLun,ﬁ;LfﬁﬁJijjélﬂ;uh'ﬂ;&ﬁiJﬂn

14 byte B =2000 byte « R = 200 byte ez, 8 sl 0 = 10" ¢

P=6byte V=
B =290 _ 16 VviP=14+6=20 ZIMJTmu
T L
1° .
AT =1 €, =t+ = 1000 N
] R
.__lel::.IH..u bl lﬂ{]i_lﬂnu _l_ﬁ-_p.!-c.h—-l bi- IﬂD =10 r_'q..u.chm Sy = £
= 200
s, = 2000 x 1000 = 2 x 10° L51=E!EH:I'>:]I}-—2:{]D*

X =[log,, 10°] =3
ALa Bl Lg i e

.J.f-.____;—L.d_,.q,g-jL,

.:-J,S"I_.;-L.-.-.'a_; _,I'"’Jf;__jl'l J1';| Ih,.ﬂ.'?l'-'ll.--'||_!"|-_1J|l_,--lIr




~J& " Sletipd gl § 03B

Sl o e

Ul il sl e Sl ga 0 h e b gl sl ola il Lol
W el alaal gt albile 3 ez Y
e a5 (Dynamic index) by asls 45 0%y a0 jlee a3 ibdee ya (Over head) (g 150555
(Indexed Sequential (15)) 1o sl o § slis-la
FLAC N
e 0T adins LSCAT climl o gl g sl 5 il Lo 5 BB OSG Ha) s5T, 0S5 ST e sl e
ey 5o (Main area (Primary arca)) ot 4ol oSl 0T 0 o8 55 LG
adgt s gl giles 25 Dbl plail (g1 (Owverllow ared) (g5 o as-lilY
PPPTHE
1S 45 pes JF
oo Ailap a5 595 o0 Ol (gu L3 gl S d g el Sl T S sl S gy o B
S e Lz o5
w53 Sy 4 Sl Bl g s g e slaul (ST e 8 Das e by g L 1l 5 L ] P Wl L ] s esis
o] (Static index) bl ol o )8 o g sl b p M6 5 ol 15 Lol
o 30 3 g8 Sy b n g sk 4 B plad D B Gllee 53 5 202 e aalined Laay S5 AT o sl el
sl e sl b pa Dbl plent

i T G el 51805 5 D s Algm 0 SV 4 SV ) g e by sl aael i 1 g 00 8 OiTgs (LN

At pad 02ty JU e e w8 (] e g g

._11"’1 b

—rn ey

B T i gl Dl s Rl ualed A TS

4y gaits 250 glls &8 ey 62, S L I W U Kb e alilym LS gy ol A SlacS Y I g D sge 4 B DS (1
3 o 03 LY 4 T S or U by o] 035 b by Skl ssthy g g el g 00! Y el (S e 4

bl n bt Jly s Ol gty 3 (e sl ) e S L 4G 4 T3



VA ﬁ.nu,!\‘.g-‘lr)Tujl_n Lhge] A W
T e S I

L,;L"’l P |

b ol w0 LU plod Guilad s Slaie Srled 22

Ly JU e 500 g e el e g (8 0 e -l g3 azbl el sl LChainy s oy bl ¢ Losl el 51 s P_n’i a5 5 el L
ki gt s Va5 il e (G e e 3 i 0y e 358 il 0,085 080 08Tl 3 5 g Wil e IS0

b e sl Ll a dbg e e 238l Log 3 )8 gt el LU s iben 08T A8 6 ol 585 3 2305 AT (7
Sph Sy S g I3 e 3,08 5 B3 g kil g Ll S UT (glaig ) e 0 i a0 Do 53 5 sl aa

}_PHJ}G-LJ.‘IJJ_}SJJ wbjhjhhhﬁﬂjmuqhhlﬁlﬂﬁvjﬁ« v

el dalss Cader luida

LA G e 31 20aFs @ b3k Bl _halei Ve IS
l'u..il.rl""hl'_.lrl';_‘zl"f"i,||."_|,_1'-l' dj]ﬁl{ﬁhajﬁsfjj‘:_!‘? I.‘,,sl']J- iJJJL:I-LuLu._.».ul,-_glﬁ."illJ Lh;iﬁhy‘iuﬂiﬁthﬂiuﬂ:ﬁ-ﬁi}

ole Lt s ed8lns g4y aslh rr b Gl g 0 gt . S ol bl 53 el 4 gy i oy JWL el

At Dlam ja bl e el iy pobid (gl M el SR s LS e S l_-_...:_j'l.'r-r'lr wlaalpal po aler il g Ghgnd o ieT

"J"':'I-.'l" n_ﬁ,.;.‘w'-.:.ﬂ-



/(/i sy 35T e ”LJEV’ B W
e — Galelibl 3t § )b

Spap P sy
31 by 15 SV b by oy e S (s 0
Sledhala clasndd ppb) ot ATI aigSp esjpnw sles)ads g)o sl o)l sbs )
el
Phao g gt 5 s o= el s gl Ol je s iy o

(A2 doo y3do 1 28" adyl JBG} gt o) 53 S0 pa o b 038, i 53 (il

(g 7 LB Jomety 120) e |15 0S5 sl (s

(8lesls b Oles 3 e slaal 5§ o s (z
S5 Olea 53 g slans S g eddl e sy clan, oS ) SIS0 Do g g8 b 1 aE da el e L s e ol
gt 4y Ui e 3 St o 38 SO (A S s ) e Al i 0 ot 510355
Syl e lag ) J.J...L.,r.ajl... ﬂMAI-_-;ILﬁJ:}L:LQIIEJ Kile o | Bl edls p ,ﬁia = tkiah e 1)
el b 510,55 i il 45T s b g 22 o it gt L6 50 Lol Sitas 15 ek (g 00 o ol 50 o o,
TSR PRSI PPN I S B v Ny -SSPt 1 S N BN (P ELRC-SR g PP R SN R S P PeY PESP S
3 g im0 e $03505 5 S P led g3 el 1 pks ity il
N T 5 Sl ealinat U gy e 8183555 5 alel Jliila b 53 fom aly o slin iz o ol
$loS0jad ci0indT pib) D0 peadl Lol o (CIugs 59)) - Tad bgae py aiglp waid CIATH (5044 (Vo
13 3 galy g3 cpad b 4 s o

A e U alesl gl e il slml g el jpat aass (4

(Cylinder Overflow area) .l gl (g 30 5 o a=li Ol e a il Lo glgail jo ple bl e (Y

1+‘E

wghe] Al WS dl

LU P T PO By P g S e R &




YYY . sy 3T e digal A
oileilbl il o opdd o ______i/‘{,_i

Gyt b algd o s
|

Wlanat g ot gl ol 38 850 g el BT RS

FIEYS S IRy ST Ry IR L L I P R RN Y R e g ) PR PTG PN TS | E o] Peh | I S-S P P
l_ri..!E-H |_;| ﬁlﬁéiﬁjhﬂhi h.u-_:g:.a r.I_J:- u|J ;,._1_1 t.‘i',..fuu.n s b 1Y Jf;;.'-_;.'l ,:l-_g.‘l J""‘ n|_J ..'u'l_l "_‘,I.Jlfgl n.j.:‘"-""'“,!;""" l.'JL“_:'n .Eﬂ..-.-_,qh s 33
L":"-_l,._-u;)ﬁl:-d.‘a-l.iu_f-.fuJ.;d..il_!;..a'ln-.’5-:-;.:.5_,51)_.--'?Ufl_ﬁ:s"jﬁ.'::ll..kj_jlj,;_;lq-d.j.i:.uhﬁmJ:aél_,;.ul;nhgf;,"lﬂ&u”;ﬂjjlﬂjw

WSS S s atiljle by LB 450t b g ((Secondary Overflow area) w ot (g5 5 o 48] 3,5 sk il bagg o £

e on L1 LaOT (g 5 oo (5103557 3 il gl 2S5 (slas 08Ty IS imiiy
c,

et bl

Gl gawt (53 ) e duze i

Srare 3 el BR300 g Wlansl A7 Semiog i s



ﬁ.l.u_,:ll.,’ .‘IUT L:]l": L’"""’j:—m;}:’-’/_ ——-....\- -
_.’- - Olellb) p 050 g s)aad

Oumh S 03l ] sl phad 53 LT g bl b wr cail il 55 550 g e i e il 5 22 o S IR e Y PR PR
l_'_ﬂlr.:r-:-JlJQﬁl-]J!lﬁlPlﬁJJEJJQWl-..'-:h;r-lL:LA.ﬁ-'.-.-l-Jl.‘.a—nl.;d.”_F.-'l_rﬁ_:J,;_Ej.:_;}.-v-ﬂ.::ﬁl.-lajhj.”.;}ljﬁLE'jLw.lﬂJI;‘_s_}ll.l_uL?-ilr:l.Li
I-'....._T_J.': L "".':"I'j n_j.l-L” {.'ll_,.q-.ﬂ.rt '._AJ"‘JS' H.:Jl:;'l;:lq-:l“l'—leﬁJ:l‘_;l ""L""!"' #_}|~J.'|14.|_'J_||.fn_l.-.-u|.].‘;.n '-:-'.-l-"léﬁ..l]f_]T -..!-_‘5 ﬁfif.-j'-:'l'll.’ -;-L:.L..t;
d_;u_rg.i_;}:ld._:l-%y:i_'ll-_"-_,.l..gg'l.._lLﬂﬂﬂ_F-.—ﬂljlﬁtuﬁjjejﬁL}J_ﬂl:ﬂﬁr-l":gu_uk:.l}d’ﬂ_‘;_llilﬂ 5;1¢J|31ywuﬁthulﬁ
,_JJ_,*.QLA;]T_};LF?JJLLALLfi;diL;Ja_,,:Jﬁ,_ngfag-Uahdlj:..lj.l}fz-_.a;_B;L‘,.:J:J.S'di'la-e_,:;mhﬂl:_;pdjﬂdﬁjﬂ?u
5.

Ssgul @lad! o SUET ag § logspw g3 (lac (W

S et T L 2 e ST g I 4 ey

SR E2d Slutis
fols 3 e g RS 4o

TR P g FIFSTLS P P T ()

(Push through) l=wls U T {¥
BRI 4B 0 S T el s e s
il 25 .,.}_5 23] J.flja el 33T Ol5e J4l 55 g EE TN RT3ty e S VREPT Lt_ﬂ....u tlada 3 8 ESISS L
SEES ot 3 T e ey (6 g e WA 305y 0 e Ll ek 8 285 g el gyl 2 53 308wt G ks st poet
NULL dli -l gl s las 8 B el 33 »:,..-I‘_-,‘.::A_ut:.‘._.]l ER Ty _gJ-.JU.;.JJ.;.-':fH,_;ﬁJﬂ ambi g sl damli Gla, 8, s &
Ay
oo 45 o s glme o g nl 03 (g oSl 05 OLL 4570 (e 0 0 15 NULL wo s n 2,087, o 5T 500 dls 5o
355 SR apmd) paf e 3 b wll G amb gy ol .;,J-P" ‘L-J-L H o glaa, 8, alagl
N .w315 (Record Overflow Chain)

ul-.d!-n,.,‘_--'l;'-“;..'u Lg,:'J.JJ“ﬂ','.""L:.J]

[uzs....—l J/—\ 063 ... 075 ..
2+

o530 0 31 SRT 53 0 pand i1 F

Sl b s uG

|_51H glﬂltmhjjbyfjjlb)}#hijﬁ_} -}d}-#.hﬂ:-‘_‘.]_ﬂ1b:h|d,;_r;hl_ff}ll._)-u.ﬁ_; ﬂ.hdsl.&r»g-‘jthugiiu
""}Iu JJ_,SJ'; -.,-JJ JI .4.5-".-.4.!'” J}L '-L-Jl ﬁ-lulu- l_ngl,ﬁ_;;_}_gi.‘iJ.Hdn _‘l___;|1_’ L_rﬂl\_g-‘h]i-ﬂ JJ;)_Jl .:'_‘jl__l;l.‘- .L-I Il.il.d.-.-l--lfl"
..:_:_5!__-;._,_.:‘.,Ij,.hi_.L‘.:_....,ﬁ:,i_u.,.q,l.‘,:-l.;_;.:__,'I."-'L-g-..‘_5":'&.1l_'J:JJ|-..‘u;u..l...'l.-|.1_-..._-1;5-J‘:ﬁ.fJi-TJ};Jiq.::jJJJJJ_,.J-JubL.L.i.:.'iﬁ'j‘.!;_g'li:.j'l;.,q.,..u

{Block Overflow Chait} <5 (sbaigjiypw o paij eSS ol 3 0 8 o Zohet L sl [ A 3 a3

.|-|..'l__.||.'.'|



119 aw gy 85T e G
T e i Mi

FE) :n“ﬁj#ﬁ:ﬁ'ﬂ.’i}f;} L@lﬁuu.{.jjﬁjﬁﬁljd_ﬂ I-..f__ﬂ.'!j_}#a'-'.:u.:l.’_{.l‘._ﬁlﬂ' d.;:-%..u j| l.iflr.':!-ll.lr_,.h l._gl'_,:-‘,'"'._.':'.f'J ;:.Fll.nl‘:

800 3 o Jp eluni pE0) L8 o) JE ey cil 13 s8edf b sl s e a1 0 s oS e e o S
AIT(r0 chigiind Jold JOpw (B

;)ﬁ_',_;.._:,JJL_.;mﬁ]ﬂ:&lﬂﬂiﬁﬁJﬁbﬁdﬂﬂ-qu&*Lﬂ;ﬁLlejJ Lﬂwﬁﬁuﬁ“#@ ’!:jﬁkﬁ:{'y"};:m
-Ll)l.‘ILF.AIL-.ﬂ |._||J..-|;|.3§....§_|_,,5 |;L5:.|th}__;ﬁhu_:..-;.|:=tﬁ-hv_JLa-Lu'

13 el o B e S8 S0
Sl o b=y

{ﬁ}fgnjjﬁlﬁal;h:iw;bbﬁmgﬁ.ﬂﬁhh}ﬁ-#b'-ﬁ.ﬁj}

#ﬂﬁuﬁﬁjjl{hhﬁ;ﬂm

:-::{Iﬂg'r',
AR A T
+ n 8 _lE H
e, =|—|=h ¢ =|
fr B, LR..-'
Jal e gl | .:‘.Lé Slasls L TsladS ™, sl
B, |
Js! 5 S (s 4 093 Sl el : | e
Cl:_.-l 'bl i -F. '|.I CL"‘ r Cﬂ'd bi =|_“ fhhhd.ju,_j"juﬂ_lk
- 4
=Bxb, §; = Bxby pli mlaw b uae abibl

bl oalaiaf .}_ij.n

G eag e () dols o oS b palie e BB b e 20 DT 53 4 55 e eslinad las )8 50 ksl oyl
*de‘ al A ealanad
= b5

2l 45 0 sl ) ke S

Sloals By Mges jasls ils &9



daa e 33T | e uhj,.nT_hum—"ﬁ___‘__,—-"_
&ﬂ o oleliol il q:;";\“ 2

e :

et 213 &l 6y e oy s Sl il gl S50 s L L.;La\LS"}Ll-Eg

el bl b 53 0 0 0SS5 B

IR 0 PP PRI

it b (5 525 o b SOy 5 sl oy Ll gloutS D (o dms _pile e ) dn B

Wl oo gaubilejl 5315t g o 54 Codomt SIS Ly 52 5 gome S ey s By ¢ n sl 55 S
ks & Cada

(s B 0 ) ok Gt ¢ sl L6 b 5 glests b o £

ST bsain
W3 531 2 s 258 5l e e s 1
bl U 133055 85 (ol e s ()
ol ol 125085 U85 W3 a5 3 5 e 4l gl 0t 3 e alidl (Y

o el 12,085 080 dlil g el (g ekt U e il (F

I'.I
H‘ = Rl]'ﬂla % H‘u'.-u: - Rim{ﬂ: Rn’m = ﬂ."l"l g B_
¥ ' ’
R .= R ; R'=aV +P
[ ]
o - n-o S _I'J.+ﬂl

Tr 83955 4519
il oot il 33 487 aatls e )
g okilyt il a3 astlh S OS5 it ol 8l il ek g3 g e e @ e B as L T 3 i ¥
o g g
s | g Ty sl b 3 abg e foe 51OT o 87 st s RPN
ARG g 0 03 gmiteer 5 80 e U w0 el 4 F
W F 50 by 5 csladle e85 0S5 STy 0l bl el
l_;s_‘.|¢:3.ujl.aﬂs‘;uzfl_mhj;1“mn {3
(¥

S heml 335,85 5 il ol T

F:-r:r

e PR Y PP 33 gty ghad iy oAk = aala Sl _.;T'faqu...:-| b pue? 115:.1 L:,I-_a.': e}

Frr|a|.1. EI-E'll-:l



E v Rl ML bt X B/
Oaleilivh 2,000 § 1A Y&

T, dewsloes

E i,
3 B =Cu+{x—1}{s+r+h,,} Fs+T+b,

:!..J__JI_: ol g3 48
- -y N [T R
=1 s sas i slaeS™ Bl e Oleji(x = 1) {s + 1+ hm]
.L;MH:,.';;;,-..J_S'}I.JLQLI‘.:;;['5+r+hh]
Pls gl g i la ol £ gl LR T I FY 5 PL S PR U
T, =Cp+2s+x(r+b,]}

main

o' 1 o'

]

T WS 2585 ) b 3Y
30 b ol kol b 5 S 53 sdar 2005y LT a8 ST g ot (AST0 55055 ot LA s 3555 il 11

I i i T . , g
'B—.h,: L]Li_l:.L:L-J--"«IL:JLJ:llT‘FL-'_Jl;?L:JJJJAJJJ}S’J‘,?IJJQI}EH_F%‘JM .;jl"l_.'-JI"'—S::‘__.?"’;ﬁleﬂ-L;jJr““:ﬂ'L_Jl.;;ﬁﬂ-!

T

s A (6 e 4l 53 Subas 35 ) & gt Jlait AT p Sy
n+o

:;Ju_,J.L:IJj'jﬁ

'Lﬁjh}lqigu;&*!lllawﬁdg.lﬁ_gljll.} a0 e n..-'f""'h :..'iJS.l._r.d:."-u'..-J,;i.J:: l.J '4.5"1"'f ;‘I_J_,SPJ uﬂﬁ.l.il.:f.ullj ;_L\J;.E.'._j.m L_!."II'lJ.J'l 'L;l_,.l" Lal -

:-.;...t'-:#b:‘-,-’_::ﬁ-.’:l_u__q Pro jJ.LMﬂ.!LnQTf_}'n:_gCJﬂJ'L@J L,:'Jlf)h-;.h j1l_,.-.-;,uk'-5'_}_g_..{ b;-u-'|l_35:.u

T, = [] = PrE I Pru\l {r-‘-b.,}
i .

