HIDDZdzli K ¢ DZ DDD ¢ § @ G3 D2 Ddy@ @ B Y359 drg3
0 3Gg o g DAUG DZ K Q D PP Hyd o DME
ez m
( h

> PP <7 mdz T . A

S ndx Yy E<wT ' 1 DX

m-h_h o n
r\"h(.'h(.'I m(pz

1 WA IA 3B Y[ G U
ENU[Z] B} A2 siB

6 Ayl jesn ]l WAl B B BA\M
e¥t N[) Gl &.7.

tdueeread o) U¢ ¢¢

Iy v {1l B [nuysrsmyBL Mg smiy [ m) 9
(nisuvBy fB1nN



Iy da sl s nry Bufunddgu r e
s 0 T T YmSy < inht T

mfBunis nfnli1B1LZ TonpwBrrel 1B1 nuBfrsmm)
J" ~ ¢ b _ h>B /\rvhl'Yh /Y-hv,.<v

[6rnBLE] susf s @
PTe U AT LY geTo T [thtwaem[x oy >0 <y

1 mmf BuvnilY

m'h_Hh p'>" _ [x'ETpHRTEm o

L R A TR S AR B BN R R
r- _ A I hiwach 3 07 < O"h Qe ST e <t T T T
[ " hChc me, "[IQh’ 3 pYhoerregmn 0o h

AL R B A A

Jvyve<wr® 17, Th T 1.7 <8 g SIS <A” ¢ < 77, 70
u h1 €Y AT ST <h©r fheat T, Y pCh g

111d111{ ®E

m-+47 <" m' U3 T ogL <&y e on 0
nfj1J{fsf&E rfr11 e Y

[ .. her b 77 2 1-®nmpl 7 <7 <7000
r-h>"h<Aah pewaA® 3 oo finwd ~ < [ <t 7,0 ¢
[h_h Ao B<s vh At h3y rfrgmcep" _ " *bh [ < v v ¢ n

[Penr iy miarnr nf mBl s o] Gpugisgh[BE NNT NE1 N M




L RMy R?J [ RH

1. B _hops LT >swaAah T e yp Ol DL ALLLS
11 B 4T > W AR TN B e 6
12 " >h >t AL W A8
1.3 nVvw<' v T B K LA, 10
14 n.h " >7 2w yh 8 . A s IS WIAR"AT B AT Lo T
B A R e e e e e e e e e ———————————— 14

2.y, _">h_ b pthas LT SHE NP DL A 17
2 A O N L1V o Y- TR 18
22 L h TR A N N e 19
23 TS T U D WYY S Y, RO 20
24 B B A S A e e o S, 22
P28 T L N 0 N1V PSPPI 25
2.6 NN B T P U 26

3. 184 upns L ASWAL AL, DI A w8 77
35 A o L T TR 28

Bl B AR < BT N B M 29
312 nA” " T <t e oy et h 030
B2 0T A D T S W A A 31
321 NANT <Y1 T S8 TAS WG S .32
322 7 A _ WU BIA T L M N e 34
B23 1 = B T N R W e, 36
33 prhssh o BART R A CE A D, 39
331 sA_ " _ ' X o _tAa>t T h Y o mALs L2 48 T
332 1. .8 _ et > _hy K _ s CAALTL[.,437
333 r T A_B<T T Tt 0T S BERY T L A x4 A
334 n” <" o1, as T TRgALLL s L 49
34r T AN LR Cthp h AT AT C(NOrMAaliZatION.......ccveeeeveeeiee e 51
341 [~ . 8 T AX 1, A" 8 ST U nEL LB T2
342 h AT AT © ¥ T s Ch e L LA LSL B
35 ¥ _h L.t >h _t > hEYA W< NATET AN <K Y 657
352 n* " ha ot wAhT T BB T SN ALLAELLLNSB8 A

352 prhae v ¢h > h ps h pgApht Y ISN WY YT

PP R TP RPN 61

4, & m<- " T h oyl T ESQM.LLAE AL Z Y A A 64
o L SO O OO 65
41 SQn .8 " he" m<o T h gDOD...2 0, B WAL 87
411 [ 07 7T N B L SOLYLA A e 68
4.1.2 N > T T R 72

¢

|

h




5.

42 SQL - ¥ T her  m<s h G OMUYL e AL 2 W RS A

421 n" “hi oo opE LY >swaAL A ESQLLANS N LB T9h ¢
422 nAt >w oo e T Coygp oA Soh e s 81
423 pnt ha 2 omoqe T h oy pf A e B0 8N B3
4.2.4 wh © W g A B 85
425 [h Vv ARBST T <8 L R M 93
426 1 ATt B B AR T S e, 95
[ BI B[ [4fceB[ 847 >WAMD- " SO, 99
[ BIBS (428 >" 7 "~ 7 h [ ARC A T T ELLLNI00 1 pwyn
NN B T S L YD WA, 105
51 & [ o< T ML WAL AL s 106
511 nt €h _ A h> o Ch Ay 107
5.1.2 B ' > Wt e e e, 111
513 p' > 0 h g L A A B AL e, 113
514 [ h T s T T WL AL e 119
515 m 4 h s BAART TR N s 122
5.2 M N B N B e 127
Wh B B T WAL AL 130
6.1 1 ws  BAMNOSQUYN ~ MM L 7 > W A LA, 131
611 uh ~he vt mMER T SWALW S D 132
612 [ -7 orh_ a7 s 407 Shw2NLvy. Ll ALL 133
6.2 B . B T AT O gt U Y A W e 138
N> N7 >7 0 W B SEU AN LA e 139
71 n h1 ... S 140
72 pihyec e oher AT h o ER ASKHAT BN 141
73 re<w_ ' YU ALATS oA ot S oA . T T 14 v’
74 A R L T ¢ B LA ) s AL 141
B T S I AN L L O USSP ETT RO PPPPP 147

wn

a



] "R UU tUlbe e ypli dddypagy ab
( Op)