B

FN = e o)B, 11 0e)

¢

ot gy E
,q;ﬁ.-lﬂ,i'i{_;:u.‘_5"}'..!3ﬂ',‘:l.!ch.,uJ.:j:sL;.l.-g:_}‘,S“J_;cﬁaiulml-t;:-'dj'-u'i"}'l.u:l_,_.l.iaj_,fj-‘l
.#I_,blﬂhﬁjﬁul..-lh_g.a.i{s’_fﬂ.{_;a._:;-L.-.::J,W.S'J;‘_{LMdna-uj1;.a|¢fj'gajﬁjiﬁ‘f\_¢!ﬁ;;;_,-\'

S5 gl el gty S 53 (g 355 3 ol gl SO o T SIS 558 0 T e 28,



aan sl AT e ghgal duw
/‘_//i---.._f < ﬁ%umuq:;?“ 1y

e
el (5 g g B 1 S 53 iy 25555 5 el SO 2, 8 e T a5, F
.-..i'l_,:.uh'_]L...hj'l_,;ﬁg_ﬂ'.”_}..uu..g-lu.‘ljl\_,.'5"::1”:.,'..,&,_;Ju-.!:__;.:S'J_,-.:.....-I,_-;__',.U__...-d.gbjlus"::'.;_J:dLaé:.JJ.ﬁ"J-ﬂ
.UJ.,aI-l..;.--L'-jlu.‘:‘"_':nl”:Lgdl.s.!;_;JS'_;_,;..-I,__;_}:_;.;-.-:@UjlhﬁﬁfJagﬁjJ;J_F

Ty e Jes

(oo wSCST o a5 L) 23 08 plowl il pp Solles eyl 35875 05 73 61
S TS LT IR ESY ST IV T
.ﬁj‘ih_]_‘ldﬂjijjﬁjis'ﬂu!:—d;;;;ﬂf?bhﬁijﬁ-;rh.ﬁhﬁ#':}ll.!;,ﬂdﬂ:-_};_}ﬂjﬁgjlj_f
5 ool 550
o8 oo 4l 5l S Ol F
.E:)Ll‘_'__.,.-_l-__-._'jl;l_,’l.,ﬂ'idﬂﬂﬂu!j1a—LLEJLl;JJ_9s'JL!J;JJ1J_-ﬂ
2355 et s ke P

-l.ﬂ-[ = I'i" - TH."-'!' +r+ b"_ + TRHI

T =T; T 5r + hﬂi

Ty gibepllg Jos
Ol g Sl ol 53 ST i 3 3055 g 3 2585 he silepBig B ST laie OT 5s oS g PP E R PO SN
BT BT P TR
233 Zibdas
Ty plg 3y, 5 28750
ke 530 doder s Sl ! Y

o hm At Ls"if.i'""-r

 FE T

i rajibrcs

Ty =T+ 2]

irglaze

. P - - 1 . | | T &
T e O3 Dbt b Gl pl g Ol i L 1 25555 bl S

g 0 (o il il 53 il 45 e aivad) ooa o o8y 50575 5 25 o Do SRS 30555 gl s | ST Sl o
3 b gn o a1 g1 g lepBi il 53 5

T =T = Top + T,

™ ot plaze :

ﬁ." i 2T, = Tr+ b




VY das gy SUT e b ign] o
T T T S b wy;i/‘{fé

b e gt

.JJJJLFA-:--J-.:Lp'--.I_EJJ-.}:JJS'_JQ.!L:_}'L!C.JL:L‘#Mﬁ{_?hzjﬁiﬁjjﬁﬁwfﬁﬁsjﬁjﬁﬂ

Ty =T, +{n+0 -1)T,

sy o) ST ol 5305 bl T e e 6 5 Sk e Sl gt Db S 55 el Zoo s 888 5
ko 54 (b 1y ) oS5 e (e il 1 S50 b 51355575 g s g Tl e s LB S

e E Y| NLARE I N PR v GRS

Py L] et 8 Y

1y gt J,.._p JJ"‘""“ R

T, f2uames  Adile il
Whe i ] sl U 35 sdows adila il |y LB 0T e o gl (50 capm s Coppr jo g adsl) 65 e dnl oS 2 k=l el s
(Lgs Y,k

L2 8 bl oo Sy g |y i Lol 4o Tk 01ty 1) 6 S e 0t 0

g e slan ;08 e as sy o8, s uSLLY

S e IRy

g g el L s el 4 SIS et st gLy F

il s il 53 Jildem Bl e e g gl s b oSy filas et a4 S s Sl 2 iDllas peed s g

3
Ty=T5,, —{n+¢—r]}%+—t7:'

5
L gla €3 o 95k e

et 238k Lkl sl edes Colan DL
:_!l_;lLE‘.T r-.J.F-_I||
.'Jﬂ:'-'i..'-'- w3y |_‘._..,i|_1l'

{-Ju'—ir.'l-'_sa H,.J-'.‘.h-lsr |_J [q-'-bu:.tl'h;'i‘;lﬁ. LJ.:.'.'II',I‘J ,;_';ILI‘-IJ.-JI:IJ} LﬂﬁﬂJﬂ C_‘}.‘A-d.:ll......t.v



aa il 3UT e b igo] duwga RS

Edibhhu:-bklﬁ
,I-J.F pehi by FLGLIN S s :-;i_:- ».:J_;lrﬂ-ﬂ.!u:a.-ﬂ'lﬁd.&ft‘,b el a3 ‘III-.'IL’FJ;;-L:I LE:‘-”-‘T.-?:Jl:'ﬁLL"'-:":' J.Sru_ll_Lt.a C_i_, LFI_.H _J|_‘.='-|...- il

3545 Ty 4G g wslaay Sy bt Sy el B g et Silie ruJ}:JJIMLgJJ |_,r:.}‘-’.:'|="‘-i*~‘.!-’-‘.! OT s d ki

E_‘-grk:--l-l.:-,'_‘d.i-luh el 3 = nfﬁlbjklhm"ﬁtg_#ﬁjdh'r.l:.h- uﬂu;”fj EJJ-J-AiI..'IJI'A.i .t_ﬁ-_g].'l.-q.'.:| FLREYT I:_)J:l..- :'«"”‘JL:’-'I""

e P PO N R o iy en gayls
PLE S R PP

s ﬁﬁﬁ*ﬁﬁgwhﬂfr&m _JJ"iﬁ.‘l'.,;_i;lu.'ﬂ.: et

a1y aerls Slhs 1Sy b il g )8 i ek y B sl L O 5wl Slhs St 4 o ast L b ki (Y

o Gl g g e 53 e Ll O e

i aeal Dl Calis gla S g0y el slt a8l Ol e el b 2 bl L s el Ciliee sldai a5
moapsS sy e a5 0T Sy a8 Ll 31 Jildom) 3 57 slonsl AU an dels sl sl oy Ulg e ol LIS
Jab Olen sigloals BB i I ol b3 bl ol s aled BU et L2 8" 10,y8; 0S5 w0 10 03,08 3 ey duslst is @ cla yia ) 4b
o 3 U S o plies (51 el LS 0 e bl
a3y 08 ) 855 e (2S5 sl A st sl Syt s o)l LB e o laslet Cilis il sl Al g a8 s

:J:LF' u-l:IJJ-Jt:-L-Ju,ﬂuiJﬂmﬁLu;ijJi.:Jl -l-.ll..w-:-.'ﬁll.q.'-'..ﬂ_?::::..:!- JJJL:.J Lj'ﬁ#ﬁt'&ﬁ‘ﬂh}dj_ﬂdﬁﬁ-b]'

o el WFa pai-ls S dapgasls |
PP g aals i
) A,

(el ) plnals i

el e sl le | Elwe | grled

LyS ot Talte il o el ey 0858 s pimil el 0o os Lo i glas ) 575 g3 W et Ll glasls fb (e



Y4 b gy 3T e gl duiw
T e 2

(Inverted File) 09319 l_.].I_I.'i\\ W g5

-.L'.l}fl_a.-{}jj_,ﬁ'mﬂ'uhhﬁd'l;-'}ihﬂahﬁ.ﬂ.g4:.5|Ju.a:i~LimLi-£JliﬂﬁtLﬁl_;J;dfu:ﬁj

ﬂlﬂ;@j;hﬁjgﬂ'ju}a:&l

.}_JHJJJJLT:-:L-QJ_}'W#L-J_J,j_’_;h:;_;;JM{JJlJJrEdrnJL}L}iEJH

ol dole Dilae D dalic B

i o Dlg o2 ad el el asls ~.‘..-'|.d'..,ﬂ'r|.-u.=- S & 3l gl 1 ol ul g g sl JL"“‘"'L"“&‘JEIJ""‘;F-:{
..L;}:#'_iﬁi}j_jls'l'-:}.‘:-.Lu:r-JJ_’LL.;;J'J;F‘.!Elmh;bﬂlﬂli‘l'*j-ﬁ;ﬂ'ﬁa:ﬁ;-ﬂ‘s'hh;}fﬁ|JI-§|-‘!I-E-§¢TJ-!|4:J\:H1I_J.5_:§1L:~LJJ'E“L=;-

ol Lol pdaw 55 U oo 2ol e gde

h,&}'g:dﬁ‘-i;u.a.iuﬁ“_]}lch,_,; la Jotute aldad Jaw e 07 3 A dals Zabe gy asld Jal s 5 L st sldad Ky
:Mﬁﬁﬁjulnuﬂ::uﬂaﬁj

:J{Tuu.:.....u.'-. ey r.n,-_;,i:.q.'ﬂ!b_jl n' Lt

.Ti-J‘Jil.'!'_.-_r-..ﬂ.ﬂl'-L:uuh}uﬁrude‘fcﬁHI‘;{1ﬁ£jﬂh{|Jl-‘-_..ll-J.ﬁ
AL azila 5 gy ot e Sl e (it (sloals il gtas 4S5 alawi )
cmhlj.rJd.tiJ}Jjﬁﬁ.lLJJ‘,s:;f)JWBMP&E&JML:JREHLGJJ;J W pad rL...T_;: aals Slis ,:-L-J‘_,,_:n.:a’:a (1
0 =0 5y ol 53 el
NN Dgee ol 3 el desls Dl 1 e e o5y € gai ) el yaa <0 (Y
e . =A;}:._J1J§5E‘:Hb1uJ.EjL_Jg..u',.:ul)i:'tﬁtb'ajﬁn%gﬁﬂfv}lﬁuﬂﬁaﬁbﬁl a' >a (¥
55055 3 B A 5 AR i A 5 110 e
B 20 Sy cpl g bl s e
@Jﬁ'ﬂ@_ﬁlu:ﬂ;ﬂ;‘-&h Sldia S Aad Gl Ll ul 5a n:;ﬁ;ﬁﬂﬂﬂ'ﬂhcrﬂh by 8 55 40 50 Slebl cal= LY Jlin
el 058G aple s el S sl sl b wsls e s a0s A1 AR Wl 3 25 lai e il
=1 odt=28 - n=20000
25

n = N % 20000 = 50000 |0

alwal 3= 1 o] 233 psts el lanT s 45 ! glicals Dilis J|J.:.Ta;d.:.w|.:-u;,1|_]:-d.‘l.‘,r'._..'.'-l.: M E P,



/t/i SO R e
& — Oaletib) 300l g o8 e

s Pt

wly g latle il el Rl gls baoy 85 2 BU el LB aliad e oS astls Olas L opl 5o ohies (o]t L
e sl oS Ll s ae g ke e aly T s rﬁmgki_ﬂJJlaqnhglphla b g Sollee bokis pes ol 0T 3145 48 WAL
il g il asis sl

B— poly bl o5, A0 wdls by (o W) o5 oS ealizal (glasty jlnlo 685 1 asls Bl sbel 53 a8 el b bl o el
Uty i alaasls plad (gliy) OT j3 af ol 223 B —Tree o s e 30ab ot (Jalaze o ys) (Balanced Tree) Tree

283 g O | st St s S ady ) 8 Sl S Terminal node ot glae 5

& () @ () oo phe gt I

HEREREEENRNERNEREDR DR NEBF=FY
W) 85 4 5 bt

R S 0 U A
.%}?J{Sﬁﬂﬂﬁﬂfﬁ !'rﬂn '.jlll:_u- dE pogma JT 4 4 e I;'E ,;_flel_J u_}l-‘ii_'_.da"!n.-:l Elﬂ_uu -.-'f-..FI..-"l'-'-Lu

B - Tree  odlital bl BB g iluesly oo
J_:;;“’_ﬁbd‘jﬁu.h:d.,!m_:!u_ﬂ J_._q]_rg,_"n ‘”ﬁ'ﬂ"‘ﬁ;ﬁ"ﬁﬁﬁ ;JL..:LJ:J ..-|'| L;ﬁ;‘-{,}i:.‘i L;'lulﬂ'-.'-s":'u' L‘:‘:‘I“L": 'l.ll‘l}I '__ﬁ.‘.ll-ll.-:l I.:S':'JHJA

L‘j;JJ"JJ“:[-J"tlfl";:"fds;.“j}ff Jslid_lhﬂ;flgjn_;ﬁL"_S:.._lrL!...l‘_g_;jn;:,'l!l-..b;-ln-d-L:-n-n-dl'-’l-n.#_;.'l-u!l-ﬂjl;J‘.;le_’J}JUTJLiF;Ji.LJI:JJL:F

b groodsd ] ‘_‘L‘:..'- padl ol



Sy CL adly b B 335 o askiie g4,

bd |t

LYY

NM}T ujLﬂ u:l-_.jj..ﬁ-.l‘ Az g n
Olelol i)l § o)add A~ i

} n.lj'?. Ak s

1] 13

15 f 'Iit Y ] phils | gtsda L

b il Sy Sasha el B s i

A ¥
¥ B
T L r
1 1 r S
I by
W : rl‘: 1I"'Ii-l ll:| V“ E} """ Vr:P:-'
1 i ] [
' 1 k : H
LN FiRY "
P W
shi g gl g5 5l e
L'

= :rr-dT = ¥

B B Pl Dleds b

y _||__‘;’B_‘J Sl b pad ¥ il Zal V 4+ P ‘..}:-'--L-fl_t_sl’f'
+

Sae ay e ol 4K b gl g poled e adsl g 53 g aliS DB

L) % Bilam sy b il 5 e ks 0 DL Y g L 01 a5 adal 34} 4 (Effective fanout)

Spbgr 5,8 0 ¥ =069y Yawme il o n e 5 U e Joribe e Wiliadst o) o o



e ﬁ&w/—\ A

P L

J|Jj.-H-ﬂl..ﬂll..':l“j..l'JJJS'JLSJL::;“L#L.L;Jldihifjﬁjlﬂ.rljﬂg'-‘élh.ﬂ-‘ilI:'\.:....v.-llll.!ﬂll.%I:..Jr.}_’s‘Lr.,éd?.ril.s.j,;5'--}.5'--.‘LkI&JJHJCTﬁJ‘?S.JEJb"EIﬁ
u..n.n-..-*;'l-lﬂd.vu-f'l.r) J-Ln_,.n',.al_‘,.a:- g AT .Jah'm,lrula-.LnJ1 :.:;.- ! el o 3l .'-mﬂ..ul-' g3 ils g el e Ja LD g
T s gm0 (J15 40 gazen 53 01 (Aaie four 5 jastli 1ols

31 3 o plad bl Aok g3 2,88 4 Bl el e 2] B 25 A s a0 JEde salded D
Sl b asls St 3 o Bl 2 gm e sl S 3 i J:'-...L-ldfi_ﬁi'hjt,[inhﬁ.nd:.u'ﬂf_”ﬂ'l-u@JJAJJS}E;J{J&
FEN 1 L_-g!j_)flllﬂl..J.ll_Tirj NV PRSP R Lg!am‘h{ﬂn_,fia Tk e r_}'i' Lf;"i-ll‘-"l‘._}-ﬁj#ﬁ-l;uﬂ ol sy dam oo
i Mol by okl g el M Dl ol g0 eddl e b Y L Al Ve Al b Ss Ul e 3 db gy el S5
3,8 (. S5.2) (Splitting)

e LT Y

Liedd S le e | a3 gn 0303 olassl sl L 4 (Partner) ol ot S5 2y g g o e el 2SO S5y
Slen 3 e g8 s 3 30k or alml sk py SV Comaly Do s b 5 gl iy e SIS US4 Il
o s ke 4oyt B e Wl ol o 53 2 5 bl b i o8 ol T ey 25002 okt g0 S mian
L g sl Al jasld SO a DB ads 4 S e s 53 gy S ok S5 4 B3 g sl b e il Y ke
Jns o ety s Sl OF (5l il abpad (S g 303 DS i 4 Gl 0 2 iy g pp AV el oS BT EOp
PSP IR P Ry e 33y ot phme ddy ) U g e 5w 0D el oK 3 el gladS Y pends

s o DA 1 s 0t o o 0 5 SN 53 A5

............

mnmm-

:._;,.,:..l;_-. |""r':‘""|'..!‘"' RE E—__;.‘t Jl o _|.‘_,....-.-| & n-.'l-l.'l .'_'-'i.-'-'.-."- Tﬂﬂ' — ﬂr.?jl W L!J.:!-lg" J_}i j| ol ;-,a-_,-.h tuﬂﬂ-Lﬂ k..-'-'-_;;l- 1.5:.4 '.;_ﬂ.tal -;:,'.‘.II a4

R -"_J.?SHJ“-:



174 auwly SUT e ojgal iy
olellibl (il § oyas e Y&

34 e 12 D0 g0 el L ) b B S S 5, R 7 3,8, 1 1

A KA B2 B2 K B

CRRETEE o TN TR i af phds

ﬁ)hm&lh-jﬁ:b-ﬂf'}lbﬁfﬁmjzkmaih

W S i 9 39T g a0 3 e

{roe) o0lRwT 3315
Db by byl i i L e Waeals w030 JH oo G3)05) CIF @upw o050 8 55500 S5 4 gladaome 5a Ll
bl a2ls glnes L) o8 4 (08 e b eale) Calius asls s 3 b 1 bl g )l 0 e w5 8L st Ll Ll it
sl oo 3 adlitl 1L S 'L;v,,. e & by Db 0T s o5 gdlge bokd 13 G Codwigl)) @B s Jte ol g
2 g sl
W adld 1l 3 gl

=l 4 (Access Cosl) glows o e 2al8 (3

leB — Tree s (Interference) |l tald (Y

B - Tree ,-_;_';.L.T@*_ 23 gRageel Olag s e (¥
Al 4 glied dyh fat
3503 3 gy 580 g3 1 phte 1l sl

- e PR ETS Lo g

ol SRS g it gml Olaj a5 (g g By 5y oS e S5 | paa s le 1l o Dl Ye St (T
Sl e 05, et ksl sU,5 U 3 s o e 0, e D BB O U 51 ey 4 1 o Al 53 el o 5 lualS
RPN L PV L P il A S by g el
LT 1 SR K B 1T JURCH TP VAR WY
B e e e I T T B T RTL LS YU P i I S o WP St 1 O

238 gl Dby alS el a8 5 p0 e asls gl w54 Ly



M—i e —— Slelibl (LG § apads W

el o (e 10 @ gl sle lgy

b e el e e gls 2y,
s (8 e ()
L 3983 8 g (T
P b 6 e (Y
NER LT ERTFS S It g R PN
o £ s by o B - Tree sl (3
e 5 a0 et o B -Tree sl | (F
Lﬁ-ﬁ)f__l-'r‘.ﬁjlr!:l 15 gtz 3 B - Tree sbwl (¥
(Unbalanced Tree) Jalazal s 2 sl (A
e latin o i 5l aslizad (4

{Hashing Function) Flapa 53 a0 51 ealind (Vs



Ll WD
osicilo) L)l o ajhd _— )%

(Hashed) (aa ja Jold) podlicus Juls
e (Slbo e W
e L L S Soletlal 4 plies (glas b AT sk
s A -]
FERE
T gr sy okl alms o8 ST Ll g 0L S b o) pe 2555 8 el pl Bl pltes ) skt ghalal  glis

agh3 3 g s ey g3 obal | gliws o g

LY P 'JJ":'I._F* -_'.'-‘;-:'l u.a:-LL Jal'"-.-l.d 3 I,}TL‘F"_;IJT n1_?..n JJ_.,S.I_;-L;JSJJ.'LE.-:,,‘EJJQ l_::i-l-h_‘

_..la.:_fda s JMS'J av ..I..JE" glade (54 emalap L .1_;_,.';_:. o i__,..u_}.‘l-T YKAT = Key To Address Transformation) ,H.,.._;..:-T STRE W g T

positionn | Ja18

el g5t At b ol s laay,S), Sy a3 S el Sl it b a5y il | kb (gt gl 2Bl 5 g U5 i gl
3 pis gt plind

ddat 38d 3o Jali Sloo!

a7 5a) e iho  (hash EL; |:l|-'1i._|u.i,!|..7'} nals J.lllj,l-'l-u-r—iiu:1jJ-:i;;.iuﬁﬁrﬂﬂjﬂ:&ﬁﬁjbiﬁ;:ﬂ:}qtjuu' R P
,-.,,,s“Ju,:_Ja..;.a.t{ﬁ.gJJ;TM_L,.J.-.?;.._L;;Mw.-.T;;TJa.1,;“.;.‘,',5’“,5;._1uiauuuﬁh;ja;.ﬁFam;rt,ﬁ:z

ol L3 g ma o Natrual Address)

DUl & g3 ST 355 ) & gyt
I:-'L{ul ‘_;.}IJ‘H-' Shan {hd&rh EU} Lkl'é'?':‘":“jbl*:'d*n:” ﬂlﬂhh I:::li.'r'}' Ja'_lnil:..':.n.:wd._l-:‘;lg}h .'ﬁ_;_,.s"_J-.k:l.sli.n-Lt- ﬁ_‘,.:.ﬂ'-:'- JJ_,S‘_} i_,,:j'u'_,;

.-Lliufuir.:zla-lu;:;lﬁwltiﬂll::ﬂﬁﬁ}ﬁfwl #Iiﬂ-:.ﬂu,ﬁﬁlljh:;}‘rjﬁui EWRY .:-J‘,S"J-.;.._.:.iu.ﬂ.ﬁ_,ua!:.fl:_-.ﬂh £ et pus 2

fui'v‘.-n"ja"ﬁhf;:-_fﬁw

PR PR RV PV RGOy [y LGN SR ] G0 PLmUT 3 et m L i LSS st gl
el 33 8 5y 5 Sl 3

Lal elad S G 4 ks man .aih.,q:.:}lj.:;d,..':E,,;gjlale:;JﬁjnJ,Lglﬁa;.,.,_}iuqbﬁfud_,:TunjL.aa;.ﬁlﬂ
NURPLIUP YRR Y B

[ i ; T - = I " . - n = " an
.J_r_i.n"“.ﬁﬂ_.r.l.-l.:.ljl._‘a_’,_lij.ﬁJ‘SFI.:.....HI-;hl.j}luJLIth;!rMJJJJ_J#UJ!JP,\.,-—A?r'tf.;l J.’Ifﬁﬂ-’l.:ﬂlﬂl}];ﬁhﬁ l._.q,:,u.-.la'l-l.ﬂ



i i O e "y
e aleitbl 030 § a)iad

15 e o

S urn 35 gl Jiokd Ut o g2 5T s g o o) pepaT 4 ST s S0 Gl g e s 5 (e 3 81 e i)
o plowl Ly Olea B3, 00 3,555 g 8L st a3 Sl 1S om0 o3 5 0T yaa gty ) ol (e o] 45 a5
3 o rhﬁ!rﬁ#;;ﬁq:;ﬁ; OV ar g s poaggl sk |y e Olet ojlgs g
giasTm sliad 30 3388 50 a8 513 DYl Slowd
;,:.i;}_;l_.,i Gl bzt m 3,48 50 ,I-LLS" Aol el M m” wsTm chadb 250 13 3,58 50 Ols gl Yl alaw
e i gla

Mxmx..xm=m"

L
L}

18 pla= T 33 3345 31 aata gl E el oSy w oS DYl sldad a3 ala ;15*:;;J-L§1JI_,IL,.-M§=J&:-_¢JJL1I

Ja :_;.5:";. et LR

ﬁfr{m—‘t}x._.xm—[n—l]m[%

REE ——— (M —n

- +

P a8 1wl pha e ) el
,_;'-_F,.!-.L..ll.'-[]'l—{ll—ﬂn,lt'ﬂ.‘u_;_;_g..._gn."..».":-l'ﬂ—l p33 JJ;J 23 b il (gl by o e ol JJ;J&:;L}JJ;JUAN{J

35955 33 8 p o8 ot Ul Csd ool Doy g s 83 48y Tls (o Lol B 0 i 0 ey i 0,057 e gl B syl ]
ayla 3 ey -Jl.iln-:?'-_--hh-*l'j;-l‘.-.-i.;l__ 3] 2 phita
}J‘,sdjﬁjnﬁﬂjldlj-‘ij‘lﬂu}ﬁ-‘l-L.s-d‘1—!'-.-:l.Lri'!-‘iTmL_ELH;JL}JHJJ:T&_J;;J&&JLHJJ?"::LT"S;LJHTJ'I-:W‘EE
A ke w ot sl st {collision) salual sy f...J_,fJ» Sl el 53 Ll Sy ._-;L-'i' aal s gliza
k, #k, 5 A=A, = cﬂllisiun'u_r:L.a.:

Cogldte 35555 LIS 4 gl SaSy paT

gt Lle Say dalal J;-.S'.L‘.‘S';_,:p‘qi Lle g3 (g emd 45 aalbl Glas] I:-:.L.g_: ol L_g!-_ﬂa.S'Lg_aJ_,S'J ls ..,I“hl"""""l:“:'l"""' S0 p Ceamad g 43
Al g g
(v} Cpaiinn JUlu Sl 5" 713

OO [Py BV I R P WA P, U [ RS I DT RS R

1k 3 e g JL-H,...» b ils g Hl5 ,I-.ll.»u.- st gy am 7 LY

(3,5 slomst i oitte Usho by galns )57 O3 o) 00 oo 485 i 53l Usbe by bas 58T, Y

ol ._.'IJE ,Ii--Ju:- ,;_gF_Jb‘,_HLi r.-'n.:‘[u&n.:.p.-.u-l.:;l_r-_;JT ﬂJ.'IHL;JJﬁ}aMﬂJfJEJJ .L;]S'I...ﬁl.:-nl.i..:luﬁ HL-I_J,.: LI\__-:-;—-'F

T e



YT A aan )y ST e higel  tuuge 1 /i
Oilellbl 030 g 8)3bd e — G

>

3ms B3 i gt aed O8G0l A g5 3T 0T el p 8 A8 gliolst S o w1 gl Cdn gt il B0
PR LR O | et JadE g el L;.EI_':II-‘.#_J.:IT dals Jode H_‘i:.l e o I 11 I P VRN T P PV L I e P U1 CRP AN
Al 5 ey 'i.a.u_,f'; i f"“':"' g™ e il

._‘_.;-'-Ijﬁ:i..;_w..'....:,_-_,:'.ﬁhﬁ:_;l:. 3 gy Wlable ol ._-;l:rﬁ._}‘.,.a *E'i"j"jjﬁ oSl L.a.*a“S"_;-..:.._.‘_‘-,I-'liu palal 3y ;}ki.ﬁ'll;.-l.f-d-.‘l.-P
el 3y Py Coenl s 8

3 g o plomil o g n3 ) 05 (A5 ARl RS oLl s 58 5wy p LY

D Mgl g0 (o5t gliws b ‘j-' Jilam b polal glany S, Ll aph o A5y gilis S L okl b gl 5T, A

-;H.._r-'-‘" Jilj S bowe 3 gmiaee b g g LB bl e o ol L',S'...-

W LACLS T
glaages BB Oa S ad gy By oaa el o

it 3 4 (1

i 3 (Y
3T Sl gk g st 3555 ol ST e (gg) s bl 3l sl (9355 Bl S 518058 8 et 30 By 0
0T w ol 3 3la Jj ol o8 K Jlb Sy 533,085 0y pe ol b 93 2 pdigr 00 00T 0T 523,055 L2l Ml 5,87 ac
13 g g 1535085 Lk Al e 3 3 0d n gl G305 BB 51,5, pled ol il gl a g e sttt S e (G e

|:I'| L}S:.L}.l;}:-u.- E_;.'& I-..:.E:..-.—.A J-lll.'i a2 f.jlhﬁ_ﬂ_};—d} “jl:l-ll-.-ﬂ'-'l- Lgln.:J_:.S'J IEJJ L;Lmi’i_.‘..S:J _:l|'- .__5§;', 1.l_._1.|-|l|--.-|--|_.-|.: Ij_.-l'l..-'_.l'" 'JJFIII'

3.6

['.:.:.u.ul

n h""-—-"""
$2a08 hlé 39 daly e
e Ry

Jolé
WS _p
e T

i g 11 L0

el Sanw ool g o Jleel OT (Lot LIS (5 Jn i ald ity 53055 hilS slan 5875 1Sy a0 By 5o
e e BB ol slan 0 plad e 2t o i Gl ond 7 B IS 50 885 g el sty 0,8 5l s b 33,8,
5,55 (it W) Aipd on 29 B |8 0K 13 il i pn a2y 5T 0t 5 Mg e WOT gl i e (53 pne0
T e g3 it o3l 8 e Ja S 5 Gy 515055 g Mo s Bl ol 53 3 e T Dles g3 gy e b

'H .L}g"“:l‘J'JJ“F"JGJJ]FEE;“JJ;IJJ:L';,EJ,P”L;L‘MJE‘_;:,'.JL*“!';J‘HJ}“‘LEIM‘JJ_}E-JJI



et ol S N,
4{'}? — Oilelol 430) § djasd wE
‘ e S b e L

1 iMlT-'l'_pJgu

e L e

Tgs 5

NULL & ! 5o &5 ca € ki s 2o b Wl 35555 e gl el S e SIS gl Sl eslizd (gt S
EPS NPT PN LENER
e jlats ladld i b A2l guigha i oS s Al s e s S

Fipigl Jbtd e is (State Code) 2o 45 (g sl s ()

Fo "D i Mad e U Jlai} o i }:.:J_,S'“_:.c,.-;-_, Sl Al (Y

Fy il o ) 25455 gy o6 B g ai b (ol g5 s e aT 530 ol 0,05 3,8, o o]l gl AL (Y

—e—

b ylo-

Juse @lad
‘J';J':"s,_s*‘ju:““'lMJJT“{'L:E'L,LIHFL';L%?;L“J{u:l‘?'illrﬁu%J"’.?“.”‘U"d'-"f;._'r'“.'1_;‘!":
WJuee ailed £lait

andzd gl 5la pl

Lf-.:lll-i:.'l-l S‘I}.T_T
Gl (51510 ted

.,}'n....i:' ,_.;.b._.lE-' Eﬁ L_,J-JJT |.._| & -.-U.'.S."_,r- -L:.I»_Q.T ,;__EJ__,.! R '_‘w_jJT L.‘I_‘l;_j J-.:.LS.._Jle.d e S s '-;ld".’fd"tl_l“'. h_,.:|
LA ke 40 g dal e

Coglize gladlt il w K, 2k, — g, =, .l sy Zogline sl



/,-"" """’"---a-....______'u'm A ,ﬂ/i
il 30l g myuhd _ e JE-

AEA) -

| |
q:f "
=

- oan ' a bk 1 m
;..-_I j.- B i’ re L'- g

2ty e () DR e n Sy 2N 2l 53 Qe iyl g

'J‘l_uq-.?:ﬁ-{kl g

iag ._'_,ﬁ,,l.llf_'f:_,:-‘-'l.f 34k 2L AT 3! sk
a, = ﬂ!} .;‘:i-a‘h'.

ui‘:'fl.n.‘:-‘ oale =1

._",,ﬂ . FLAAL] SN ) riiu.ﬂ: J LI 11}"-5:-" '-.-_-:-'-ﬂ-;.l' .__;I_.;'.b t!.l“".: L."'ip_-"-' ﬁl'_n.l ':_III" i

kSl i B 3 E'*_f.?

P '_'E.T‘SE"L.:J-J = o {
by oy l S IlaT s

N |
il | lﬂ-ll b

(Hashing -- Randomize — Scramoling) jloes ;2 s I

wl & S8 ailed oY

T . o - - H C .-'1 I'T-\, ¥ ll..-.-n.-"uI.“-lllr"h-I
a2 ﬂl-{lrll..:-.l t-lu:l]"_‘ ,-ﬁ-_'.?slj 'L:l.“! .||-1--‘|-Fl gl ']'.“.'lij-' Ji!'l"i"':' Kok ..-fl L =] '-—"JEI & ‘-»..!'l:hI '

a,<a; waaleai Jy e .;_--h'- - )
o L s LI k! b : T l - -\..: - . T |.,_|..ﬂ-_pl-}
:_:.:-il"_ l-.-"_:llln-_:-F""'-: 'tl-.l,ﬁl_.ﬁ" ':.yh d-.: L:L'L. E':J.- -|..-|.-"-l1€ {_--I-\-u“-t _.I"‘S:'-_ _?5._! LFI.-I_I_].‘.'II _;..-LILI- A ]'L....r‘-.-rJ 3

- EL B T i | 1, |: -
a,<n, —F il ol a JB eoa] gl S ok

: < S PR IR gAY, IR PRI PR L
3Jﬁ_u;_ﬂj1$_.3|.leng.HJ}5’_3J|-'m ‘_-_';I-J._..j.'lya.;jpﬁ.'lj_jll-r 4-:{{.-'5'._31.&1‘,;_‘;: . o) AT e Ho il

iUashing) jlop s qufad T
— 1 3 - £ = 1 7 I A
Sy g3 (gl 3 obat NS Dy 4 Sy S 4 by ]l

! § g i e et c2) b od g b J al o mul L | A _.:'-"_I'r L,El-ﬁ-&j ht arall
Rl 4 s sl et aabited o iae bt tlmod (g8 n 2 gm g (Bihpmene 03 1LE 02 W r,fu* BLEST o e
.-:I_g.-:;ljﬁ ﬂ."-if j._-..! rﬁ_;:l ‘_‘HII.'!I I'.Ilq-.:jib-u-l

;.Ujﬁighr".us',ri::-:‘ﬁ;-" 3 sl

SHolal Saal Algn wlgd g jlupd 3wl

1J5:.7 kil Al L 2 C_'..‘. S gl b Lol \_,g._.:r_,.- bl dalas FUNTS QL ﬂ'_'il': R L e l'!..E'L";'-'" 43 [:LT Sl Al in
) AL : : Loty

WSy b ol el 25y 355 3 g il o d §h o Jal Sl Sl 55 ﬁ'-: 55y g 33 el rﬂ-ﬂ-ﬂ OV w ol bl il | g
Sl o P JJ;TJM%QHJQJEJJEJJFJJJIJE Shm Sl o kS aslia 348

.-,.'._.“L'n-.-.! .;_,_.Fa_l.l:.-.u.'i Db 4n ,'.'-J__qsﬁ_J ]
o mdl
"'.'J""" f_*
1 5 ) : 7| dalual Atnt 7l 33 W LR YL«
S o g3 gk Sar a8 edTh B pan & 3yl o o g gBoa 3] er olgids 2505, LIS 2 T
o
o 3 ey C33lal sk b B DL opline 1S g e S

jhﬁh;é ﬁ!j} E‘j-"'l

0T gl St gs L H| i MEE | 1
fji.L'JJL:.ECﬂjI;ﬁLLM?Ja:MEJrfLIﬂQlﬂ.q-.ﬁ-_jlf.l_!l}'uﬂ-l__:.jj".S'J-_;'IJJ_,!-JF._.E__IL‘!{&J@ jf\#:l_m't_y
{Mld Squﬂ'ﬁﬂ J.‘-.EIJ & I_F'LJ"' ,:l-‘l.i_;'l ;_.rJ'I.ﬂl-n.‘.]'I ol
{Drivision} ':”;rr*;’::.‘-:'

(Shifting) Jals Land i



G e,

(Folding) O3l 2a

{Digit analysis) rISJ! ko

{Radix Conversion} L jag 1y

tPelyacmial division) glabes 1 el 3}

:-n'..l...-..a:- j' ..__E.L'::-..i ,;_-;iuhl.i__qf g -'.-.J.EEE'. r'li:_‘}l u:Jli:-.:Jl ‘_‘.'u'g‘J b
LIS ey Ol ! i) Qf’