1.1 gU0u0OY i D2 EOEBG OO0 6 UO
<§>Gunﬁoé /] DDOGUOealY UT U goOUUT sty UUU
Dz Ue E®@o @/okspd @ UT 0O/ O
s T UBRMBEDET @I URT ul0uldl &l RED Ugd HEEd &1DE
s U ROHUEDE U8 ¢USUARESGHIOOUOU UET &0 O
ug0u OV &l RI

e T U ¢ OGED £t UHOBDBE EO URT GU0UOT & RI
QO GEY Oapy®OIRG UEO ¢1 RVoWew&E9®aUUUE U¢u UET uel UULDUEUCU
Ul OUOTT AaaOb61 eUE T U T0OUUG200O61T ¢TEBOGOdSUO T U 1 OAAI
pouGavAGE GU AT GGUEO ¢O6 &U @UUT uUlGeoOl O @ CVul0T OUOO |
Al edoR9pOO GUET eUeETUOET Y UO6 aR® UEURUE®$aUUUE &1 U
eU@OUEAQOUT TU eUUUT QU OUEUGOOUU G617 alUsi UE GUO Ub6d
pd0ail g UUU ¢Ob6 UOT UPUGROTI OUT ¢Usd1T OTUUO UGOGAGUVED
eUGETUOETUUEUU GUT *2eGdUGE E &1 1 OEUVADEDOUOEED 2067 |
P06 T ¢0O00Us TU UpOeUEeUs eUE T U e2URo0E&Ugs Al tedlEE GUE]
OUetT EdEOéeEeU E @UROD6U URT o1 EOOGOOENT, eUeOdsGUEEU
T UBET UUEeOQUO Tul1 060. DE 0O &wh@AaonmEuﬁwwmmmmEuwmu
Ul 6RT g0 OB O¢1 6Al RUEST 1T OAOE RmeoouumequElu¢IO EU,
GUET U¢EeOET RIT sU o6¢OI OAEGUGT eUE eETEUGT UETUGOT RT,
UPEUBRET &1 UO ¢odoUeUEe &0 UE®UEGWRG»WO ORI U ¢l G ol On EGOI.
U EUGOdIERAOBDE Ul Edd Gda & o OGiod@ U OdlLés Ue ET U UBDRD
UE UET ¢TUEGsROGE GUEO UEEUOOUO 0¢EGU®|0© g¢u U0b ¢

i

é U
aEal EOABEIORW U dodd EWBg T U
o uUE ¢IEO(MJOoéU Usl |
a Wi¢ER 0 o Os U UsUG U Ol

®¢ouu U UUGE, U
GUET O¢Os6U usgl

American National Standards Institute )
AEU UOT £l e&dR¢O U0OU
GUOERUgU ¢1 EdOGOd gDAD
UdbEeT EUEea&0 ¢OGUUEUUO,

(2l T OEU) .
D Ed Od Obawi O E
OpUT O AEA 00 W

& Ce m
c
8
O
e
m

Jz
Ce
D
c =

m
Co
m
Ce
Co
- =
., C
=
O
(@)

i3
Ce
a;
o
&
B =
0 —
Co

©

E=a

(@}

= I
™ FFI‘ Z

Co
(@)

O Ce>» O O &
D

Co O Cce& @
m»

f
e
(@

b C
@

«

i R B
O
&

m
B O o
@]

pujl
ﬁg O ¥

o/
2O o

C
= S

 C

D>

E« M

& &

' o4 O fﬁ,

s O

&

G

(o7

C

m»

Q-1

T D

C
—_
4 <
O’ 04 (=) o 04
.—))
Co
Y
&
& e
\ ﬁi "
<4
o
S
—_

— C O

D
(@Z Fﬁ\ (el Cg Co O
mp

m o m mr C h‘ O ©
D

Ce
G e

Oo;aU D

N

o
Co
Py
— &
o ©
— M
Co
=

O,

_e_O
D

N =
Ce
) o
Co
Co

(O
(@)
O m

enlq
Co

mg & oo o
& o

cmc g e
Do e _ g

C C Do
D
:
cfFma oco
_o) M- @) (o]
@4 m C
04 Ce C C
E;’ (@} 9: (@F (
5 e
ol
!
S
e
—_
C
m»
D
(@)
[\
(@)
—_
O —
>

o O
D D

c
B =& O
-
S S [T
S C O

5 C«
mp
Co
(@)
O @
Ce
(=1
. S e C

(@]
mp
O & ) Co
(et

o Cy & [T &

O
(ex)
—_
o
- o
O
> Cy O o
J? QM ©
Y, Co O
C
—_
D
(@
; D2 O
(e =
o b

C
—_
4
!
cc
—

M
)

— =
4 o
s
—
Ce

- C m
- o
pu

I V> v N
; ©
v [Th
(ex

. S o
O g O &
c Co O

C

m: ™
Ce

O

(@)

m»

a»

¥

&

Ce
-

(

C C
—
C
(@x
D Co x> X
> e

=
Fﬁ\ C e [T

G O C C
C O C

o O O

o O
Ce™

D
Fﬁw .
o

m: Co

v Ce

c
Ce
;= M Ce

Ce Cc@ (o ¢

— oo O » Co o P
W O Cy O

Cc O o ?B\

— ™

(@]

nooOBm

fa §~

Qs S —

—_ C (="

m¢
—







2 _~ W ™~ ) Ve ™~ o~ Fal ~ =0 Ve /\\ A o
1.2 GET UasU UEO gBEXDR] ¢l ERIIE O

GUUROE / DaOauoOeat UT U g¢OUUI &67T 00U

DZ]UeEwgqmﬁwﬁéﬁoiaO/é-

— ¢ Co @
Cc Cc Co & Ce
C«

D
s =
Q Ce
) Cc &

o

4 ﬁ'i) o O
m &

Cc &

e (@)

; =
(4

)]

Cc Cc© >
O
O

= e ™
- Co O¢ 2
(0Z &

(@)

o

—_

&

(&)

iy
D

s O
4O>C<C!O’C°(D, - e
m m: =
Ccy @
Ce Bt S O E§ o™ Co

O & OO

— Co C
cC " OO0 O

—_— C(
Co —?

° ©

S CO C
C
& O

Cc O D

o~
p>)

e
(@)

—Q e e C <
o QO M ©
Ce

Coe Cc Cc Cc O
— O O

B

[ =)

ST S =S

= O
o

O o o
o O
O B C <«

o e -
C >

m: > o
C C

m
°
«Q
)
&

Ul Ee&£ &1 0 UdRUSO Ugl
@&é@ﬂ@@%@%@@@@&@i@ﬁ@i
& éi(

Ul

— O
e
mp

]

p o
s S [Th [T e C =

O G o o &
> O
> > C

ﬁ é@owﬁmﬁﬁu@

O Cc C«
ﬁf) > me & M o

@]

I'l'li’\ O¢ Ez) o
(@)
>

Co &
N =
8’@

& Cc ¢
SIS RO v e
Py
Co Co~
E) M S

O C > C O
o > C«

@Oy ©
e Ce
&8 o

O —

c

S

Q
D

m O C¢ >
m»
€ c
(ex3 [}
(@
m =
Co
=
S m
E(




UOgREGE UO6 ¢UI EOU Udu¢C
I Eeu Udu¢ O WoAGEI RGEOD, &F

e« G6 0 UigpER §H O O &l RI
-oDoua|U|«uméw5® U0n0WOoREAIH B
e« GUOERUs O UEDM e QWNBDAG 0O

E=2l
(@)
Q
(@Y

Co (O
PO O Co &

- g> o
X
go (e
(e

¢

Y Cy My
—_—

C«
— Coe C O&
Cc X Cc [T
\ 04 Cy S«

Ce

| GUd E&Y (alpraraumeric) , U
RUoUeU@d 0O, UdEeT OBOWD. «
s gOE&T EQ@we® , uUUT ¢ 00
e gl GUaE ({dphakietcy , wUUT ¢ U 61T Y0l O Ul GUaEUEeOQUO
e Q1 Ud OV E(ate)) ®UUT &RO61 61T UUDUEUU UnpPAaEDGUBG EOC |
T00G2ed (¢.R., 12-12-98 @ 12-03-1998¢@0oHaA&lL]l 00T A
P OROEGEYT Op OEUsUUE) .
e goUUHENdEY) , UUUT UgT UE eUUAITEITU TU Up0pROU0VOBT 0
VeEu i U, vidsaed]T . ) .
s OAEMgkea) , Ud0O6 UpEUD &P OT UUE T 01T O 00 WEDaeDE DED O ¢
e 000G UAELNUE Grue) g 100 qralRdD (
SET UEQ qrdemb) , 0906 Usl UE UEUBDUOUG E UVUEGUWORADG eUE
, ROEUET OpOEUgUUE AEU UET UdpiOBaaeal6 o
E 77U UO ¢oUBEAAIT ON UAIAZAWXI6T EO, TU Usg
A@etbiddegth)y 0Ug1 UE UO AedOEGT U UQKEITT ge 060
|

.
(o]
c

)
C

M

@)

F_F!‘ O © ¢
Cc
@

O GADAJT ¥ OA dedsfiddayoity (o1 UE O uOu¢oo 10 001
T UUE UU ¢UusU0 UEO. gO a R C
UE iU

a u d
ET O¢OsU UTGUT 62401 UUE UU o¢Pad

s Co

)

o o
8)
o

GUOT OAOT UEURUOEGEO URT UORUgRI UEUa
( [ C F 6]

Cca
o & Co & O
o X
2 > X M
C &
B) S h\ h
B e
(4
'%<
§

=14
(@)
mp
=
—_
C
o

)

(@)
Ce ™ C Co O

cccdg coo =
Co
O™ o & 77 C

=
C e & T

m 0o CQ O™
D Co g O D > C
=4

CC Co Co™ O
oy > T

m»
= Cc [Tp
C
(@)}
Cc

(@)
[mp
(@}

)
D
)

P
¢
= o
X»

)

o@ Q
zﬁg
E‘m:gt

licNede)
&

e
3
a: é’; Co

o A

— e me B
com e mce ~

Q

C O =7 (@}
[e=y

8 E=2

o O

& o

w
D
e
&
0
>
(@]
53]
-
E=2
(=
(=
Ce
e
%)
&
(@}
Ce
o=
()




CC T CSCe @
C O Co ™ Ce M £

» S gy T M Cocc >

Co C &« — C O C I Co
- = e O C( [TF o
> P CCCO OO S B
oe o CCo
c O Co

m:
CcOrCc & © o

- o
(et}

o7 oy
7 Co OF Co
[« SN

—

—e cc@ »CC e
Ce

O Co O Co O
O G ¥ O

[
O M & <

O Cc @ > X

< Fﬁ‘ O C
o e O O o
.
S o O e > M O Pﬁ‘ (@7

4 4
—_— —
O

o =
rnEsg
c 285
C|T|)o

- — o

e - = Rade

O &

B =

= mr <«

o

c & O

QS »
- o
C

2 B )

EO
\ O Ce

8\ C &
Cc O O
S R =
m»
< C o

- e

EB\ Co e
- -

m Cc O Cc
Y Co Cc D &
—_

Ce
e @( Cc ©
Py
80
@ 4
, )

i
(o=
&
e
&

>

m»
v Ce I:'FI‘

* m ©¢
-
o &

V1

& O GO O > ;T

c o
—)
C © —
(a)

o M

Co Co
BrC O o m

P
C @ o O

(@}
o m c & ©
o @ g O e O B>

T 0O Cc Cc O Co M

O C¢ S O Cc Mmp
c

Co™x> O FH\
>
O Q

cCce O »
e
C
o @

C
My

S /M < FFI —m — Co
c

L O &
O
)

Mo mo D =G

e O C
%
RO &
YD Y

¢
m: Co & O X

"o Bme

4
(@

OO0 O Cd—™

X o O
C By > [mp

mp
97

> O Cc S M ©
)

®
S Co C
. Co (D az
4 mp
D

—_
o o e

- o
= e
o

(@)
[
S
Co
(@)

(0}

pOdoUs TU 61 OpOEE&USs
B¢ OEURGWG UsIVERDDOS & O O
)@Yy 0 Uk k@b A a0t O
0000 ¢OT Ul OeE UGUBY OAG ¢ 06 &R
060 ET UeUd01 Eegd aEalEOa@EEDE G
alEs Bl 00 UBAABUG GO EIUOD *eu OGEOD,
EQE /okeywerds) 1 Uo o AIEOT &d UEDs e DIOE b |
UET Ol Oéel o ROGE UEDURNGUDdT OAGO R

o [TV 83\ o

([ex3) oo —
o mc T CoD oy
I o e -
d) (@)

m s & m Q¥ O
Co
c &
<8

. A

S O
mp

—_
-
m»
Co
Co

Co
m: % Co C«
—_ O’
Cc ™ > o
D
o

>
C Co <

o
Sl Ne e

(e i v )
mQ

C m o
Ce

—;

Lo AN A

AURTO, a B al ARTO Usdd Ulig TOUE U1 U ¢

_ Co Ce
(04
—_
M

ey & o
Iy

o O™ o

=P
&

Co

C
O QO C>
&

—)

O o o
= B —

Q
O S ©
I:'ﬁ‘ c &

6 o
—_ m

o m &

Udsol OeE, UGOU & |
0 GUE (000A Ao d @ BT

= o m O O
oy Cc O &«
&= e C X
— oy
o O
o))
o Co
[S)
—_
Ce
mp
- s

EO;
m —
gﬁ) o
> p) Ce
o >»>Cie O m
o o
(@}

10



0 O

C @
—_

euo
d»ET O

Hip £0 RUE Ul £AeE AEU WHRIOA RED 1¢LRIAUNERR RO ERTOT EY
ug0uot & R D007 o6¢AORUE eielW UiURRoAENRUB .0 06 ¢oep UE
gl U7 &1 OUUE ODUE ¢OIT O ROGGUUDO &U RO EWHEDDHIOEDIOD |
T WeUVEUQIEUWERR BT BHOD S le WiEEORO OTERBI oL ¢ U1 BEH W R

) 9’ -
8)0 e
s

(am)
e— -

)]
)
(

& Ce
O &

&
—; gg
C &
m» 5[)
C ®

D™ 2
e —)

o By
O
o /s
> &8
mp
O

Eé Ce
& o
S
-@; mp
(@)
—

D

—

&2
e
—_
(@)
—

=

)

- m
- Com
C

\ =2® om

5 4Q n'i) (@} g

cc
o~
C Co 8\ C
o C o BY
= O O Cc
g
= 8% 8¢ [ e
(@
Or© 6 C @é E!;
(@% (S &(
o B Y
S D
> & B
-

X < -
Co Co — C

I—‘o,'e'-ﬁb

&
B S B
(07 (o7 g
D O g!