: : -

A b pl ]l l‘!:'.la
(Chopping and adding) 02§ ) a8 s e
S 5wl sl gl g
A e i s LE T PP IR P A P el et sl
..'-__,5' L_J'!.-i.-l-'-'-l |:-.5'._J.E- r!LiJIr .:I-Lu::] -L:l-" n-|,.:|‘-'| FH e 8 E_.;. |',|| ;‘.l__q.'..l -fiflr. J.."nl*.&l |._,."|-.:_|- J.:L:- ':-_'IH“'!’
Wiy SIS m Y

-#b:l-'l-l'-'" -'l_usﬂ_,nii;l_f'«fllj sl p r_,:‘f! e L s lles sl Lx}‘uli_i:fdﬂi.:{-_;i_;.hj;hdé:hﬁ Bikal 33 TS W

i bl | 50
Holad evgoy 38y Tl ol
Woaal 03,87 5y p B3lad g gl WS a2 sy i bt b 5
(A2l olSl a g, a5 Wl gla ot ok, Ky gl 08 sacliiwd a; =2, k, #k, 2
Sl abib o o SULG i) A3l Sk 53505 8 (3T aeme Y
& gl 21, (Collision handling routine) Csalel sdwass Jlajy b o 3abal s dy T g L P
S Tb
Ll g 23 53T e aalhind LS T Sl e 0887 (gt 5L Sl anlizal b i paT gl @ acis L 53 a5 0
AL o SLM gl M- T 10 3 an s gl

..'IJ.-.-"'J l,j‘:-"l"": -;‘5.-_.!_.'! g4 LfﬂfJJ}TQ.J{LEJIehHJJTJLLuILWHJ



VY Al ST e bigal  uuwge
Silelbl (203G o o)ads I i

{Bucketing factor) { g5 b ;9578 Bk W

HJEFJLJLJJ{EE F.“{r |€1J“;5i1fJJJJ{'J“L5L"'“JL"}!'LG

Lbo pioe 5\l
T
m
Bky = —
t h{
+
la =S L aliar
2g) jarlim
Al Gl ) Sise w01y e Bky -s.!d.;:.-#.:l.:ljl-.:.e_;_ha-._u::]_;‘,ﬁ"é
Im
AR
m |ka~xM

S Il gl e
Chalal fSta dm 3 Bt ST g Joged ()
NPRTI R NTREN R
e J oy glao, S5 diten L Slonsl SIS (Y
(raoladilad o Jor oo Glul 3 fuged (8
4§k Sy el 3 et (5l SSLOT 3 Ol F o 15 S OT dolas ghas) 875 el ot 1 o i (gl 08T S0 Sl b
e i Caobal St e claly ) ) entinad

. : n :
JJ-.T-U'}:ILQJHJL:LES:{JJPP [I_EJH]{I ighufk:jhi}ﬁ.l;-udldlél:'&h[]_%} "".""::-:.-"-"'“-;“"!_,d.;_,g-.‘l‘-é'i‘:l adghagd s

S o Vg A Ll ) e b3 s 53 s 55 L glae jie sl 3L 2L BR e a8 amti o

J.L‘n'_,i.s-th_!..i."ul..:ﬁ_.gJﬁdﬂjliﬂr:iLabhuuﬁhﬁiqﬁiJJ}nﬂijj Ekr LMMJ:&Fﬁhjjﬁjujlﬁﬁla—ﬁ:ﬁnm

(rva0) 1 _B5Le5 Gbls” Gl g, W
(hash} jleqa ;2 pE At
Bk b Y

{Linear Growth) .37  cl.ai Y g I

(oadT oisla 813 £3Y Gl 31ad) 3T Jobs ool aaler (T

wl jh o logy M @ Jilae a0 TM cpstle gy ooy Tog; m 4 Jilas wpaTm ol gt

log, M =log, =logs m - logs Bky

f

bl 50 | et e Dl 5 LS e Ty AN e Ty d S0 3 ey ST ML U S sstinal b YL delees s

!
":-rw-i.f.



o gl alT ik UL":’;V _-""'-\\‘-
Mi e Sieilbl (101G 9 a)ad L

Solad Jhe (sla ol s

by ey Lﬁ._';ji_}_;--ﬂ Bak aalal Lt|5:.3.¢ T r.J:-a-'-_;. P

6 ot o la alual 25 Wl ol &S st
aeb ol o e gslal )3 g oy s il glisl 45, $ L oY
ol S5l ndal ya ol za3 s{Linear probing) e 5, ¢
(i jluns 53 L) (Rerandomizing (Rehashing)) s 3 8 o Yz | ¥
{ Replacement) J.l_‘,i]_w- Dk v gl ) aleall B
el Lo ol F
LMo b =G Sl fol o ol
iyl on 3503 T 4 aleas gbas ;85 53 g or b F ai g0 6 | bl Ll e oy Fesbn o4 fon ol o 50

tned Lt

WS Sy Ll s o 3 s L L o la Bolaad il 5 sl Ll 01

Sl LG sl @ (oslinal) § o slae i ol (2L o5 Lot b6 S1asy wiiT o iy o gloa i Lot L o (¥

Wb E el g

.:J..,'.:#_.._. 8kt as 53 Ol el el e
BB g5 o0 Al (STl 8 7 B g ipga o ol
ati it 58 8l L g s alas a8 et o 8 L e e daluas R TA T LI o E LN E P e P PR I
ol b -.-.:.ilf g il el A glgsl sl wl5 | e a0l g g o gk o Sl 'iul-ru_JJT e l_-;itl_;iJL.a_T 0 iy '”‘;fa_;' P
il ST g liS

s b

sl hae i (51503 ¢ ol ol | gLz S a8 S 1o pd il Aol 5 b STL Sl S g oo

2 3 4 M

HEDICDEEEEEEER

1
L el 1

bt ol ML T daoeli
Mol w5 gy

WS e WA Al g2 L A3la] a3



1S b ply 3T e higaT  dunw
T T S g &”;Mi

e
..5.-.."'-#1_5»{3_,..:5 hJ:LﬁﬁljﬁHle -’.i:.lJLiT.-'l LthJj!lu!d.:lnfl.b-d,:a—LdudL.ﬂ n.._r-l..' jl I-j_llll.ﬂﬂ_r:?ni_; LJJ-ﬂ_J uJ_lJ.b

Aol 56 el 30 rada et el e [ ol
53 holh lgl o b Cnalaar alaiijl g b Lol ZSTU il o ol 355 b apd e plmil (s AL Gl o R oal o
S Y A P e 3okl il sl ¢§:_:_~.;,i Py JS‘.‘.- shotem ST 3 o T2 aolal ddeid b ylals JL- :_'.rl_;ﬁi"'_.s 33 Eﬂ_g
E__L...."- ol gt G ek ke 4 il e lale w5l N TR RSt RN RE R I et | PRy LT Y P 2k w gl et

[}

..'!_,..-l

T bt
Ty S e Gt 5 b e 0 A e IS )l e B gl e 0005 05 a5 S a8 gyt w )
kbl g 13150 4 (USL batas o5} I 5 90 3,45
I Oy RS SN PRI o5 eV S K S W VT R S PR TS S SR I FUPER- SPRUAR T S VRN -V
98 e 13 g e 0Ll I @i 080 0y 5 4 e i 3 g0 38T 5 8l gl e BT U g ape i
2y hal i sy pe 008 o8l a
50T ey S e sadt D SO Jas by adipd Oadoe 5085 il b e undy St 3l ] sl S
M!_,:'-.i;......f_,h-.-: 35 s w8 e o gl 50 00k g5 s Cal s e GasS a8 Gl U cdlad pel SfT
S 208 21y iy 3ys8 e SV G a0t e bl plo of Sl ol Sus o aly 25 sl (25T )55 a5 o2
g g (6 Sl e SIS
e et kS o onidial S8 o 2S00 J slaeie ledd  oSTL e & 20T b gl T A ol
«Zsl p o yo (Bad neighborhood) o S lase
pepd 3 Wl B pa e erat 513 tead Ly hash b a5 sl eaT Llas, S5 A a3

Ry Ry Ry Ry Rs Rz Rg Ry
hash : 3 4 ¥) 4 7 7 8 4

S Jor ) e 4 Ry Glaog ) o o J a il o o o iy a2

SRR

_ Sadma 0 f | Wk ipalge | Lo- of
‘_'_..;);'E-‘-:‘-.'I’; mlJ -J.-.i-:u |‘!'|-= [,-.L_-l-: JlJ.;.-l':I m';]";.'l !Tll L."_J__;._,.-# 4 EII.'I- g,'.J'.?!JIi_SFI ..:_._uhuun axta ‘,§._|.2- ui.‘IL:iJLj'lJII-.d:I' _:_JJSJ_J_.'.:J_'S’L;;JJ I..-.."ll-:""

S ake gy D= 08 Gl mod Mmoo+ S e T ulta ELI fimed il Lol 5l abolm 3T A 3 m 4 Jal 5de
- : : R L ! 'w



M gl 83T e u.'l;.j-_g..nT V _-h-""\,_ V.
TE — Sleili £l g eyd

a4 A ool gl (Displacement) glavte e 0D jidks o My 51 S 8 shistiDy Sl (5 505 Uyl 348 M 355 0 Jlocl

Akl A+ DL l_,,..J::TJr.::”JJISH

-A2a g po {OIpen addressing) ju oas Jli 4 [ poer .3 Sle oy g

S5l D9 0 o) Sloml inhy o o1

:,_j._-::'-.:__,.,,.':,-‘glhb;.p‘_;

i age Yl dabal 3,58 i Ol b (RIS S B ke 20T L gl e P ) 33
s 3300 3355 5 3 a8 ) ol o eb B Ll I Canlias i3 ae 35,8, 4 oS AL T B PR TP T Y. o
N A T R T U Y-S ppn TS SRy S P - FEPPUSE PR PERPCISINTS P PR e

shaa, 85 s F il ey el g ased aad ..f"!..'b..,_s"—.'}f:'.l'? gt 0 e j abaal Ayae s b gleay 8 gl 3 olzad gl
ilag by e gnT gla dabad i) el IS ¢ ol 550875 0SS 3l 3 o gl e pard 0T A8y gaT S o sl
cal e ol ghaltus 3 gm w3 ud o a2ls (gl IS ja Baliad 3,08, a8 ol o gl o B heto b glea s €, Gl ok g st
ol sl g g Ay 8 S 2 88 aduda {pad i y) pae has b OIS |y balar a5, Zo o ils g3t
3 gliin gla gl (g i€ Usbeal (glan ) o575 3500 DGl ¢ 80l (ot o i byl By o omtlad g S w alal 5,8,

g R G LA IP I JE RN VLI PR ARy P TR PRI WP S M 4
{Coalesce)

" aed bt

bl il by Bl e b 03 5008 5 Vb e i gl 020500 Vi 20 5 08T 4 i 4 B 3 e e 9N S
Wl e Al .._'.t.i.-_,f:_-__;.m Silhes 53 hB 1 2 Ty 05 sl

208U 0o 3045 ) 00 BT bl sy 0 il oS 3k e DL L3 35087 UG L ol gt (g ol e A
Al ad g NS S NULL b Lt 53 g co g 908 dhd glila Lasy o8, pled & 3 pb am gl LU sl 53 3 e NULL

EPY T VIR P UL gEW UL S I L SN S DV I IR TR 5 ok s pae sl iy Sl ke e ) ol S
il 5853 i g Dl 57 (S ) 0 g ol Tonlize Lo g 600 b bt b gl e 3 545 e 5 3 0 s L
Ailiad Sy ol el 40000 3 g2 g (gl

e 3 4 o (6357, e BB i e 345 ¢ G i 3,585 48 LS e G By ] sasl Sl § psn S
apts dal e kil 2l :_;',S"ﬁ,lt'n.:,r_g el e a8 l_,;.u__pJquJ.t.ll;aﬁq-éjjlna_};_}di_dl{jhja

fref Jesfrire] Jre].
25 26 27 28 249 30 31 32 33

-5




VEA duw il -:"IJTUI-‘:(J"J}-"‘T okl ot
olell () § 8yas e G Y

$3sh g0 25327 gm i e sl g Rg b asbal Sl a AL 26 OT 00T 5055 250 dali Ry doder 35875 4507 00 45

Lzt RE 'i.!d._";R-l-,l Jy_.u_,,.:l_!lTUn:..Jau_,.u-._J_ﬂ- LJ_,.-L.!'I.qq.:’E? -...I"-*:'TI'-’RH el }_;JSJ_}JE‘:'-JI:- :ijdLﬂRT 4.;["‘-.2 il
Riz adeb Ry jlodte oot o s gobal o oo SN s 0l 457 233 23031 gy 6k U 0 005l 5o il 5 yan 87

Lo i 3 8L
ﬁ //’\

Rafraf o R frifrsfrofre] |
25 26 a 28 29 30 31

32 33
Pl Lo sl l ipll | o ol

_._'__..'--Ib;_n;_l:.l-}..'-'-.'l ._.!-J.-I-U';.a.ﬁ;.'ﬂ-ﬂ;ﬂ-'.:_.'l Lal Liﬁdijljwur}hjrfdmhrﬁJJﬁﬁféaww db}ﬁgﬁjlﬁqﬁuﬂ .._..'."..‘U

o0 b Ly e Ol s Sk by pogde gy pal el ok e Rl b L ol 20 1SS sl 85 6l
e 3,057 703 e o el Gl oy Bap b 0T (el gl Sl oty B SIS S8 Byl gl 0 A o el S
o o g3 Agcham 3555 5 g 3k or S o pde G JGUS 2 03 3505 5w by pn e i g0 3 g e 2,58 AL U3 OT ksl dnlia
ayl3 g LFE—_’J‘JN_IEJHI}' uLn:_;_,S';E_,:- MJ: CEIR L:EI":jlfo 1l _-._p-d-....iﬁ

Al

Sy oSy bk o Al -'._':J:f,-__slq- (A omds ayaT 53} St o by wo i g3 3,45 388 ) Jlazst a8 2l el el ce e
A 53,555 et e 0 i 8 LS e gle o i s ol

R s Lo 32555 28y csba ol plai 15 S i Sy e iy 1 sdey ol gt e
a8y u g2yt or 5o e s Ul e b ot e (6,503 0 n s 6 e el 31 0 ety eagla o e aduia

Al e Rl a0 055 8K g pmi Ul

(e Jrofrefrif fref
25 26 27 28 29 30 31

32 33
(gl 240 58 Ll

=

-p-:{;_:;‘“_Ju'l'll—:'Td','RE _.5.1_,._:},;‘_5.-[._;#2?_;1 RE L;_:JL&T-LLFJHJJJCJJ-Lﬁ'}uLulzﬁ‘:uJJTH H]r de'lil:—__,.:_g.."l

R frofrf Jwe
25 26 29 30 31 22

27 28



o My alyT oile &JFIV
/‘{’i e —— et il ‘-‘i:;'i;\ L8]

-

n@ﬁniﬁl._,:l_‘ll-ﬂjzﬁlh:is' HT‘ kjiJLﬂ:J_J_?S.JL*_S:.lFL.-#_ﬁ R'|.':|- ‘_,_‘_I.;.:,Jﬂﬂ-fi:ﬁﬂ_ﬂl.-?.::sﬂa_].'l !-_.52? J_Jﬂ‘i.lgf{u ,;.Ti-t_'.‘;:-u_:_‘fl.,_]l.-l—

Bd s S e M Ry dide gl w R 50p2 0 s o ol 3R 3 e 31 0y, S S st ol w Ry Ll

“J'.‘-T-..s""" 3 gy s

g regrofmfr [ r JeTw T
25 26 27 28 29 30 3l £ 33

:_}!»UJJLTEF:-E.T.HAJ:;I&JJ aaboar h’s:.:..a“!l.ﬁph-j'm&;hpt};A:.._:JETJQ|AJ::-¢5HFJJJ¢J}E&JJ 43 _;.!-_,]n-_-._‘j_‘,..,p b bt
jl._u‘._‘_‘_nJuJL:..}LgLn'___,.Z:JE

i s A

JJ.-:_-..-J:.JS"_{:*B'L*:,.:_T

2 Rl gk o i § 2l | S

R o sl B

ﬁlﬂfu‘i)i&'j'ﬁ}al?ﬂlnéjjﬁﬂfi"ﬁlq‘r

2l maltin L _glra
cd] s s Las, o8, Lo F QA SRSl 5 bl e gl sl e il 5y 00
L pde Y
35575 b 05 Sl s gdoes ¥
waalas sk L

--‘_..Il'J:'-"_H'J1-"“-"J,§-¢JIJI-,',J-"..r:.i-r-",r:l:-"li"""-"."-_'-1:.:'5'_!'-:-'-'-"1-_,:r';'-"l';:.f-'-’-"-,'-‘JJSJJLFJL:J{H;_EHQ{HﬁJJ'LJFH-E

L odlit 510
S 5l Sl aa g5 5 8L s, 00 tan 08 Gt cathind 3 L 7 A Ceale T s g glede

ksl il P Q@Lﬁtf@j;iﬁqmlj

2308 3 & 3hadf daugan
I.._l_J_!:TLFJ--..:.-..u."i J.:_I‘IJR_L,..-.:...uu_"A'S d.._....-l_'ll-,.-rL-.LE'.! u"'q,.u‘.si_,.ﬂ_a dﬁj'{p—ﬁl-_l;_:"

B st :[m +of{aV P)

I —+ 5
B = V +F
i ':H ﬂ




VY fan gy 3T e o )geT dunpa /Vi
aletlio) 30330 § djaAd )&

T'F ﬂ_;,r._jﬁ'rﬂ
JQ1#JJJT¢$JJ£JL~&T:IJ;JC_T‘JH:%'*SF;ﬂlJi;L:_JJJIfuiJLﬂ:ﬁJJPJJJS'JJE.-JLQ:J-l;hl']i.!.:I_Jl.J‘-ﬁ;u«:CJh}';El

. L AL 5,,5'-(3
Y bdes

Al wt Fo ifa . -
{,;.,t.*u,_,-uLm Cp Lot Ol aS) e u.i'.l_gﬁh._]h.ﬁ“:'l
Wl 0l s hal a8 STL Ol (X
.JLEL;!J:-;,-L,.U*H{'I'

._':_,S._I__q-L.q-l_;'iJ-'L.d.;;_;LEJ_J"{JJJUEJTJ.:_L:}LuliJL;ﬂSJJ;;L.LiL:JJL:J}JJ;JJfL-{.F

!
i
!