)
X

é\
4
3

m

p—

R B
) Cc
(e Ce

Cc O Cc O

C &
mp
GG XD

e /e

4 —
CcOree
[@)) 8

S CO -
® O™
Q@ ne,

Ce
m»
Py

A o (&4
(7

e
> C C
[N $\ Co [Th O

i S v s )

%:
[e]
C
(ex
1%
C
[\
9£
C

D Ce
S C¢ Co -

c
(O eI e I S N

g
Cy ™ Cc O S C¢ Co
A —)
o

Co OrOr Mt & X X Co
— X M~ M C

O Ce

=2

- o
Q
OrCcCc & G =&
)
X M 8; G C e X

\ " Oo0O0C
O @ EB\ ¢ Fﬁ\ Co O MO & Cc Co Ce

- o
- o

Q" O
C =
C Ce
o -

MmO S G
m & &
O
e O N O R,

o m /g e ©
,§ - - ) Co
&
e

(@=
O; Co O (D Co
m 0 O -
M Co
C & F Cc O
= -
)
{
p—
™ Cc
m < O

R

o Cc M m‘ Cc &

O o OF Cy O
(= s e AN @Y Fﬁ‘ >
— m: = Co

e e
c: D
Co FH‘

(@7

(e
anlq
&
A s\
O Co O

o e
éﬁ"@i
c<@o>a

~

r
o

Cc—™ S o O O

m
4|T|;O4
= m,& B € -

S RC T Cog
C &
Cc o

Ce
O m

, X1 D
GG
(@)
- %

~ w
w 7

Ce
p>)
8 @
O)

Ce
m C
X O <«
Cc O
()
Co M
OB

S
®)

~ i Y m C C @ O
O

’ Ce O Co [T So
)
, O C @
e g O
Cc

o
o
)

- -0 Ce e o o

D
— CCC O DS CCCCe™ O CCe
- T C T m > =

co _Q Ce

U0 0 UEODT el

8

O
Py
Ce
O

Ce
D
c
M-
O

mp
Co
C
mp
D
[t

C

dgeE GUO UBRUBO g1 UTud Uenl E apBAlN sEODA dpUNBE & ol
G O geitafions) ¢ O¢p Vo E e KWIAD B BGA. sWel OB s ¢ PREDUET U O

T00U0atTEelUs E UOT @O UO6 UORUBO6 g1, &UGE aaGU0 i
U J C U TO0U0UaTEeUs E |1 OAEe g UEOEOGUDBT «

E, UE&UARAQ) éUE uéumoocwwwoﬁncwume

- C©o

D

m C m
—_
(an
Ce
—

X O M M ©
[\N]
—
anlq

- oo
o C & o
Co — ™

o e XD

Cc ™ >
G & o 0o
PG Co P T

o C Co O
Co
S o

(I)OOAO Ul it ou
Brx, Windows,

C
o Q) M T =&

U
Ubﬁelﬁém U¢D /ETT@OO
Y]

> @
oce
> O
Ce
Ex
EP
Q
E
=
i
;
4%

Avo

T
(@)

EERG 04D 6E GOEOT |

Gg0UOT el |
OUE ¢U0d 5 ¢
UIDelELéE‘JUULEl
eU Ue Ul

=

C\

(@)

C
)

-e-

C Cc T mi OrCc S m O
O &«
< O

mp
(e
Ce
o~

Co ©
& o

[anlq
e M c o
o ™

=& CCa O
o C« O m
>
(@= O

Co C o
Comp & mp o
[N
@]

m M

s Ch o

™ [T m — —
C

o
Co >» P o 8

)
e

mp
B
g Co Co (@ C &z

o
coce Bmes ® o o
T ™ m e
—,
Ce

BoxSma

& oo c«

_)ag
\
4

T Coe

(@) 04 &\ rno)

Co — C X > ([ex3
e Cy C & c o
— 4

o » C >

Cc M N e o
C
N

me
O
s

S
m—c S o oM

o’
& C C >
a c < O
c ®
> S [T) G
D>
=g
@ O e
o O

—
o m

~—

r 8B
o

@)
&
° O/ o

@-@ﬁ‘m)CQQ\CO ;U)
Eeoc S o @r ® —

BEmoe ©C—mm
o o

e —— Mg g
>

() cg o C
Bdops ™
o=
- C Co

s
Co

(@) -
YT
—~

o O
B O C«
< M Ce

ax
& Co
([ )
D’

11



SO Cc e

[enls
SO e DmMMmMMCe O C

O TP Co Ty
(@}

o e CcC ™

Co© O O oy O
- 0O O ™

o

¢
Co M O
—_ —
O; -’
B © =

[an(q
—_

[t
O O m O =

O

C
=

m — C
S C S Ce

Cc o B

D
Co

- Co @g o

O © C o
e El) -

Co Cc JOr Q@ © J¢ S Q
o m o

C — oo O <«

[anlq 8‘
- o MY &
8 O O

O > Co S0 — =
- o>

[an(q
—_

Co CcQ@

- Cc o
oOrme

O Cc C
S.B\ o O

cc
cc
—

Co

O
o BI; Co [T — ¢

=
(@ e
Co
8 m

=
Cc O
N

- 00 > o

N

C Q¢
S S Co &

¢
g
)
o

& B

© Co

—

o
=
pull

(@)
—y Co

(@}
=2

(e Eo eo
O & m E¥

C
> a S B

—_
[N
Co
[
(N
(@}

4
\

= m; < O
B @

- &
= Co
5 SO
@
b
b

- 1
Ce

© o v

e

(@Z
« Cc So [TD O C Co

4
\
>

Co —™
E=2

Cc Cc &
0 O ™
(4

o
O

Co —;

Ce
—
—

D
;C:'e' D m Q~ m-

CoCOMES ® D ECH oy

c

M C

)
3
% g; -
g
%9 Cr Co
)
B o E: Ccme
(

, B —

N

Ce
=,
(&

™ D P M > O S T o @f B Mmoo
O
Ce

)
(

—
Co $) my-

~ = B O come
- &
C B

—
pull
&

[y
4 g; @f

-
m Co

\
N N
3
o
\
o> 8

QR o CMm O

(0=

G
Ce

» Chy &«
[9]
)
3 =
g
S

G C e
) O O — Cy &«
Ce

o C
» O T

c
™ <O QO Ce @ [Th Mh S >gy S ©
I S N S N FFI OOCiee 0O MC e O o T
mp
» Co D
PR N
LN g4
c >
(@)
Ce

(

g
8-9—

o

m o ™

_ [T ©
C ™ 7 C O e

m
o me C »

C S CCOr @ My C

Cc [Ty e O O

%

Co
- Co > O €

o
)

Q»

(@}

X¢ Co
C G

(S @ =

)C*.f
e M CC py C

IS G oy S T O

§

(4
me
8t m o O ?B\ (@ = >
o O
(@Z
(@)
- 4 o
(o7 € o < ng
[er

)

Ce
p>)
QT
o @;
—_
Com M Ce > e
([ex N e
C© oo
(@)
— oe O —
O o
m» m: &

(SN
D e gD CoCo ™C C e

M C &GS CORCTCTTDC>» D0 D0 C

— B o O C
— 8 & eomy M

(@)
S Ct— T Co

(e
-’

[

SO ™
& O © o T Co

(=D}

me &
© OOy

v Co O [TD

& O
Pyl - R =& Cc
I
& &
(07
\ FB‘
Co

(@Z

-’

—
‘@ Coe
‘

o

)
)

B
e
[l E
&
m: ©s

[
>

o

C & &

Sy &
[

- Cc [T

Fﬁ‘ @g > Co @ C
m & ~

& v om

- o

Co
m: ~*
—_
(@
Ce
Ce
—_

m ~ & & mm

C &
o=

- o
Cec M O <«
< O

)

D

)

[}
R

o

m»

—_ Co
 C S S
5

=}

o)
iy

Co

D

—_

(@}

D

Co

o

)
)

S O M & O CSy O S
c: O
o ©
[ =)
m: —
s
(@)
(@)
C
o G
e o
f o

@D
& &
m

e O& C«
- o
(@3 oﬂ
o W
anlq &;
(@Z d)
— =%
O
> C«¢
C &
m X

>0 G
S m

. ot

D>

Ce

@s s

%

O) D

Ce

@‘ o O

- O »

D
)
D

w

o

Eﬁ
8
o

1 &(ddka redundancy). Hip A0 ERYIED 6 ¢ U BEREO aUioW 1T Al ET E
GEUGODOUEeaT UGUdT OAaED e aifdiu ¢ Ud
GoAAdBUGa&RT Ugl UE RIOmQE R tgsA. 06 6 O
(data in€onsesenBy) . g o Ul

Ad Ul @RI 1001 U
61 OF 1]
Ag

X

—_

(-]

(4
¢

o

u

Ce
(e7
c o E

X»

O m»
R

o ©
— C¢

Co
(@)
>

Ce
R
O o

o o o m
—_

m @
Cc ™
—_
[eh
—_
([@x
m M
¢

=/

Ce
Co
C
0 o & >
(@)
o
%o —m
O &
mF & S Cc Co My 64
>
—_—
_—

R

D
- M mp
—_
I =
—
D> Cc¢ <« C(C°$ m: e ~
[SN
(4 SB\ o Q\ pull o

O X
™ Cc S o

o4
- o
—
—
m Co

p S G O
id Co O
O Cc Ce M Co
mp
Cc @ O »
Co

o Ce
m

> [T
([@x
o

)

® Cc & Co

(@
o O D
S —) m

o
(@)
—_ ;
Ly
0 O
D

os
a? C >

= e

Co
C S [TV O¢ g

C o
AP
F OB
*

& Cce

Co
(@Z

& ~—"meg o " mc
Y
)
v O M

- o Cce O™ >
(@)

- O Fﬁ* (o
m g X > S0 Cc
N e
Cc O @
& o o

&
(S =3
C
m»
_—

>) O;
M o
(@7
_§)
(@Z
g
m
(@) >)

&

R N -
?B\ Co ™
—_

Co
="

m: mp
Co
(@Z
m»
)

m O
C .
S [T Cc C
mp
(@)
s v
a C
m»

B O
> o

(@)
[p))
Co ™ FH‘ [elq

- S 8\ © Co
m — O <«

;. C

Cc
"X C O

m»
& & cc o

ﬁf) = O S ™
o E(

R — > O
emomc
&4 §f O C
&

(ex3 Eg >)

ea (@ m o
BT o

[N = =
oo™

o e ™
e Fﬁ‘ Co
N O

(@Z
D
Co
™ —
& =

\
\
g

12



pull
—_
(ex)
Co

p0O0GU&OUE &I U aUGHYBET UoOORDAERT DUU URT U¢UT UDBO
A1 01T 0U06:

egdl &0 eUE UpOUOUEe2d UBRUGGUVUED ¢ 06 ¢apdDdiVeT U U Agl

pO06 ¢00eUPUUE UowUuET2IRPIAGE URI

e AT UAROARDOT EGYT OOU.

s IOQYPAOOE Ul AUV YE Ul éeA2U0 ¢oduailETU

s DEGUEOQOYECE UpDI OO Opd®BE GEDO
GEU Y UOAUI OUUBE U¢OUUT OGY UUEeuUEUU U¢O|&I%®Qw@UUOUu
E Ul £AéE T EU 1T 200 ¢ opiGefedoeralE Q1 UTg Qi ol GedCe @ b1 &l ET E UEO
GgO0UOT @& RT 77U UU UBRUgU, UUT UGT UUS UUBUULRBOTU T U U
GAlN BFWDI O e BEG6 6 UG gBHURV s BEG BV U OF & 8§ GDayabase

3EGAGE gUIRIY e Gyl ¢ 00 00GU T U RUBUEUEBDEGUUSs RO &I U @
UEU8 0061 O6FEIU auveéei o OdDAAI RGEO eUE Ugl URE QIO G OU UT
TOU 7600007 TU ROEGEYT O¢OEOUT UUE U¢mO@OIDEO UGUBT OA &
gU UODRWBUEOOOAOUT UUE ¢1 01 OUU0 UIETUVUOIODAEUGUEeOPU |
Ul 1T £ Ut &« U T ORROEGUU GUAGUET U ¢0O0ADBUT YT AURT (1 OAENG]
Ul A 06U aU0U UBRUSU UtUOuUOT @& R eUE GUEO UGUOY OA&O ¢ O«
GUGUBEURUSOEGEOD GAGEO DithBaseManhderhent@ysiéng -OBMY.