Tp=Cp+s+r+by -1-1‘[;-{5-|—I+b,,]

Sl J""Lﬂ; *-FL‘-"‘JJ-{J s 3395 4 cFal gty .;-j*fl' el s 2l g al e a8

Ty S 2355 5 2Lk
.iﬂéJFﬁhﬂTL}ﬂthJJﬁjéﬁ-h{uﬁwu ._g’lj._-ndﬁ:uL_..T_r.lE:a‘g..L.ul HJJ$u!£jiJJ|# ot e Ll g Gy 3395 3

:Ir.:_l:.ll."l Ii--.-l.ll!-j.:'lj_:.'l_q;.uq- J.:"Lt.:_'l_,.'.ll-'d;ls"fl

Ty 2oz
il iz 0 70 Dildas
Jubor ild Jlasl (3
-
) o] s 4 hnja T a8 L Dl g (Y
o 3oy D 530 2SN g3 2y 2 0 (7

..-.;EJ;Luh;}leusL_l_,..L.ﬂnﬁbgT,u_yuHl:,;;;}EJa;E!ﬁ}f1(F

|:T-1 EK]{E 4+ I btt}*E*j*TRW}

Sk o ST 4 S DT Sl s adiph sl il o hobeal 3505, Gl ghle 53 S Sl gladS slaw Ky 0T 2 o8

iy ot OS5 5T 7 e Sl Doy g g eh IS il 8T Sl s i Dolabs ol KTy 50 sbal
Ty Eilpe |los
:r__i.ld,l_.'E;.;a._)r;.‘:l;Juj.;,;J.:J.H,.afgj,s“ﬂ.'.ls-EL;.IL-_ﬂlJbﬁjaﬁfrm@ﬁaijﬂuf@-.JI::.:L.u;ﬁlﬁ
2385 1y ()
gl amd alaml g il 3 SN
3585 ) i (7

TU = .llF 4 TR“.

HIp R



aan ly ST e uhijm‘/t//_\ -
- CHellal 3030 § ajadld

:J;ﬂu-ﬁji'#ﬁjJﬁJLLﬂga-liJ?M_’-Jﬁﬂjj%hﬂﬁjﬁ-bﬁuhJ.ilfﬁﬂm;é“_ﬂ A 35 :_”5'_,-4#5')?'.

Y AR Ll S

[Ty = Tr + Taw = T|

Ty b ples Ouifgs

ool gon u-.JJ'i_F'- J.;'u Lk'ﬂhghﬂ’ﬂ-.ru Ciu_;.hi.‘l}.:: n--J..”J:-'- -.-'l.l'i.u 4.5";*#1;',.1 bl Shls gl Lﬁlﬂ'*_}il’ '_|_-|

Ty =(m+ {:-'}%
s : R .-.-l' WR[ 3
_]_‘:!{ﬂ ={n+o ]—FF*—J L g

I_F'.j_jj ﬂr Jrala I.;...!-LI'-J l._"_.!_.:._’.-.ﬂ u,l.-"-'.l_f-';:‘ e L.‘.l-'j..;'._sﬂ a-.':-].&.'...u1 Liulj.‘lln-ﬂ: E_J.'I I.';l_,.l" LgiJrﬂq;'.f'.u:.d.:;-Ujqu;uﬂ Cﬂlﬁu‘é_’j_:ﬂ'_jlq-;dl _,:I'"

.JJL-..L;

Ty Shome ghuile sl
dom 3l A le dolial e i b opagd g 5 dilfl.l:g- FIEAE J.fi Al ddms s dils jla w w5l ;,.I-_jh"-T ,i..'u.. shem| i T L
28 3doa gnulilejlu b 1y B3 S Y,
Y Slles
Bl e il g (3

(g o b syly Bun g Oadee glas, 850 Jad ghan) 5575 U JiB 038 3] (¥

T:.r =Tx + Ti_d:uad {ﬂ:ﬂ

PSS S

JLEragY PPTEIRTIw TR S RVESY. STIFRLERY (R I l:;dﬂ;ljlsﬂiﬂ}ﬂﬂij}h?:j_.l o sl tpites N R U
| :-;..h'l.'al.,,:.t'l_,;‘-u.'.:_;_,..d,;,f

Trew(n)=nT

i 3555 6 b ) Sy By 05 gt 0 e BT Bl ot ety Sod U slas 5 Sl

e 133 35 b 2T 5 8, T 8 8 M 3 0 or e i T g d 0 elS g B st S T GaDT ol e

Bl 5o Ll ol 87 albe o 0l o0 gos 33l priites o3 3] glab trpa] Oady slaag,S s by edd E e LB

'*UP:"LF'EJJ;!':H-JAEJJ@;;'}Jjlli,_lgir..."'l""'tﬂ"l_jé"il"‘d:EEJJ;JWJJ;PJL;A“;““:;]}?J’#M%JH

i P oa !
bt 5yl Dla;

Tioad = Cnypy T Toon + 'l';,{mi.

B e |

LI g Chde dadliaa JJLS’EJL;LH_:.'J.&'-LAMJ



LED Ay ST ote byl Gucer
v MR L B /

it 3L L o Lo

Lﬁ&_;___nf_;;,_!l‘,lﬂl |.'_:.'b_5-: '.;..;-u t:.-ij_jub-ﬂg
.L;hwlhhﬁugfﬂfuuih-ﬂliﬁl-uh;'m_w Mju:g;ﬁipnﬁf

RIS .1



by 33T e &JM T
/'(I? Fomgs Sieint (gl 9 obs e

B oA 2
it dplas Iy ads 03 5 Oede E__I:#H}IEJ;%J.J 3yl s b e ole sl Olg s B ooy 2 "
S 4 B gl atn a0 S ity 3B 68 e T e e s 5l L g MR ) B glecs
R o e g8 35 i ke F S 0 ) ST S 0l it et s e Y 3530 0 6
O IV I 1 'R UV PV el 1+ g Y AL S PV R Sl P 4

g o oot e, s Sy o 4 las ) Dals it gl

JOSTISLINPY : LIE PPN S TS I W . S-S BV P [T TP % G .L_JS']u.....ﬂ_.s-LfnL.i: sldal 1B sy 08 8
LIS B0 (ghls Jilas (0,8 5,557, a pacden a3 I B s oS0 e L LAl ek slinal pys T S S el filae il o §
AL AT 93 Bl il g 8 el kg 5 il L ol IS Y g S

P kS ol ety 5,8 Oles Cd (S Lad g 03 g aole gl e g oS patld 3508 ) @ e LS US O3 57wl
2t B 4 VL e o € il g g el 53 0T Vo T b 08 ps s g IS 0 8 e ST £
A S S g i 35055 33 0 g5 e 250550 33 0T L s e sl el 2 o5) UG 4 025 6Lt ST b
b 0 £ b 53 U8 o 28 sl Y okl iy e gl s e asls 0 8 0 o8 LT Sl in E S el L plS
g alot 58 SV o 53 Sl Sam ST BT ol - 3 il ST ! st IS ol 4 487 50 8 ST YL b 4
PR oty 338 a0 GLEIB st o e i sl S0 pelan 050 080T 8 Ly aelal aly, B 042 e ol 51 08
S byl e 4 T

B a8 paoebe 3 Sl

.,I..:.;i_,;au;!.d,gm;,;t”ﬂuJ;Ja%#wEJ;ndemgiiqtq.ﬂ_;;

S p 5 00Ty oy e B —Tree (astha eonlust ooy dilekd s 33y Sosly 4 G Sl 7 4 ) sladl6 1 Jie
CSDTAMPIBEWNGURKEHOLIYQZIFXV
wkly sgmy opal o LS Coie 2 Jilds g ppaT 2 A5 Sl 4 280 .:Jf_.,n_pﬂr..ﬁuuuld i B sy jl A 8

ey o SLS B gl S e ) S A

el ol ]s]]r

:.'l“_utl_riGJI.‘IJlﬁh‘l{)ﬁﬁjlﬁjsﬁfjjuﬁﬁjfjﬁjnﬂﬂﬁn:%h;n’fﬁﬁlf{;.‘il.]-T

m:;_Jn)fJ:T,D,S,ELEL-.L:!S'EH-‘I




L ey : A )y 2T b jgal
Sieilbl (L)l § b = 45’?

:.'l.‘llfu..-lI_,,-'hvl_]-'-‘--l--ﬁ'sﬁﬁl:.]hj-:‘l'li-n-S:.l.t-n.t.-.ﬁil[E}-"lHp-.r#ul.-l_-_g.:lu-lEJ#&PF&IJLNEIJJP,FFILQL_"

[T i

‘|"'._l;l._-,l..-l..r.ni.ai..r-_,:ﬂ_;f.:'-"*"J':'I..!-"':“'pL!u:-"‘lJ"-:"""*"l?_.r!-":'“'r%EEJ*"EJ'J*]‘?‘L”Jﬁﬁ;’J:ﬂﬁWJﬁJ:HL’:_'_J-"-F

.JJ'MEJﬁ{JiﬁM'HjEjHFjEJ{J#N .L::IS'E‘;..'-..:J..LJ.L.‘:JJW..L;S'

|
natdiers TFT

ululngHJJgﬂlﬁthlﬂ"%}uféhﬂﬁu #.Jﬂﬁdﬁjﬁhmu:ﬂ-jgﬂﬁnu@ulfﬁ J,:EJE__JJ_&l

'-"-":.L.f- n-‘l,._-_.ﬂi-s

0 I

S ol ) e 2t T e 3 4 &l b s s o o 0 el W R A S i p

35 gl 5 (g o) Wl e 3 L 3o s WD 3,15 1y dybom 8 il 03

g

PW ]




uaply ST e b ) geT s ga
A ST e e

e g le.q.:l_}i.i-d..‘lt-.!n._.ﬁ: dalal | ) (Bad Ligy ¥

NN S
ED RIS N

.L.uLIJJ _,r'_,l"'l-:'l t_Lmj_}S-f..: Lﬁ'Jl*Ld‘*L"chL"J J|J|."ﬂ '_j.ll.g.uB a3 o

|.:|_l;,hi,.,pb-BET_;:JJS.I‘.ra';j_,il_;ihuh'L!.l_;{_'lTn-.Ll_ﬂ.'l.h'Ll-l,:'i,ua.!-’.!-ﬁ]l.a-'-l-ui_,.-‘;}jU{EHT}L‘:J:HM;JJJL#MﬁH
ol duslie B B s

ek g} B stys plow oy il o e ikt S Sy 4 W i) 2T b s S wen 8 S g
e p 0B -._.?_Jad.f.kjd:-',.- peaommah .L.:_,fua s (Sequence set) ol 8T 48 pacea ._JTJ.-J.J: ,.a'-d_i_,u:urJa_ygl 13 o] pan
sl LS atE Uy 5l st L plas L)1 B = Tree 55 Sus goke 4ol 01 420

S 4 adyl patl (gileesly Sl B Loyn T alin 3 15 @ il asld ol oa y ) oA S U e B s s
-Jzﬁ'uluJL;I.J.:HQTJBt;n:_;_,S'_,,",-J.:-Td_:hfﬁ_pi_ﬂﬁ.gu”f

i 2 S el ol UIS ams e 0L OlilS S BB ay Lasls gl 0, 3 i B O s aslind o e 5 1S4 Y ik

TR P EIN g LA L L

T2 | 98
‘\\
6 | 72 ﬂ 89 | 98

18.majid | S4.hanud | 16,0 | 68.azar | 32.mima | 71 Javad Eﬁ'.suhei]( -

= | *—-—n—.—_... ’ 2 I"‘--"'-' . i
b by T Zanab il o8 Ll sesls Ll i sl



'||'f-iﬂ|_ iy -"'UT i 3 T A aiy
A At o o gl

B S8 gl y A 0

25 O i Do g lm adp SIB ety el ol s Bl a b Dl 5 4 2 L
agla diy am J,:fl-'-:- n_,f g

.:_,L;J;in_%i! Pl alsy 5o 40§ ALY

(s o8 ) a8 0T B syls dij b ga Jildoe ety ;¥

whiladds aity sbae S5 3 1€ i ¥

3T A |y el gaala 551 LISy 5 e st 050 S, e

2dis] da g g Yazm! e n-_;f;ﬁj‘ P PPICI TP S gla fme 3 e filda B etlh St el sy s
:;ﬂijjﬁﬁ‘:ﬂiﬁjl}_’ljjﬂ&JJ#ﬁfJHLijhu_hulﬂmj_}jj

vk asldil gl 0

a_,S'rJ.a |._1;'“"'"!'L5..5,:' -i..ll...'-'.-; ..‘_.._.:J,Jr”f.ﬂ ;...L.EL {k:--:L B:' E%QK{JJJJJE-L!JHQJJ-U'JJ::JJ}JJL?|F_‘,£:! ;-L:.:I-JJAJ-H-)_;L‘JLJ
b Sl il

]

2 8335 8l o e

B

Sl V+FJI

Iu'i...f:.;;]T I....:}a.'l olds Yo IL:'J(En‘I:Uii\"E ﬁﬂ'lﬂﬂt} WA ol I.Fﬂnll-! h;.-:..!-.,l?'_’fl -",_,!':'"._-;*" a3zl JJ'E' J_.,le__.d_d..!_’t,j‘j.] g2 ‘_;a*ul»:_.:ﬁ“,l# l-'JJ-l

ly |

=S¥ 5 =¥

bt

s adgl gl gl v =069 Y (s CJEl 45 Lilasls Qu;uﬁm.ﬁhunﬂnﬁfﬁhdimujtﬁ(ﬁldg- b o a8l

T | J....,.L..a

ol 0331 (Lakemn (gta0h 5 LY bheala Otz glac b 52 Uadom ZJt i GBSl 8 h;Lh,..‘-‘.:;ﬁ.fj'l b3 gl a3l
33 La --L:Sr sdali. C [_,'IILIJ ey 1_5. El"-: -.:i"l!l n.:_.._u.:'j JL:.||_5.?'J-| r}l.l....T a‘LLJ.rC FERFELI LR PCES B .._..nL,j" L ,-_‘gll.n.‘_:,:-_” L-I"'ﬁj A ::I‘.';t st

,?-:15"_,.- L’__._JJ,.:-IJ!SF.,}_}J..;A_:'-J L‘I":Z’J'Jﬂ'l el el



gl ST Me b igel duy ;
A H I e e L

B B33 33 goeiuoe

..JJ'-JJL_..:diﬁjthﬁﬁjdgaji{{d.:aﬁfﬁﬂtri-_’iﬁﬂﬁﬂq®j1ﬁnﬁﬁnj1.ﬁ|£uﬁ{‘.&j
s el s a0 0T 33 g et g b Ak SO et 1) 54 0 5lad b (ginylS7 06 A8 6w GBS Y s IS0 4 it
o o 5l Bl e e nsT LS G ) g el T2 0l e gy AL S gl by B 5 5 n B

has g LNy gmns Ly ol ) JS3 et g e (g03l3 PB4 s pr dblah ] Dldap ol e e o0 92 e 53

f~]d=11 1

el dzdd 1

deld=11 1
IEINENIEEDE

54 |, hamid

S Bl gealye L e g2 3 80 4 4 (54, hamid) 5,875 25T (gl 3pd IS ol aliile 53 s 0 B ST
b AS ptn ot anly e B ol 4 ya gl g s il o L K sl ol (R s B T it U
et el i e e Sl o B oS
-qui;\:jgﬁi.ﬂéjn:lﬁﬂalhd'u;qﬁﬂknﬂL:.:-'-J:J:-J.:E'ﬁrij.:ﬁléi._-;l',.;f.-..'_...'i'la-k"..;;..l.;ﬁ:

LgLn.J?‘;ﬂlerl.L‘S'_,n..};1.:o_;§:2Lg_:;_:-_,:”.}cb.dl,l_'lq.quﬂj.u2 a_:._u,_,f;-,l.J.j_]Ji:.l.Lﬂbﬁf.L;.nm J.:J'_.,.;_ﬂﬁu..'_..:f-_l;.}a.fi.:_-..l

m| . _ s m s ez o oligil
|VE“ hlsh:-.;mhn_{f ul 3 r|J5'fdeq-dT;H '|"-1.J|"' 4'5:2}-:—2— rJ....':.'h..-_;: (LN M1ijﬁ[ﬂ£-‘ ol = Lrug.‘-cl.a.—

5y Al 1SSy &y GGG il g elons Dlos abal o gl L3 b

o . ._‘1.1.1.:,-. o afdad | (8Toe

S —— ST

(a2 40 1 2
3
s
2
3 = A
2w ol
1
4 - =3
2= n
2




Vo) A s abyT ke l_;l'-l..!"-ﬂT Sl o M
""’:L:_\l;ui Al q—n}_ml'.\\ e ~J

:'..!;mlﬁljch.,{jT{_ﬂJJjj:lJa:Jil.lmnﬂ ..;;'u__;.:-_jldch...;ad;:ulfc,ﬂ.u-}:b....;

-k
y m
el c.d.u-ll __|..'I- ':-!'!"'l‘]j,."q aldmy LJ.BI-_L;!- = 1 A |V—E-!‘

il i ekt H g N LU SUPTRTN. ) (€ N g NESPERY JURUTY ¢ QEpey ; JLiEgn Ll g AL LS el ks 5

H-1
NEEH[E--‘
2

1
Hzl+log-, [—}
. :-']

{a L l‘._‘..=|_,.=-Hﬂ.mL3-u,_;1_,J 3 alaleal J U

-

T iy ol 5348 O gaden OS5 Jald 457512 a5 e JIB St s s T P S
e
H=1+log., 500000 -+ H £ 3.37
WL At i a3 S g ae 35555 Dpkes 9SG 23 U512 45 e GIB I s 05y e
Gab e il S s A fas s L;Jr-_&i_,fﬁ 23,4 s W2, sl o b 88 S ol g b 1S

Azl 4 512 2y
Hﬂn&-}i;bﬁ_}b

I.JI |.i.:.|'| r}#{,.ﬂ.‘l_l--i-..'l_'fnélni ?-'_J.:-«- |_; ok t_; ﬁlﬁw{uﬂhﬂduﬁbjﬂ;ﬁjj 3 o ;_Gl-ﬂ-L_J: E—"’J J.'r-'l_g‘l |_J|.+|.d _.:._‘u:nﬁl.-
Jas 3 S it 03 S WL Jor (g3 foua DS My 51 g 30 g Iy 253 s bty r aalal 0y e B 457 gt
I._:JL:F-.:_Il -..J._u_'L: .:-}f-i..dhll.il-.J."l- l'.-'u-:ln.j ﬂ-ﬁ L!:-J.Sﬂrfaj:d.:jl.:: EJJJ;-“-JJ;I: JJJJ'Lr::'.HIL“I—"""d'f;FEL'IE‘.. jl{Spliﬁmg} EJ:JSF«.I.E_:
L.,'f,___;;F;ﬂuﬁt{,mjr.,..a:huitf;,;a'tfth“ﬁahfgﬁgﬂfm‘iytm.f;;ujs'rrj;ruﬁ;gﬁ,ﬁl;ch..
..1,:.5,5'|§.|1| L!Lh.ﬂ:JiiJgiljl&.J.:hﬁleﬂ.rl_}liﬁa.i*_:.}&-?.:)_;ﬁ&ﬂﬁ)l}ﬂ#ﬁlliﬂulilﬁjuu&l—@[ﬁ

B b8 i bl
.::)S'fl_jf_gL.L'J-L_n;Lm.;J'm-qﬁ;,-.ul_,:;_,ipﬂua:'-u-.L.-:'-_,u.rﬁ%Hiﬁ@hvwﬁﬁnﬁfbw?:dbdihlg!