ToGygGPsl UE &1 U aUT OI O ¢00ABUT Y £AURT eUE o OdAEEQT, ¢0O
D80T UGOv0 A UE UETEO60ASU, a6l UgdEGE, UoUT UBEAUGSU @
Ui 6pEdaeUEGE URT RoEGUOT, 0aO0T UGO®dA UET ¢UbWORG aUOI
po@edUE T U UGROI OUTUUE T U UO ¢ud eUE UO ¢OU UU uuvu Ol
UGROT E&OUT U 70U VUOAUT OUUBE TUGUOT sed DEUIGHKD Uoul U1 O ¢

SUGUEOEUUEUUO

OT UEoa 1 0 ElEIEq:oLmJlaeAqu UOEY
j U 0UBEDa RiDWE U0 Udu Uob UAESHOD

13



|

AKGUdYT OAeO GAGURT gud
RO, GU K¢ ER UDEoAAN (BEIQ CGeUE
GUUROE / DaOauoOeat Ul U
Dz 1 Ue E@o @/okapd & U1 0 O/ @
« 1 U D'T ﬁmm@mwuu O D(ﬂ“) @E@Uumuq)d&‘)@cbéé@@mf o0

¢

gpOUUT &G UOU

BEedBUDeddd UE (pOBGW ¢E E@RERE ORI o 0&O0
AU G006 6 UBd AU &RBIAHDU

c T U BUOUaAOEDU 6 e WEWD UD BMEGE Q1 URT uOu OV &1 F
d 0 OuER&BORUE@E EUUD ¢ PO OGOd

« C Ce -m;

uzfeLaeﬁjcoJéLquo¢00Lﬂﬁw£cnﬁﬁJuncw T OA&8&POOa UEJd @6 o
O edvAUEGE &a20EO AEU 16U ﬁaAé E0EYT &l E ¢pUBED,

F C 0d E T UagUEGE ¢1E
Bl OV EYT A0
SEGEO eUE /EuElEO g6

As U0,
E T

N O
Pl C(

;C"

Orm Co© O
Ce
@™ Q
Col‘.'ﬁ
Co Co
rnf=|—=|
(o W
=
=&
H
E’O
E&
G C
O
% o
B C
A m
, &
O C
& O
or —
&

& o
& o
—_, O
O
&
B
&
& c
B

R =)

'@C(

O
R ©
Co c
m e
o
@ O
o
c
C —
pul)
)
Co
C
™ M
o4 Co o,
m»
)
& o
Ce
([@x)
o >
Py
O —

Ce

-
X»

-
mp

D
(@7
(e
(@}

=2

T ¢
O m
(@)

«
3
)
«

o
M
«

D

(4
)

m O
)]
(@)}
un})
e
%)
(@]
(@Z
>
8
(@}
Ce
(@)
— C
)
— O
m
=g
m
&
& &
[y

C C
- o e

C oo e gom
Co C ™ O O FFI D o

_ M Cc O

(@}
S O C Co©S -

(@Z

(=

5[)
E" 7
&t
mo e O oc
> 8

Ce =/ [T
&
( - B
=s
C(
, ©
0O

= Cc>» Cy [Th So

CCoO ™ DCC R
o O

O C«

(@} - o »
[p))

oy O
pul)

m:m:
D
(ex Fﬁ‘ o

Ce
O ©
[}

m»
C
Ea-

oA WA A s o o W

—‘Q\Co cCcy S C e
Ce
(@]

&> m

e O

O Cc <o
Co O Co ™ ?B\ (=)
a»
m Ce

C o

> Co

(@Z

= M’ <y [Mp
;O O C M

Co

v D

]
1] UOAZLGUET U. DD
@il &1OU mmﬂm‘“ QDA DED G
O7 W RIOAAVBOES Vs UO

o CCo G Co M O

?B\ m m <

= D
C Ce
- o>
- m
C«
(@)
(@Z
Co
(@
(S
a»
=
«
)
i
s=1]
&
S
(@
enlq
o
5
' 6

@ GUET URJOUOUEE®
W@ OE GOV EY &l E OO
UagUEGE GQUOERUGI

S
?d\ Co Cc O

S Co [TP >

[ 83\ O

Co M M
Cleo o »

S B

c ©

m &

[SN
(@7

C
o
e

— = Co T M
> O

— m <
Ccor Or M O S

> O

Cc e <« ?6\ (@]
g

Cc O Co o

C o o Co
B
—_

—

]
CcOrCo Co C Cc O O
m»
D
N
c
&
il
C
€]
>
B

C
mp
=2
C s O

me %‘;
o
S5
Y, Ch
H
% )
=<
> 2 e

C
4 C [0}
—_

D Co M Co SB\ m: Co Co
s X Ce

3

;—>
p O
B

o g
%
X
—_
Ce
(@)
C
(e}

— o O C S O
m»

] N N
8 = C G <o

E Ul UagUEGEO. ARO6T U ¢l &0 UE uoel UUUDUEUU T U
61T VGEe £ O EeA£ GUOERUsU, eAUE ¢0O6 &U GUETOUOUT Ui
Ol eul

¢IEO

—_
Co

»
LU C
Co

§E< (@ 114
: > [TI¥
D

»
g m
(@
co O oom
(@)

Co

—_ o
(

g = ®

> m» O
; C2 —t

5

CCCcCc:Cca & e C o <«

o < -

— O Cc O C« I:'ﬁ (o7 s v 7R 1 1 IR = v 2~
()]

(@
X Co
m: Co
Co

o
)
@)«
C
Co
mp
D
c
Co
C
O w»




(@)
(@
Ce

) UUE ¢UBEGGUUUBO YO 0O

“ﬁ“I@Bir(g,Yahoo! , EROIEG.ET Op OEOQUIT
U T ¢0@60 EiOsR O TUMDU A) a@dE0ROE 11 WD EET |

T Uag@UEGEDO eUEY &1 RT a0

= C¢ o

WY o O
ISR S e A

Co Co e
e I Ce M O O

m — o < @ S O C

m o e O

Co O ™ X Co M

C; Co Co
Co Co

D

. goO GUOERO U¢ O1 , 0
O®eBgiaphicdl Information System, GIS) , ¢ d &P UE T U Usl UE U7 O¢l EGI
T a8l BGDAR U RET 0 EEeCee O

[y

C C O¢
—_—) =
Pl

[OZER SN

CCO M m S Mg = x 8

GO E e/d TKep G WORORMDUN gED UG UB T O
pU01T EO tUJqUE:RaﬁlchE@mum@\é@G
E (
&f

— O
< Ce

(@]
™
m: Ce

(gi

nbUppo& Bygtents)i .E O By O T ORI

Ce>» ™
D
m: —
(@}
5:(
C)

Cc [T
CcC T

Ce

— o

Ce
Co
O T
Com© O Cc QO &«

CcOr©e @
S O O ©
O >» OO
B

@(etlm IOI)E e[ﬁTﬁTB@fﬁ@Gﬂ’ ()

= C T

?B\ Co Co [T O M
P = e Co Co ™ o
Co
2 my Ce
Co Co
(ex) I'I'I4
(4

C O
O o O
iy

o;o;gqo c<C(c‘

&
9)
&
m &
[anl(q
E:>
¢
S _,

A
0
1
D1

R —
=
[e(q
C
>
8
O
o
O
« @
=
o
w?
cc ﬁ(
—_ a¥

)
Y
O
m»
()
-
¢ M
C

Ce % > % 4
%\ CcOr O & ¢ ?B\ [0
C Co

o Co ¢
O & - X M -

& Ce
—_—)
enlq
Co

C -
s CcO mp Ccm Cc ™ ) > [T

CREOS M= O FH‘ o I
e O TP B

T =L

(@)

Co
: Co Co Co Co O &i O)

O Comp M © O Co

C [ a D
C Ccemr — C
Oi

U
U&d, 00 ¢0
E

o = o ™
e e
m> &
m C Cc D™
m»
O @
® B

(@Z
C
C«
Ce

I é
Bletd a8 WEEG O 0
arebiouses) , Ul @
né Ahalytical Processing
TRT, U906 1

O @
e mcC Com o

y [T © &9 Cc
¢

D>

w (7 e

Cc O & ©

¢
0 &
(@]
m: &

t

V)
% g;
>

o2
C = o)
e
(@}

&
e}( (@) Ce

Ce
5) Co

Co C¢
’ E E’ m O —*
@)
(@)} y
o o P — >

?ﬁm

LAP

PFF'G- Co M — C« O C ™

Co ™ O & > Ce

Y o
& M C»

Q) R¢ Q¢
@y C Ce
(S _ Co

& o
¢
mp
(@7

Co

[er
m:
(@x
8
g
T
Q
[@})
—_
m
[(@]
o
go
=1
S o
=
& &
(=)
Q
=
(@} Ce
m

Co O‘ ¢
— Co O
I O
-’
C
—
B =

i
(@7

C Co «x¢
cc
(@)

o N 4
* 8 =
py)
=
(@)

(@)}

g <

c & o
(@)}
(@}
D

: e C M 84 o

Co ¢
"ore o

m m: O
(@}

i«

(@Z

Coor ¢~ oo
B ©

=1 1 N

C
> M O Co & Co ?B\ [@]) Fl:l‘ -
® Oy < Cy S >» 7

"m o e O
—_

g-x=
e B
)-e- = O
. C o Ce
m»
C Co

e »
o RO

-G o

cC I:'Fl‘ o7
m: M Ce =™ Co &« & —*

C
E=2
— O
(]
Ce

-
O
cchisendidizntod 1, 0 @& (U O Eischniratbo |

A @ e Ul asdoduationriilés)ti R 2B E O E O

C« O) m QO C & ©
m
C
o
m
<
&
B
&

N <o
T e
m;
O
@]
<
®
(=]}
®
(a3
..>)
O O
(@)}
W
&
B
B
=
s

- D cCoor D
[(@]

Co Cy S¢ ™
m Q) M 1o ¥
T > ™

3
(classification)

C

Co & X Q¢

C <
pu




(@)
-

—;

P

(@F

= =
C m

g o

X
o

o o

X
(@
—_ &‘ (@)

¢UEUUs UET eUUANTEIE OdAA I
Rl DddHE ValE ¢ O OUBE ENT UUES £
U

)

- c
m»
D
enlq
(o N e}

e
(@)

D
Cc O

My o
e
Bb rme
&,

o &P

OEO gOUGUEOEUUEUUG
6] E TEAO0OBN0AT O UAeO uUUUOT EcrE
U] B

=)

e Co E‘(] Co =
m:
X0
B o g
' Q

Q@ Co(@ Cc@
- = E?
@)
¢

I E@eddE oV 14D ¢ORBIABHE O W S0 EG E
B O 0 G0

®»Od OEOO & ¢AUO OROJE b ¢ & HDGAE ¢
&BIBHDO0 (¢ RU e b WADAGH T @ G aULex,
E G E K dz3 Q GEuropip, U 1 EEIl Wk @@he ge 0O

CC Ccgp Ce b Ct Co

o O e » O »
P S YR S el WL

&b
G ms — M C M

(@ T Co

& —m
S
= B

S S O A«
C O o '@s Ce
—_ — >, ™
=h
) @] , B
(@)

B m &
&
TE

B

fri

Co

m

(@}

16



17



- [eo) ~ yd N\ ~ s o~ ) ~

21 0 UEUOO &A6Y O
GUUROE / DdOaudeai UT U goOUUOT &G1T VUL
DZ|UeEEJ®Gp/oEHaej|)l£JI§lI§UIuO/®

T0O DPOVaABIOU GgGyg «RO6T ¢OTT UHI OUO UdL
T Upied A0 A Uiud GygGy
g@GygGy UORO UVUsuUT 0O U ¢0OEAOQUTUI O eUVUGA UEO #RUE aUI
a Al m@G,odd OwA ET E OatooA dlg olEpiCE , U o CAlDG R0 RA ROG DT @B 10O
eUE UET Ui ooEdaxUEGE URT ROEGUGT GU 0T U0 0OU UdsoUUU.
EGROOEGUOUYT U, UDOGE&RI Wk W EUD GH LR:o@uUE e UE BUEIOGO a A£G EC
T @I R U6UOU O ROQGUGUED T ¢00Us TU aEUGOUE ¢T EDOGODdDBUOD
UAeUUUVUGUEYT &1 O U &1 U Q/ H eUE I dhglduddesysiemO o@D EVG VOET Ui i
OAeUU0U0GOB DO CETQIe Ud Giprd iOIA BOB@iE.e OET RIUGHIE Ged R
e £EPOEO6 (UOPEEOU @ UpOT UedolGl &l O6) UEeUUOEIt eUE T U
usersystem) . DZ aUGEe&0 1 UEUO60AsUO UEO O9pOs 0O UI UI UY a k&
dUd UG Al R
DOAUT 0T UE UE aA&GE G Ungdd et erdo aaBID (1ol Ed OOk s 0 e OF,
1 200D . ) .
JEU&@2UUE U060 1 ERUI EGT DWOOIALIURIVE UEURUBOEGE URI
GooOGaOuUOUUs UEO UVUGUODYT OA&ed T U ubBeEODBI U GUE 10000 «
ey KORUGGUEDO / GoUGUEBEUUEUUVO
I_IJ 1. g B AUB BEIZOH O A ¢ O6 UIERI U 68&FEGY
2. DA OF BRI 61 UU a0 o0 Ae UUAGUUGESO Ul ud Ggé

18



g¢ OU0UT &G UUU

2.2pDaDéUE6E& UGg&g UT 0 O
U
1]

gET Ul £ZAeéE AEU
g0u0OT & RT, @&dRU
Isolation, Durability) - ( g U O1
URdZUO6T U O¢ OE
elGUl Us0O06 Ul &

%

QgUOY Ec0UWEUEIUUgs E UDOPOPOSEUE ¢O6 &U A
A

Uraq)OUlwI EIUuQ aeIU |aeoOO UEO
E G§

)

&
m
[
E=2
P
(@}
[\
(@]
Ce

)

—
EE — Co =«

o Ce

—

(e

® O Ce o &°

o O G Cc

(@)
[}
Ce
— [Th
Ce

— Cc—m o
D
M

B BEOMIUTTRC P C P SO CD T

S P com »

m Mmp
< Ce

C O
8
.S
&<
, — Co >
(0] C§ = —)
b

& c & O
E=a O; m4 C§
g 4

C o) @
oo w oo S
m Co O
(@
™ o &0 I
Ce
B &

ememem T B C

—
CC— O C E“ o O ©
/

—

>
= mme & Ct

> coe — R §
OE)_QJ)