IS 7 1y ol (S8 Al ja 12 33 038 Dde LH L PLC S i 5 S0 08 e

ILP_’
Vs
plaf1 | M{P |




i ly ST e ytiigaT duniwgn
AT T et ity oot s

:,__.Juﬁjjjffuﬁmdf_}fw_’}j.td-.:;l_!.ju-_j:a;ld:-j'nﬁ¢¢T;|fJuij.b-Ljh-udlean-Jl._‘.l..‘."-rn__..!..il.b-.h]:l-

:“J"‘Ll_i" LL.,a'L-u

Pt

e

D Gl_r i M{F

o] ]

(7 koo b} et L) s pn i 1y o5, w8 o o2 0 s 0 a i OT (gl & 6 8 Sl 2 08 s Ll P S bl

ABD“'[EFIG HFII J{KJL[M[[N]O]

nﬁﬁljaaﬁbéﬁ%ﬁwdhm| FLRLYY- L;L:-J'u-.p-i:-jd.!h:-q'r‘_gqﬂ:—dffjﬁuﬂ u,LJ:L:r_ifJJS:.LJJHJ:L';L&:JS'l_}L

|| IS |

asala b ,I-iﬁ-ﬂ I.:.JL;J.-Q..F- a nil] usln.- e ,Il-ﬁ-! 29 i el "1'-3":-:.!-'” adlal .1_;|-'| I_,,_llln:l- 4ES Ty -...‘I'L'I'l_s"é"-'r' N aeibatld -L:'n...-,-.,h A {1l l._i"'"'l}
44 _,f"l ALy aalal S g ak B ] l_J.S:...:- SilSal ..‘l.!-‘f C‘JLH L.-l_‘.-: b | Y :h..u erni-.'-| e sladt 5l el
Tl Ml 7 ot aged ey Rl ) AU 53,8 B 1, 0T 0l e ity aiths i 5 oS, 4 s N P

T 03 g g s ys SO H U 3l M cad el g 2al sy oS s

."-_’.S"L,EIT_,{J el ) e i..:E |;A-'5r-__|-1h:§-ll_.}-.'-'l |1 a_‘,fsii.lj”{ —L:Eﬂ-s_-i-‘h-J.F-LJ -Lll'_’:_‘hf.j}jl_llllh"-"-:-"jld

|'[.;.Jf_:n'!l_;l‘:_@|£Ehﬁ;&h¢jbﬁhdﬁﬁ|&j!ﬁ;ﬁﬂ .ﬁﬁuwjamj@gn;ﬁJ;AﬁﬁﬁjﬁﬁJfl_m



\aY da by AT Mo higal  duusuge

Jn.ﬂﬁ.,_‘.hl:l-'l_r!.l:{ a'lﬁ.ﬁ-’..l..'ul.zuﬂ_jl.ﬂ;uLgll-L:LSHL}.iqu:—_j'-',.'-'.-:-»1.'_-!1bﬁdhdésﬁﬂnwj\;_w\naﬁJ}uLﬁ;ﬁﬂj_HK Jf|_"|r

bt koS 3 e WS e 55 bl [y 5V g b g el (shaalS”
n o, E ST el o 18 o3l a8 (glaaty 3l S0 g At e jlewe slandS il il piidsn o 8 clands staw §1 ¥
oS g e ) ol o 8 SIS UK s 8 plisl A sl LYy
JE L oE0T s oo sloddS 5 F glajalp Jl el 5 bl o jleus slaalS Plus Ll Gdan o 8 el stuw £ ¥
gl (s adS 5 ki 1y VL sl ol 5038 a5 aslipa | WS n o 8 4 ol oS5 1 a8 1 am
S g 7 sl cadd S glas 5
TR VL% 1 i R PSPPI I . S PR PRI [ SR [ g

Al s 3 n_‘....,.jl._nuauﬁf;:h#f;lﬁbﬁlbtijﬁiﬁqfﬂ a3 a1 fla

23 $46 456 62

HEHERNE T35 346 T T 1[4 150 % [0 1e3 |

l.-":'l LE:.-H‘i_j'q:—-—ﬂlll‘_le_.rll -:.;_:.1:}';1.-_,?!.15’115;- .h_:.L'I.:I ':J"‘."J' n_JLlljj G_}j} ;:'Ii.-'_j?:ﬁ’n.ﬂ.ﬁi.ﬂ ,II-U;-JII L_.I‘J'Ij-’ _.:|| q.LIlhlI'Eﬂ J.:ES",.JA:— ..."_..':-

] Hoa b gty A dalE ddS 2 08 0T 5 g S0 8 ot alp 1535 2de k] g

fiF S il ol PER A1 POCHIN I T g VLIS [ . of it pleal By 3l el ped 60 ST bl g
s QU580 5 b eyl 0 511 (53 5560 IS oty oS S 4y 0sly

e S UL LT U o en 52,8 pleal oo Comw 31y 43y 5T da o 8 D15 o e o 313 2 gy s 93 039 WS U g
dgeiojliad asf gl el el

STl 5335 i ta o8 3 (ol ol oo Lol olfonn 457 300 gt g ol 310087 plesT 5 e b 3lya Y SN
St 7 e

o o By oo lgan 035 ool Job 3 s 0)lian puj g8 ST 1 ealital 4 B S ys 50 g g0 (Ba T AN
HOlg (g oslead mip €568 4 L e A8 gl 50 50 s ks i F R J salindd Syl sl g a5l Ok
J;ajyj:ﬁjﬁaiﬁ:jﬁa:u;mﬁxlualagL:Jc.:LE,F.a.a,.:.;&!.m._;._J..:au.LJ;L;.:T{_;.L-T;ivgg;:;djﬁ'_,l?hg%ﬁuaﬁ;hﬁa
.M@JﬁmjiﬁﬁEJJI_,.:U;.UL.éj_qu:.Li:.:h_g”-_ﬂ.!(J:-_,S"FT-J-TJL'T-J.:]EJ:-‘-@:

ool aslh gla S s den b golasi asl p3Y gL rlf.-ﬁ;;%;.ﬂ;,i...”;u ashh oty sy oS Ll s F
D3 g e M]3 L et iy St e b iy 315 plal e 35 Dy w0 by T Dlkes g5 e Sl ol 53 033 S

35T g on 1y Kis sla st p3 s il g 33 e 3 3,5 00l e



Ay ST A hige] duw g
/(‘/,-i g //T:::n;m A ;;:x \AF

$ 99518 OY| g ds gacra
Ol M Wi B 2oy o 4y S e DLl (1 p3Y Olaj o] lainiin b S g3 2V -
._.'NJ:;-'LE:J.; =2MB/sec . 5=10ms. =8 ms « 5= b la=512 Byte
10524 (¥ a4, AT 5y 8.7
Q] 3 iz s 5 nTebeainia b el (6l o Sewrs 1 il anliz] L Y-
2585 a3l = 512 byte 03,8, o1t =320 byte ¢ gdues S oSl =4
43 (¥ 50 68 (T 454
3,055 455 L Dkl sl e 5o Sl g e L R ms ok g BB ST Dl Dl e il e o 8 K ek L
(PN LR 4 PR L B PES YRH ) PR AR S
o jALT 1 2400 dns; o8 aland 2 TBODO c3558 5 65100 200 byte o gauel JESl & 5 1 3000B/S cha § ul om0yt JLisl -5 12800 BIS
sl gl Sl 10 ms ¢ty s @550 e (7165 ms 25
LA TR S 260104Y 31140 1212008

Es 0¥ 1 2ea grililajlos 1 3,0 5l eSealaS” s F

by (300 e s Y sl Ll e e i )
bl st B 8 gl A ad gt ey B b oty B 00
.iln._';.j-:-u;i 'q.q.-\.ll-'"?'l.r. -‘..i___nf:a— Lg.-'u-.- .‘.'-_;J.SF-_J ._'J-..':_JJ! |.,__..,|.-...J._. l:_]f“.,_:! J';I'f_- l...-ii':llé S -l
T T
o :_ e ¥ |I_. i ] T T, | Y
TH- —_a ".*. TN —_: '-.T j]»; o -I-J: LY | I-'I'-'T-' Li

Bl pokiiz  od 5 e LU S O g p ) il e G Sl ol o 23 SSiin 2y, p 5 bL & o ild s _F et
3345 5 o3l 2 50 Byte we gl JUEh Olag 2800 KB/S lasy 8 5 sliad 5000
s (¥ 178 ms iy 111 6siY 225351
Ty o Joli ol B ok By 51 e 1 SSLaluST Y
Sla ooy ab w el Lle 3 ;_-;_ffu Jhid w8 | i cla 3445 5 ..'.g.. R
o2 uhy a LA __l,.;'u- e w8 estls LU 2sagg el aS e (Y
.1_..-*:*;'-L3'u i'JL:'.;". S48 I_i.:-'~|-'Ln:- A I."‘m e b

el A gl o 5105y e (F



180 o saly ST Mo i )gel  dussnga
Olellbl 00 ¢ spad S b

i laps Sy AT 510 eaSae ot F oy B al sleny o5y Dokl Ol el ook o3 8y 0y o et i Ll eSS A A

‘:-"...'_',_.,.-.| F'-—'.clr LS"‘:I-': I-:-r'_|_:3-.ﬂ'
lao) 48 5 ol 400 03,575 o1l 100B co il JUizl ok j 1 250000B/5

1oy (F 32g (v 1aGmy (Y A28 tns 1Y

ot e ) _ _— L ~
.:J_?,-#Jﬁ d..:..n-lr_-I-.rl -ﬂ.n_,f_}-PL]ﬁh-].hl'ﬂlﬂgh ;..F':'-E'JJ'IL' Lo -"-_.:._1.{_; BEEY R --.-..--u-'-- -..I-l-.--__l i,

i 9} : +0'B, :
T
I.-“ 5 b
TH:Frn{5+r+b,;]s’1= T, =';']Hﬂ+PmJ{r+b,¢} Gl
N B

Y& Push —Through  2s; 33 5dm 33455 ﬁﬂfjlj S5 s YL e a3l sl Al S b
il g a1 gy IV 3 el 23 68 ) g el ol b SN 0 ) 2T b, T 1Y

S w5 S 8 s 2y S el al el BT 208 g ST s a8 Y

A

[T ~ . - - -t N e 1 i . - - Fl
JL.rJ| Al _l'sf:-r':nll_- 23 g _._;._,S'F_; R Bl el __|| I‘;..-'_“."'._- s hRE .__!_.;:u | (F,

a

. . P LT . STTE. NRRCH JRNyy (e o | [T = e : :
ot g -l 25 R R “'J'JS-J' SR Y b aem b *-SJ:‘% I L L NN e & 3385 5 0¥

o gt plavl b Jlesl s Push Through Sy, 13 de 5,05, 255 >33 o pled! gl oY
Ll 1 r i

03,5 aalad LY

L
-

Jq_:__qE-J _,-S-n_l;ui-:-'l 1..-.1;::.:- - I_‘_}.JIJ ._5[.5.'._:| A ke -\}_l:l_'!-i:"

" ' - -r-" | TR = = N | P T i ~ 1 =1
fj_f@Lﬁ_hyl;lp:nuLluL?l_;y_;ﬂ-:-\_:..i:.iu_:j}_;_.fijh-v .-.-;.d:-ﬂ-h-wf?}'n.:‘_;_..: ?--a«'.;..i.:-l:f-_b_;-a.‘-‘-_;;"!JJﬂ' Y
1 = ¥

A

=

P - : ¥ o 5 T - . T . [R5
23 et sl e LSV e iun O Seplal e e B a8 el deae a5 00 8 aat ol 2T a5 Dl 0

e Sl
et s 351w o il oo a5 5 e 555 5L W ) e 3 2 20 0T 5 il 5, S, 08 S S g (8
P
Vo gt b oo pemes PUSH TRICOURN 250 ulme om0 a5l e 51 aSalas VY
b 0l b (Y g Sl bt 1Y
S S pe (1
Sl S i AT b s bl 3 asis L_ﬂ-._h.. g2 Ll da sl o2, 8, TOOO00 ! s il g als oty Ll AT
3,85 b 1380 B PGB LV 20B WS ol 1 20008
32000068 . 20000 (v SOG0OGE 200000y

GUt96E . L0666 (F O AGORGE I3000 (7



& — osletibl 3030 u:;s\" 87

S LTV P Y R PR T IRAT SR L

-.-'Il.rli'll.l h‘;_}l___::'\-.i. -I.-IhJ__: q.':.l- B _;|l; ..\_.":"M LT ._'.\_..:..:.4_ .;.,_'I_,.;__- :,_',J_';‘é {'I
s _at Ll: o] e : L ORI R T i : e : p ;
.-J.-w!.-_' aztia 2amy ._,k'l"ﬂ 3 L_"',I"‘?' h.l_;,"'}.l_l,_ﬂ i_jF aekeety gl _;-l___-..-':'h..- __g'..: L._S,Hi . ..,.’:':'I k_lj._.!.i,_u_-p'm__ L L _JI g A

Taia gl i pmstlh e st s (Lol ) clanls Ll 08

arien 5 L 5 FOF bk i ek T

Tl '.:..-#_J:IJ I-:_J_Jl-:-l:' plﬁ-:‘;;:

2 L, ir __I_ -'I. K 1 e oy - " - X -u"’ i '
<A o3k \_S'n.j_z..p e T i_';"“';__.r*"a""“""' Fl —'..._II-.: 'I'f.-"ll"' Bl . 34 I_.,,:t.ﬁ--'-....u b o2 l_;.:.""\_ﬂ :'_.'w-a,.ll ,‘;'__.,._- f'-
Al giesls BLL L tes Jodb Sees ain LB As st o ozl (Y /

bl i e | N
el L L R EER

22 K o Updale easls b4 g el 5 z

a [ ] ' v, ™ 1 I N . » - s
T T L;"I: Hioiwd b l‘-i‘_..-'a..vL«' B et e tm-"l'l'-s:.-.-.-n __|| L;.:.; VF

‘:'-'.ﬁ-a|f__=;-"-.«.ai.l_ﬁ_1|} bl LF‘_;:‘\.-:L;;*-:.-:J-E- S WY

.'|}II -; : :.;_ : - i 1 _m: .1| "I-_ P S, | | . i Ly
I'--""l-."-r: x w.-'--.-..-'-'.;r- [ - ] I:‘-L-n_- 5‘ _.'-"'L_r-'-:-""'--‘- .J?_:.‘:FIJL._F—L@.L-L:'“:‘EI
rd
Al el ] F S TG o R e - o SRR 4
_.-L.n_: Sl 3 e | e |_.'"“"‘""?' et e Pl (542 A J;}L.-JHJ- il U .‘__-.J"”' [

il bl agry ST B SV o il L0

[} 5 1 - frcy
bl wahiy el g Jaas 5

()
lTl..:,_n..-\..---! !.;..._...-IJJL; -:IJI."L:J.E;-IL..E- \_Fr.:;.-l?-T JI_'.:I-L.-H :-JJ,I- _l:...',:t -i..;_.-_jf rl..:lg e "lr'ﬁ

: /

- - - . ". I
e - El i
phad et e et Dy

. -
- ! wla i 2 LR R [P = e . "
r'l-.—u-'u:-- .-I-\.:'\-'l-_.\_JI-‘-h"'l-.'? '.-._-3.-"""' __:I LN T .,\__'!_j--ll-: ;.j.—:'_._\.- I-\.-\..-'-_I :_h-n-ﬁ da L}-!'_:I nE

bl
-

—_

-.-:ﬂ-:_.q.':-'\-g.ﬂ .}L':-n_.'l! L;_.'{.-"_.l'"" ﬂ'nT.:h-.l_ '\-.:I;-i EJ{! 3 -\.\_,:.‘3-'.:!'- LFLn.Fr ujhl.w L:_."_'i:: -J._T-l.__'

PR [ TV R O g
e ._fu_ﬁ plaw! ,,,5 bt asli e e beag S 05 h__,;ﬂf':_j o | Za aell s (Y
..:-_‘.::f_j; pimil e sl 3 aslinal |y las 37, 255 LS (F

4 3ldar 95 ol gitS o 58 510l 256 0T [ oSlu b 5 Cul 160 3T gl 8, J b oS L, S sy b e

Ol s 15 i S d il malid e 2 05N 0 s ) oS
S0 (F Fiis 85 (Y G0y
|_-I~J.5"J:j Sthaasela bog oty oty ealane] Ao s _ Y
1, = 4msec 125inch/sec (s
B=1200Byte  1600bpi: &~

HE 3l oY iy T



VY s il H | e ,l_j.u..:l'j-lli Sl g8 M
= a3 § S et -7k

 FTUREERE O | DRI S 17 PR G . g (PG - VYL T &

iy s € bl nn i (b (T s g Al H (Y
bS] 7 e Do i Sl (F Leas 5 a5 iy s s (e
-l 1 O, (PPN { SN 1. g ] B ) A2 g 5 UJ@A (Cothston) Craleal odods - ¥Y
A > A, K <K, e e
LSy ¢ s (F f ki usdeine (Y
y '?1__-.'1 FI.L‘:" '_F.d:'-l_.-l -.-L-."_!:- L.‘.-'“:..-".-"'-j‘ l'_g.ill.li aa '_:.-ﬂ.'ﬁ-ln..:.l _J.'i.'.'j-lu..-l I i o
/
I\,-:\,.'-"'._.r:.q'lul' a ylat da hleﬂaJ.f- :..g M 12 II'NII RAN alaile 4 A LL'-"' e g {1
RGP E 7 \_}JL:_F. (¥ H_i__..l_a_ L o el I:___-“r;_.,: _#,..:-' LT
‘::'Jrl.-:bd-* r].‘l"r-lﬂi ;@ﬂ _.|L'.:-'5'-le ,.-'-..Lf = J_;}S‘_; ._.F"“SHIJ.JI""F' o
o i 5 (7 e 0
S iy AT b 1 Gk A5 i 7 7

'....-.-J-',i-l-.sfjﬂﬁﬁ_;q; JFJIG _JJJJIM'BHJHJJL\;‘J‘HJ;F@E@L aa;bu;ﬁ&@j‘iﬂjﬁhhﬁ;ﬁ)l&' Th
JHRAF 2010 100 (Y HER!
st “._‘-.:.q.n_n.r- Lehies (530 2] E—_J.- T VIR = Sy rlﬁ_;: e e T?\:l
PR e P b s OX FIER T S-S s law 4

T -=~.'-.;_',§;_;L‘ _,.t“' WJLU-Lw**/

Tn:nﬂﬁi;l__#dtlr:j:uhﬂjlﬂ';—!“djjdﬁl_ﬂ; m&:ﬁﬂ_ﬁﬁﬁ_}}ﬁﬁﬂqh;_uf'ﬂm'ﬁ’

il s o g ) a1 sl bt low 1)

oS G g2 S 2000 SS Syl s 100 55,8, Jke L3 a5 10° U o 5 B oK 610 05T e o astld Ll o e s R
! {.1_1._5“ il W20 L aslh LB e e J4
4 0f 3ir 248 i)
Rand (n) wls ) §5,5 et 0S A S100 ;T o3 pioms s Key 4218 (6l flo ot 33 old 25 Dl 0031 e (1457512 Y8
(S o LN E O gl (g pile] £330
h]t{Rand{Key}} (¥ Int{l-{ﬂ:,f* Rand (1)} (1

Key MOD 101¢¥ Key MOD 100 (v



aw Jly 3T e U“*—i’m“/’.';-——"/ ~——
/‘4!: —— el 40 g by oA

Vil WIS sl Sy s Bty S 5 el e Y

gyl g Ol (Y WM €
L - @ &=
Ta¥ e 52 o iF la g e ol ¥

CAb gai I L od 5 el Clas iy i o8 ¥
5 50 3 A F 3,1 puts (¥ B Dy B il 35 (1
Tt wmilin 5 (5la3 )87 b S50aldS (gl o 7 L S LY

el g bbb s o X BATOH 5 racas 5 ks ()

Y a Y, (F ele 2 03 Dl 2du woheond b s e (Y

RSO LA | PV SN L7 UL SO SRR L G DI VAL S PO

- e ot e -

Le 5 @hen obdil (o g Ol 1Y LewtS™ 3 6510 3 ad heai (1
£ ST . :

I i .j'if«.:;- 32 g Qi ¥ -.:.‘f\t._y,-_: g LR B | o

"-:‘_,Il-jl.-]_,r—j__r"_.:'a }."rjlli,i-.‘? f‘u rjdlff 'ul.! JJ.:M._";_- ¥
]” ..,.,.."iqa#".\_]l.-'1 ﬁlr_}i |,__..-_;|"-||'
dhoa gey ek Jasl ghad g bib g, 140 Ol (Y

{_1 i l.-!'*-’ \_H“_F abeale WS F e o ;_,;I-.i.-.«-l| -f.“'.u'ﬂ IliIJI

-

.-!..Jg::;_\.-_:,'t {¥
sl ksl dﬁ};_ﬂ Sl fuls rl.l.f _Ya
Anloadd LSG ASS B b Aleeis Slie J b 1Y
Al 020 0 L (X
Al ;.J'-_JI__.::J L s ”.,h; 3! g i
b A 2 e g L--\.'E.'\.:'l"_.,l_'z,.ﬂ lewial [F
Yo la Lo IBM 5 VEAM o\l e 3 38 53 53 e ol AT "i"F
i R L Sl 2 4 pedtin | ol 2 i Caed sSian VIAM bl 050 53 5505 gotdel Dudb aeid 5w O,
agla ji [INDEX BUFFER (5 by 50 poiites slowy & G oo 0 ol (Y
Wil gakin 380 2 L W CONTROL AREA 150 o5 g

"i'__-:- 1I .‘3_.!!3.-1 (¥



a4 o - Ay 3T e Ghigal  Auinge
el mmqm e &

e Al 5 S ey aals U e 5 b 200 25,8y o dgb uZob LS4 0,8, U5 e oIl e 2 S 53 TV

?'._',.._..u'l _;.-'l_;_:_:_-- I_s.:l..:l- I;_..rll' a2 }J'_JJ &E s JJ‘L::_-J_} a.llu-l_j:-' ;’.L'_:-I -'--‘-"Lj 5}'# I.["j ,;_5'_"-;.3 '-.!I-:!h.a _)fl "'L"-'I"...._'!-"’ Jq._.ull.'ll' __:-" h-_n.lln.I:.l-:sr ]ﬂﬂ

8 e A0 (3 (5208
daili e 20 0¥ v | Y

B el 53 S ] (1 sl Sl e Sl 32 FULL SRy b S A oS 510 s oL 2 i il oS ¥R,
T ..Lu..
b AF 4 Ay rig!
Tkl god Staee  gabibojlon s Gl LYa gjm an )l JLUSS plaS” o1
(e (5 B el R I o T g pteblee G L ()
ot sleddadie L 0¥ BB 5 Bes gt b (1
il S i plo ol b S0 03 BUDLPT Jr b (0 905 1 Ll el ol n 1 (30 90 5,587, 5000 L L F
22000 (¥ 2R 280 iY | i
e gy 3 levle! 2t 18000 LU 1) Zas .51 2l ol 50 G S b 5 oL 400 oSy A gk ol uSe ja LEYS
Yl adll sl oo e 1 kel Jlam) A da Tr b sl g
2025 Y 2000 0y T80 (% Fary
§a 510 gusgie b poites gla b0 Sisle s (Collision) Cslar _FY
oy Uy LT 08 85 (5 a2 Ssliae 5,557, 00 51, 8
st laa O iRr P (Y
gt 33 g e 2043 4 8 ey
plimle (oidd wae g Zoabite 3y 8y a0 GLSG HF
Ul WMS ol gk 2555 03507 2w g Sl f Pl g 1 LG 0S5 s L FY

(Ul bl g it ilas ) 4875 b L8700 sl N clS™ o j101 B

1 y
NE«“F ENE{? —HELT lHE i
t' L& ¥ 2 . &

l."_-.....u-'l'h"_n_d_rLl P—é 4 I.L.;Luiu"']*ﬂ- @ ..‘L,.lL-I{—ED[] 3 |.'_'__;!..1 B=2000 1 1OOOGG0 ._!'T *_-;'LIHJJ'.)S#J IETY d.SJ_;-'_'.h__,.q.ﬂ-l,:..- .,_5"‘:7_:: _!u‘!j ‘-:.;-1_}:' _FF

4 v 1y

-
5

6 (f



/‘(j_é — Olcibl ,30) qE Ve

Hala | oo agta dom it e Ll gz Collision au,as - F2

',.Ft.}:_.i.,_::d} .‘:-'a_*u.-'l L g i_l'\-_ilu ‘i_-a,_l.'- ';_1!
ol bt Lt

a ':":- . | =" " ; [ ' 1 .
LI et Ia-l_::'-.._.-l. vl é-..h."_;._.;b 1 -u-‘?l..-": rdom i J'I'_!\-_'._ll ek ¥

s A oo ey " I -1 4 ._.- 3 S L : iy 1= C E: .I,l.l -__-"..
w3 i,f_".,ﬂlalt blilad dd o 'y wlis - obde THashing o g S
NV It__,.(.‘ul'::'sﬁ-:m dstes ad a7 Ly lhe 2t Hashing ab g ZF

Fadly o bl be plo il Fa 23 gkl 1S g8 PP

e 1] m =B H == = - II. | I‘-'
""~::___‘i|"‘" "_.,__nu...-;-_--.__. e -'I:'L,-"q'?""" '__.,___.__._:,J e |

i L gl jliln [F ~

-H1E 1H..;'r.:-'—Lﬁ» O awale Dilgus

- F
O ey S U ¥ ENTYO Y

| IIT 'l.T
_..,h‘:||. P b

ETRCITA

PR 0 I U I gk o 24,1
v el U,,e;.-:-'...p I et q_,...lul.a al I-'-...Ai::q:.ﬁ h_..,,.‘-e__;-l__f:'

LI P L
A e R, O
gl pd ek bl

-uur-un.n.'q-{ -:-—-'l ‘FL{I..'II "'ln:j_:ll,.’ q_I‘.‘.h"‘ = T-‘Ir
O RN L G P
agls AL

2ol el O] aslet Silie Gl g (P

"-:‘u."_-...-..-". r’l.ﬁ -\.T....._T_JJ1 :._I '-.":"'rJ Lj_q_l:- Ili!l.?q.-ull ;.l;ll___._- {.l_:!*::l q_".:II.:.IJ.ﬁ.F' [jpﬂﬂ'} LEL:' "J.!_i...'!l -.L-'.‘:_I _._1:: - 'F.-"..

B I - - . e 4 - .. a
et L I R e i LR PR G E N PLIF Ry

ot '."l

= T . T 1 . . e I = [t | i o T g
hr i, “r_-\_-.:_ul- dE II-rln-"lﬂ' '\-.-S"_--.l:'l'-:' H|-'__ H.:"I L,'l-ll-l':li—'l- - 1..5“5‘-: ':\- '5\-l'||-.'._...: l\_'i_-\.‘_ll..'.‘i -".:?ﬂia_:! :IJ}:!- __I _:l-.fu-.lla HI_E '::‘I..l L:‘-\.-m- l.'._]l,._ '-!'

[T

[ ot - ' 1 PR L1 ) Pl T . - g - P T . =
o "_.-II.. ._5"“.’-..-""-’"":‘ Flphs| ‘_:-'Ll A sy ,‘_";__:-5 ﬂ._-_:--'..- _;|| J__!_.,SF_! cilazl 3yt !_J P L.r«.__:..':-!. s d I_l.-_-:.'E- A "EIII.:- _.'__..._',5-' ._:.J_.:_',_;-. 0

'.'_'5'-.‘.".!-.:- He Mtﬁ ,_'_g_:.::-'f-.:,-ﬁ-'l.- _;|' :I_:_-,-El;r;- ,_]l.-i:.-l - -."..fl}ll.-' T Ju':gluf.. :-_.5:'.:- I..-' .___| L

L ol e P
_;—-I P — k) g I--!-.'z - ":‘"‘- ' -.:“-’! L ELE ] '-‘-:
B 4 i HE [, o -

il LS,L:E’ Lol Jae _;l.l.i.-.. ) e A |._".._..-!__...5'- 2 DBEMS & DS ,-‘_.l;!..&.hl..:-:.ﬂ g e le sl ..!-"I:'i-!l"'l I,.-"::'—!-} ,::'I..'._"'-lr. 78 - Lk}

PR l.__.-.u-l___-l.ﬂ:-_;.:i {*

__fl'_g-! '-_'d..a-.|_'_-|.ﬂ:- FT |

T S PPN R | o
o L art

A5 J ol =4000 byte v = 40byte, p = 10byte

3155 5 J sl =400 byte

T . Toe = . 4 d e 1 = = : _'-.--5'
g l._:.._:'-_f.;-ﬂ_!l,_!'ll-jﬂ_;,..-.d.n il_ﬂJL?—_gh,_"r.:-L-.u L!j'laj:l_a_;: |._.hh!|:.-.J._.-: 3l La3 ","_:'-':'L:. -"_.l_ls',? 3_‘:.-_'1{}“ shlad pah ‘—"""L'.LL,-“M'L‘L'" “'I.:Lll l.l_.{.l 13 ;-:5'-}

LN | -
_‘1_{.:.::!' -\L-L..ul___r:l--_‘g-c- ”‘r

15x10° byte , 20x 107 ix

3x10° byte ,15=10" (3

15=10° byte . 3x10* (¥

15107 byte, 10 o

e a2l BG =05 Jpbo 5 B, =50 810 1600bpi N&x o o) 60 ol 80 55,87 10000 L oy & i ps ) LG 6

0.64 ¥

Elal S g 5l oalinat | iy

0.87 ir 0.86 (% {153 Y



"’TDEH AR 9 a@.\_ e .

sl 2000 byte S0 5 il die p B=10000 byle a8 Jub 457 535 33 Sl 45U 2 2570 LSRR PP P

sl oo I byterses L | adly JUl &
3.9 0¥ 1.360% 1
AT (¥ d 048 0y
E‘}_..""."._i" ,;I-LEH:II Ua-.._qu:_}lh l.‘Lth' -'q.-..:; I'l._".r'"a':.-":- _;lI_‘lvl.n:.:l'-L:l ;_J'.'-L. sﬂ:{ Jat E;_;.‘l L__l-h"' A .-.':I'r
2 0¥ 14
-!'I-\-l__'l"-l"-' e w ks ___La-i- ,._i-.'_l.‘;’l e TN _H:i-‘-J-‘- “r i L1
. - " F ik - ' L B b
‘lt._.q-ul I.-_'-JIIT‘I' .rl.-ls- J_:tn.i hfg-: A il U,..Hh..-l ._,I‘ih f'"'“’-"“ -J.._J_-.'-l --.uf:

=
Fl

; & & - 3 1 - e =y 1 an nl T
o e e s o o 2 2 e . T o R P A T
.‘:L;]J\.'I“‘}.F = .1,;:- o .__.,:l o :.Sll- I."_,j .J L..;l_":' i-.j'J |.q..l.:....u1.l uz 1.._-\.,-\.-l'| L “_!L::l“l-..-\.a.l LR i .\'_I‘.:' ..J.,l'l,. a» ;uj':_ q .~|
et g Dgle 51503 2008 5 4 Tl 354575 galded fold a8 ammte e dSe Lo ALY
i BN ey - L il =t ) _.i'ﬂ' 0 e . -..5 2N E i o s PR o
- . P - i P k
] ....-'d”""l‘"' A_,,:Ju N '5: o I'_.‘-:-:I-ﬂ:;:r'\-"':' P~ f.':-- L. ,L{.- i m'_f-l.ﬂﬁ-» P i 3 .‘_::Lnt-:i_t:..h 2 A e 0

-

] .:r_._.,h-.._,g. ﬂ-l'uleT.u L“":‘Lq l_'l E ok __J_. :"ll.._:.l .\_-..':" I"Il:.} I\__I..|-\.-|.'r .'_:']‘\.- :.J "w_-i '..:_.«_-.—': i --i.-,._"h-_'-\. __'!"'""LI"" [1'

A= -

o



ez T Coletibl (R1G g ojdd

AT 3 9o el g
Sl S S prbay §
wreae! Bimary Sedrch ol JTLLE L EL;” 34 g U
w8 i Loy i W bl R el DM g1 st s (7
Al | (3 315 ade (gials | o ___.i...-_l.i i
Sl L TR
g el gzt Ol da e = 00 ms w57 ke = 4000 byie 1ol sid aialia )3yl e il planit S a el a8 sy oY -
Vel adll Sl f LS i il Mae] :_,. rpm = 2000 5 b= 100 msec
200 (F A0 (¥ 20k €Y RIR¢!
W) o5, 48 g g2 el 100 byt 3,875 Jgbe 2000 byte oS dabe g 5hus pot3 Wie s 355 (555 $4085 M 6576 dpeloms 3 Y
Fasil b 10 5wkt Al b a5 ) aus 52 Sl pil” By lade adlojlisa g pite Doy e i Ol gz 2SO
23.0¥F o 200 £Y BN
ft gt A TBG 0 o 2 0 o ) e Oy D] 5 450 el 150l 18 00 85730 o e 1 F
Sy (¥ TR D.75 47 A3
S iyt s ot ity a8l B U pealb 956 5580 b i 30 TP IPT RO o [N of N
[2{F 23 {Y JE ¥ 93 (Y
Vol S o el gt sliad Laalils goplas e L8
PN L PREL S 4 (DTSK PACK ) o5 oS i
Gy Sy OF _ (DRUM) | dsliin bde F
T3 g pod bl 1y o ametifszal aila ) AIS7 35 pn pllS” ¥
] PO R PR PR PUL ST S B PLIR B
-.:',..{.-_._-_*. A RLTCE R S . e L -,;',":.ﬂnl,p:.._;j"'_p:_'i G ealazst 1Y
A e, W lels s 8 HI¥ i3
ot ol g e P Zale s Dade JLA (g0 eSO Dala gl (P
Tagls sage 4 15 (RBA) _f-...*.-.j'-:ﬁ waliy pa sl Lok wadsy ':.:p...- '.l!"'j A
b6 e i e Y b Bls sy meha 08

Jelb g s E:J..u (¥ i e T | :.i:-_.. (™



S Aty ST Mo (hisel dawga

it plt5” Multi Indexed Jde 5o asld L olwal (gl g e2's Dlazsin co a4

Lwheed Brsr 1Y Ieap tree

AVL trec [F i Tree ™

5 e it R= 200 b B 72000 Lk oV 5 14 LGP =6 oL S Azt g 3505 5 Uaeken S5 L e la  guld _:'1__~_
Pl gl o Ufs sl ood 5 jlsla b L1 a0 el ! mia
8 10° (¥ 20 % 107 (r 16 = 107% ix S 10

P-4,V=16,n=10",B=2000 R =200 Sounlpld§ . Dlamial L3 = han |5 side - 1)
4 ¥ J4¥ 2 Ar R

025 on par ol Doy ey Dol ainte e S5 oS A5 s g0 S ol BB S 0T

o ; ( :
bl o 8 Sl sy S gl Y Al S5 il bea S, b 0y

cehenbi i La,;_uf-dj Sy 1F L _,',f; o l_'___":...._a NS IJ':-,}J_:;} h}_j_ln iy
Tl #llS S J il s S oy ) Bl aa 25 sladls” sl Sy Gl b

2%¥m,m /2 Y m+2.m-2 3

m o, m- 2 0F - NI 1T RN o

33357 ey Ol j bl Al 43 gl 3000 JUisil 4 s ol Syl 2400l S o g 02 g S AS0 iz WL Bl 0¥

1A
=

T35ty dids i (TN] (gtay 35457

=
—
*

i (¥ Ty 2y

G e L SV i U LBl 255 b Bl as e 13 05O il 00, 05,000 WL 0 g Wb oSy e

fa s planl

4401 (¢ LT o of (¥ 30 ()
Tl pldS” il gla gly | o 905k Do) oo 7 03 paatll (gla i 5o JAF)
Ut 1 (Loayod ) Jool domli Jub N
(o) 4870 (g jppm 4l b O Sk 3355 gl il Ol Ty
P S g b Ol e Tser 3395 ) b gz L3 R
A5 e ol T sl Jode elas, 8, d

: ; sindex |
T, + {]1 + 0o - ]}TM | _Ht' (1
R sindex . R sindex
Taer+{n+r:-—d]?+ — {F (n+0')—+ v
t 1 t'



dau by ST | e b g | Sy g
S il e il g ks~ e

Tluwl WL 20 ) glyls ol I-'J.S'f'_r.:#,_. Hrasll gls Ll s T - R e g2 LYY
2503 5l et a3 SN, s S 206 8 e e S ST P 20

canel Bl o 25 5 S s s gt 28508 ol el e sa e g 0y

et ail g2 Dlas g5 e 2l SIS o Sebar 308 ) (s e R L I

T ,fm_'a al pienl 3 g 25 s Feb 3508 5 5 4l ael uf A a1l e AEg gt Lokad 3T L (¥
Vol BB s 585 gl S0 oo 3l el auims (s o F plas 1A

Sy Ul 5 02 8 36 Lot 0

LS £3; . ordais WS it gty LolS (Y

" = i
'UL-'\-'_:I =L \__1"-"""5-' -'.-lh-'u' I| _l_,...a,_- ?-. ...'.-_._:I "‘\-._,-

_}.I.?'Jjg_‘fh_ﬁmpuh}.ul-ﬂ .-’FJ"L’ _"l‘!-_j'_":"'-"'
J!_.,-[Jg'i_, Lg]'_}_;_-,.._q -..-"I;'J-':::_?_-f ;;_,I;JLJJ...LL = ilg 1_5;3'.1',..-"""'.3'1-'5"'.5)_! n.*:jl'j.-"f- -.:.lli.:l-._ﬁ_gCPU -..'.L.'I.-..F I..F‘uj_.r"—"’ (_}'i.ﬂdj:._.T_;._P...ﬂ PR L

e sle (1) ,_Fﬂ.il_gdl.i:'-!'t‘,;_'-‘,.-.‘uJJR-"'““.‘.{JJJ.:_}_HL.‘L..J Dhid 55 sam S,

A

'r;hflhuJLLu- bTI. \.'-\.—-h:l"-l._\_,._y-"'[} _Ji-"l‘..,i‘-\__‘..’-l'_.lt —B"‘—':,'|
ir+ b,
o= - - . = ' TI:- ' B‘
et g S T, ™ J b B votaaa SB s 1 = ; (¥
F
lﬂ’*j"u ..__rl‘.-i-‘a'.-l hd bt n:--'-.-l|¢-..--| |'_.I|-j -:E_.--a-'-..r'.: r.-..'l'...':ﬂf:il .,_,'f.\.ld-H ":.,!-':IJ-'-':' n..’_'.-'}:'i.:_.uzl'] t’ :—m.'B—- 'k
: R : ’ - S-l-]'+|}"
. L e Siou b B¥GQ
':'-5':?"\-.._]}.? H S ‘-_.'-I-I .,_,lLE.-J'I h" ".-.._.nf .J_JD{_.E.;' = EH - 'h - 1F

o sl 4+ gtaaly A Jebd a5 ) a g ik Shkati.l.l B, 3 B, SladS™ o las, 5, R ML AP It PRI O
J|J..£n’_‘;':ﬂ_::n-_;:-_j.t;i|.:ﬁ_g-a.L.u-JuLi 'Jhﬁfdi..-_;-...d_;:u_.uu'R =10,R, =35 R, =10, R,=11 -.:.'_;T,...a-i.!':--‘_{,'i:.}ij_;.&-

el D gle B e b sl sl Ay 58,2

| | ; -y

[ ‘L_.|R, 1.,‘112 L IR1 |R3(Lfl"‘ R, J
- X -

18 1F 3o (r T2y DN
Bt sibesly o Doy 4 By il g ST

pidSs (¥ Multiple Buffering Daouble Buffering (% singhe But¥ering ¢



VFd aanly ST e G jgeT  dussnge /‘/-i
~ Clellb! (il o o SV

-

byte " o . . T
STV ghasts Sl aS ) e g2 AL ZSH'TT Ho e 5 L2500 5ig et b b B 3 gl 2SS 0 LYY

2000 0

SIHHICHD (F SO0 O 200 (¥

:li_'l_;.: cilay Lr:.ﬁLj 33 L..*S:.l-_..ii Al als 1.‘,..:1-'|...|1_----| FIT [.J._l_ll..’-‘-“.rl_,-:l"th-i-: alailm el 13 T 2 gdoms 3 a3 8 I...l':'!"' A "y d.-'.f:..a -1

Vilol digs 182

Cald ot b el IY la s e et DS s (0
PHL . P L il g 2 | O
S [ 2 "

TR T PRS IPRLAT ERWEATE L R P YL IR EH R SR TR o5 4555 g 2 (sequentinl File) i 7 LB uSs ja o YF
] Lhe et

3 A"

6d {F LR (T

v - - & Y vl
|!..._....-|.,_,_l’:.'i.:.l:- ?EFIJ.-.F::F l._...,-i':-l.-.-' -Tﬁ'

.

: ’ o B
o g ot :.;,L:,-: 3__‘.;_':.-__, o &5 L ”LJ--lJ-I L3

-

. B I e Ly ot fqEre s : SRRy ol R iy
e ] gt T dat 1 wlafas® 1oohh -.‘_,*:._!"*f}}: AAS 1.L_ru.:--fl.--m A

._J._'._":I - .:.__'-,i_,.',t-' ."""*:'J__js—.,! 'I I_.;ld_;;__,__.,.:.:nu s a5 i..-"‘;‘i'."l"t' L}:»'--J.u [

Il:.u-' s ", i v oEiT . - — el k "I;'-'
i Py -..,a'i:- B e hﬂ_,.i:r_jb i J.f I_......:-v'..-.o ;_Fh«-.h 0

o hils g g plas els Sl 5 (mulil indexed tile) pasth die Ll 2SS Y8

v fon L L.l iy
H R L RS e

bz Ll (F g
LJ'F-JJ_;}S;L:%;E}ML_IFEI —"‘_;__q—.s.-'!_’—Ea_]_l_n_n.ﬂj_.:}.us-_llJ@J;}—ﬂJJdiﬂd{ﬂ}i‘ﬁjLﬁ“ﬁJ_:ﬁ'jdlechﬁrjb Ty

Vv . ki - |
)I[:Hﬁghegm of device A5l a BLE Wl s 4 S b lak (5 ub o) B = 1008, R = 300

Coaal plas bl

b2 (F LY 21T o



dun ty LT e | b i gaT Gl g0

ﬁ;ﬁaﬁufiy#y&nﬁﬂylﬁ
"J‘:"I".'u' iy ""”'f"""_?gp -

=

,..L..'E-i.!'.;- W*ME _"I"

146975 aliSams Y
Al o e Va5 ¥
Y e A REY
il pea Py § 8
A o s VS LY
--’-'*"‘L:,_g::hﬂ"'"*'-fﬁ% -
A e ¥ oy 5 A
Al s By B0
bl g pemen Bz
.J.:-’.{;_ﬁ.aﬁuﬂ J..;JS” _ Y
...L.'.-|._-u.nt_:h~.::"|'u_'.fl_:,§; 3 &
,J_;Lfﬁwr@ﬁ JOE
Al g e ¥ ey N0
AL b e ¥ iy F AP
by g e ¥ 0 £ WY
il o s VT NA
_.L.:'J_Lﬂt_h.gh;,h}f 244
A e ¥ F LT
R e A I &
Al o e By 58
O ey By
R e R UYL I |
N A IS T [
Ay g peman Tz 5L TE

.J.-i'u___j.n ,:_;.5-.....9 % a,..l_._f =Y



\ FY

"g:::t:llhl AL § 8)aAs

i sl JIJTuﬂ.ctﬁ;;}nT B g w
P

AL g4 e T E YA
Al e P F T8
Al o s ¥y 5
Al s Y au W
Ay g s Py € LYY
O e - S
e B
e e A R L
Al o mma V y §_TE

Al e Vi £ Y

T LR
AL r e ¥y R
._LL'L:L:_J C:-J*n.;ﬂ T mﬂ_{f - Fa
--L:--IIJILEF' cfw.-.c:ff' d.f‘,f .
"ulf;f' E:.l,_;:-;..a'f -A_i_‘,f iy
bl o e b 2y L 0Y
J-J-Ll'r ::J-.HGT d....:_’,f-f |
A2l o e Y F 0¥

R e AP -



L alT e jheel ducugs _"'“-\ \$ A
/‘_.//?--:‘ja g wi//';:ﬂ;gh_jqu»m

AY oo il dalasaals

'J"""LZL.E*E:"'*"‘"’*LIJ? 2
N AT
JJLﬁa:::,,a*H_f o
.;:L;L.,,E::.Jn.-.,_;f ¥
.J-..i-'.J.L,.acg..alq;.._f -
Al o ot i F L5
MthE:ﬁa..a‘Fqﬂf o
bl s e By £ LA
il o pa Ty F A
Ay gr g ¥ E N
_J.;'Hu_qb_mﬁq)—f_n
.-.L.t-l.!hj;:g-..ﬂ'i'a.',i",f 35
A RS S
_mlﬂ_ﬁﬁﬁmﬂvqﬁ V¥
..ugu..ﬁﬁa\@f T
.%;Ew\qf,ﬁ?
L L RS I\
.M_L;aﬂszu;.i;,f_ﬁh

R A Ry



¥ f-_

¥4 &0 in S sec l e 1BG 0.15 in

IBG =0.15, | o Vg G0 in/sec

B
8 g galan. = - 100
J"j a n.-ln.-u.il'_l;."l ]3+_G *
G=06,, = G=06; %1800 byte/in = 1080 byte

3= 1800 bpi

1400 _
= 1400 byte = iy ok = e 100 = % 56
B {4040 }"tt‘- = u-..!_g & whe? 3 1400+ 1030 o i

n = 1000

Bod e =n xR o=1000x 80 =380000 byte
R = 80 byie R by

S
T
T byte
J5 gmel o B =LxD = 50000 byte =1 x1600 == = L =500,
e ke

sy 3T M Gijpel Swmga "’t/i

= t,:] = e = {} [} 25 580 = 2.5 ms

Jj”’{'ﬁ" ﬁﬁ*&.ﬁﬂlﬂ

.J_.:!th_g.nf_q;:-qﬂ?-i-;{jf =
A

Al e ¥y § ¥

R e T I
Ay eV 1y L
..a..-f.-’.,;'l_’_.a ':Wr ﬂ'.'l.r"f etk )

..-L-.*ulla_l“ﬁ.t L‘:-':.:.'-'ru.ﬂl 11 ﬁ_vff -.i'l'l-

Al s V€A

.J.:-Iqhgﬂwﬁld.;l; S
o

Al e T wF M

ol

-
Al e P Y

__.._'.-_.Jn w“d‘.._f .
- it

s

..-:.___f- ?r.-.‘l-i.-.ﬂ".J-.--vj.’f _hA



sty 31T e il Wy "
g T Oilellv! (3030 § ajaad

.5.,-.-'-'Lr'.5m CT'-...-?T' -i-...-if' Y F

A e ¥ 6 Y

J-.;'nglﬁmf' H_,f 2 TA

-.L«'-'xl.rhfcr:_::-..ﬂlil 4---__:5:: e %,
Sl = Lidb x JEa

VRN it
1600

bl r o ¥ E LY
AL e ¥y
Al n pma ¥y 5 XY
.J_:ul.:l_f{m:_a-..pF;.;:;f . I
il 4 e gL YF

B=B; =R =350x %0 = 4000 byte

Guw =0y ¥ & =0.5% 1600 = 800 byte
B 4000 40 5
b ecitoorunn o = x100 =" %100 == % |00 = %83

il g g £ YD

"J""':”"'l.f" E_._-nm..p'l-..,-!s: Y

uhajl s =10 Lh"-"'i_}f bl 3 L,J_;J_,.r- Jat o s ey J_’E-"'j:'l.- ol gl el ol Ol el uil,g. ait gzl 33 (s jJﬁs’J i
.n.‘_,..-r1|[l_,5_,:-.-«d.i|“,:.-|

5 0l 4Ty a7 (Al a7 3 a0 U e 5130 (s piomn 3035 D)) Cp < By el o8 il 31,17 b
Sl 3y g 28T kS LBl i e e ke B8 L S it s e

-J..-:-IL:ﬁﬁ G‘hw i q_._:; LA

i U b (bt g il gl (e

kbl n mmea ¥y § 1Y



12 aoply 3T il i bgaT
Olellbl ¢l § ayidd ¥ Lﬁm_:a:-’:/t_/}.i

‘3'“”"’-.3‘{"_"""'-"?1:‘“*'-? i

g pnS Mg A Dl sedd 2t s | gevan Talate o5 tlas, ) S5 Kilenn 0w ety 2 S
T o IS I 1
Al o s Tz 5 F
Al o e Ty F YD
Sy e B VY

Ly= oylsd JBsloshaa S sl o 20
:15:-.-_.7?:_’.-..# BT

n —J—:i-i,,'_l;ln.i-'lw}_,s‘_‘] CYN TS = {.'_J','.:Li.-"'! ILIM‘_E'JI_:IL: .'Il-J.HI:] h ’7 L ]
By =Ly

By = 500l cu oo = 250 a slas )55 olae

.;thﬁﬂlfuﬂ-“hg%ﬁﬂxlﬂ—ﬁﬁlj Erl'_.l—Jil;--ﬂl I,d=%'ﬁﬂ ;.:'Ji‘:lbllh:mvllﬂf:.iﬂ_}.'aj#:_l; nmlﬂ-‘l -ﬂ-L'n—.-l-L'_.,ﬂJ.‘l

4
o [ 4 A,
|Bfafd! 10 % % 60 |

J”L‘l_ﬂ,—‘('_r—_-h@"'u; _TA
4 ol 2L 63 )l LB L L ol o 25 o Sl LR S 3 A (2240 D S5 S o CSSTE Ry, 0
Syt Jar ) e
(ef)17 & 16,15.7,3,29
"J'";lfaj*.c-?"'j!“:'i}?“rq
e AL
g e P o FF
'J';'%,_;*;_'_L;MT'Q_}? T
AL e ¥ UFF
Ll o Vg 5 FF
bl pma B €S

Al g e N B LY



w lLu_,:Ilg -‘II,IJIT |-7“'= @J%
_,.,q- T — Oilcibl ¢abijly g s33a3

(8-1) 500
10404

rba .. = RBA BOF 1|
A

| (i-
u 1}HJ=m+
H e

-

B-P 200010 1990

2 = e D0

=18
R+F 100+10 110

B=B,»R=1x30=730byte

Lﬁﬁb;ﬁaﬂj]fﬁhﬁﬁﬂﬁ SF= ‘

L,=L,=L, =L, =P =6bte

Attt 0 0 SCRE L TR
4 4

i sblal ol 0y S U =2(R + P)+ P =2(9 + 6) + 6 =36

JJ;JLIJ.L!-I&H_E:# =

3 = =10
B 1000

£ i s
Hﬂhmﬁr—I]R_Jz,{J []:-:SDD‘TEED

BLK# = (RBA _, ~ RBA . o+ s

RUISE

} mod b, = (10 - 5} mod 3 =2

.-‘L#iL_-l__r!-

WYY

Al o s ¥z E A

+

MHJW?HE _F4

il eV 5

A e ¥z 50

'J':l'!\_;..-" _::._:h.._-! ¥ d-..:#f < oY

R R

J_.‘-Ll_jat::-.ﬁ.:fﬂ...:_‘f - 08

Al g s Va0

{-_:.;-.3-.-..-51: d....}.f - oY

Al g e ¥ a8 BA

Sl 3 il L by =3



N

&
.

3

o

Ologi B, 000 s ownd P gmolS’ @b DVD Lok c<lp Lo olgiw

S (39 4B po 395 A4 3B 9 89 39 < yigmelS QLo DVD > > l-!}

L &Aoo g 00 35 COU 40 J 30 w30 1 Joane Tl

lﬂw'ﬁﬁij

OVl g (2 55 Jo b o) 42808 Gl o Gl o 5 palin (55 30T s

IS S Gﬂf}h Sz Alise 9,3 (PowerPoint) i el slady Sl

liska o933 duyly (B 38T Oy

sina 5o 013 UG lal Sl g5 Lol jen (B A 5 (> wlis plus ¥

SlaS g A& gy ‘_‘...,,I'S’s'.@\.:.urw:ﬁ

iy a4 15,8 S Gla s ol eys 8 3 Cud o b ol jen
1id8 @l Jlo 13T 5 6 ol oo ) i S

2238 b o S Ws ad pdy g i s Ol a8 L ol pen

& K Ayl ool )87 0 33T Sl s ¢ sla)T 5 587 1580 5 %

XS BRI PN BV CRP RO PRUNEVRVITIRY

J ...dbhuiijQYthgtfaiﬁhmﬂjmq#
* P
M1 0 93 bow 3 g0 g 4O

WS (50 (529> A3 0 VU Ay 9 PLESY Y Jgrazo (3l Juxd b Leubs
D13 s 5L dis s 9 wle) &a i yiial ) plie (33l 5 9T 2ed 9 d9kild 9 g U9 «
Lol G 3wl (50 Jogbo ole S JBlaa Jubls 4iild @y s s p i pdial Jod Laads 4S5l (08 L «
(3913 a3 05 pigl s 3 (5133 33l AF 3o H1 pI5 6 o). 3uiS 39113 ) aslive (ol
S 9 a4k 38 (g kel b Loab 9 3,135 5 9T3L Ay G5 b ke LB LS ioud «
A Sl 0990 0D (A AF 313 HLEAT S ) Sl 9 ()L SLELS plei I (Sl dcgexe
Subs Jlgd Ll sl oliidig ) ) OT wroud Jl pieS Hlws ol w5 wulxiio plod iy s 9 ol
& Jlgaw glad H155 Jlodal &F 39,13 JLEA 33 1) )9Sis Sl s 9 Vg Hl 51l Acgozo Losbs «
bl Jnlod 399 S S U9 T Hd Juis T Lbs

2D 39a adg Jl 9 JuiS (5390 dolije 393 (5l e aniles Judlgd g Vi 9 ailic A3 A gi b Louds «

D)5 Judlgd oSl (5 a9 (5 a8 Sb iz Il g plo

Saslo p8 Analpo pa) (SRRl T &y

www.joyandeh.com


http://www.p24.ir/customers/start.php?co_id=1561&p_id=10&prd_id=2003&pin=d7da30bfc5c86f107e50

	p1
	Untitled-4

	zakhire va bazyabi پارسه
	pend