5 © o
(@}

oF )
\ 5( 83\ m m

—C TG

=

C mr < M Ce
(@Z

=o 04
(et

c & o g o
>
([@x)

QS @& ©
8B
(@
m»

Q@ Co M & =

OO O T Cm
o -
—_— ) 8

— Cc <t omr O O
Co é;

o

[p))

-_—)

EoaelEs . Ueut U
ROGAOGUE UUE U1l U
DE£e Ul RUA&O ¢ 06 &R

—_
. O C o

— e — o C(-e-
— Cc Cy & C M C

T &;\ Tt Cc So ™
Co Co Co @ > [TV ac o

B &

C &3
o)
C
(@

C° o;

Co© NCO
m: —*

Cce C
o Ce

U¢pl OeU UGEUY OEdUGYT &l O
Ul UG UOEROO ¢9p0aOET gPpBUEL O
d GEUERIT AR (€dnsisfency) Availability, Partition tolerance)

UeOGEYTOUEUU, Ul ORYO gEUB@m{GU@@ﬁIUATQ&l

~ S\ A A

BUNE) &1 U eUUUT 0T EYT & O GUAUBUBUaARGENEG U

&
m = Cc C g [T

couzme@C<ow”39

@ O Co M —F o
Co
(e

=t o

O Ce Ce
CcD o D C SO o C Fﬁ O

& o g

m: G

e O R PO S T Cce
> Co e

C - ~ Co
o o o —F
O ®

m Ce o C — C
(@)

(@}
Co
e
mp
O

)
«
§
«

UUReEeU axaUEU ¢ 0 BiekeoD 1 &) IR0 Bé & UE oW A

=20}

w
=

E 607 2a0E 3] ¢ GAEAIW.60EU a0UOT & U UET
ARIER Ee A2 0 UgUET U ¢UgsoOT UE T EU @¢ Al UEGE

— e m cC O
© O g Cm -
0 C @
o o o
X S — G
Co M O g
= m»
(et
SIS
C
Co
2
b
§
3
ol
—
c
C

PV OOEAIAEIGE UUE 0UO aU0GuUEY
‘OU Euﬁ@UWDEaUO 006

/

(0

S Cc C«x

19



GUD?&@E DO OGuUuOeatT UT U g OUUOT &Gt UUU
Wo G/oEpd 8. U1 0 O/ @
muwu0®m9|0|Ua|D
m

O
&
=
Co
Py
Ce
(@]
‘@
&)
(e
ITI
Eeo

(@}
@)

C —_) =
< Fﬁ‘ -
my- &\ (e m»
—_ C S m =’ Co
m
—_
Sy Co ¢
Co C¢

Ce

- o

P Ce D G O
- e o
O FIH\ = Ot Mp &t
O ©O9 Cg ® N
Ce

s
— e OrC OrMm O Co
C
cCCcocom o M

(@]
(e}

- o
e
m

Cc & C

C O

;
[ =\
—
[\

O ©
—~ FFI m-e — =m0

o O >
=

E B
:u Fb

C Mmoo

Cy S«
oo T e

- e — Ce m —_ o
Ce

E“
B,
0]

4
=
%)

L
<
o

o
<
C
@]
@]
E=2
@]
[N
@]
8

Py
(@)
m»
m)
g(
gl)
&°
&
s
(o7

Py
m
™

<N

™ [enle o @ > [T
o

s D C
Mo 8CCs O

S CCy Co

o [TV [Mh

> < O C
Co

TS C S Co O D
C O T

Co & Cy &

(@)
Ce
C

(@ F‘Fl
(=)
C
Co
mr
=2
e

o

(@ O; < C C
%; S oS
Q ([ex3) -

o
C 0

—_
Co
=
=5 M C @

O
Co R
B N

b Co O E4
N

C B

—_

O = O

Ce

Co

Ce m»
S Co @
Co € ™= Py @2
S Cerne C e
» O = T

«
\
i

— o e
Co & &y O
& O O -
- Cc & O
mp
O E

Co O MO CQ M C

T ©

CcC CcC & ©
’ O MmO @ Ch
CCos o O -g(
me
[ = @4 - = EB\
Co = ©
D &«
G O @
Ce
—_
c
O m»
mp
o
=2
o~ o
[N

Co = B — Qy O Co
8 -
)

8(-6- © Co O @ O

Co O >DCEe @
ﬁs (@)

[
v & Com m
;. S o

& & oo oo O

O Co M

¢iviork) 1 OT Ul 0, 6<|>/E6?‘2UE UpsGESOARDUG O @R D®O EC
L’]Eﬁét’m T0 o011 £ GUOERUBU lfHJmL(bGDDCOo &l U 0000
IalﬂmaIMbdel poOUALkEEE U A
quEeU uUE OE UEUQ

T

6¢ Co O ™ C

co o—oc—c M
mp
D

- @ S Cw ™
Co

(@)}

C P

LN(
FD-)
m
C
<

zuo T0 UpOUe

—_
O)
« O
y ©
o
[N
m:
Co
m:
AN
o
(@)
@]
Co
a 04
Qs
Ce
- o
)
= O B o
>

UOT O¢ O DF UBD GURI U6 0 ROBSG ORD 1




(Entity-Relationshipmodel) ¢ O6
gou UOedm®7oVUAE E
poOGGaed0O61T E U E
10T Ul O i U UU
06 UaDA O UUE
b1 E0OGODdENT .

[—

- G C
(@Z
=
(@)
(]

cC CcO
e C
Co

m: FH\ C M C O & Ceo &«

> oy

Co C«
Co

e >»CcCom
(@)

Ce
4 @f Cy O Co

- ez
ocmuo e —
R © P A e R N
- = B m
m]r
D

pu

(Yt
e ?B‘ e &\ $\ o D
D>
mm O O
O &
C O
>

(@)
ot o m M
D>
O M

—
— Pv
)_>: O O

Ce
Eo
D N N=

C C
o M
o~

b —ad

o I e mo —

om® oo
e co om = |

B

o c

'QV O)
20

m C M S Ore O

- o
m © 1T O
m

OV &l RT eUE 1 UE!L
UEO UGUdY OA@O

a IAEIO0 || U0®@IUIeDd VWERW E |
&@umwﬁomquuU@

Ce
—
—

o [Ty
o O ™
c ©f
- =
(@}
Co
Co ©
(@
— 3 Co
[S e =T o _) =
o m
A mQ @
& C
My
o8
m X
¢ O C« ?B\
mh O
&
(@}

3

(@ a

(@)
(Gins

¢ T
(EB o E¢

m e
m»

VCy
Ce

- m g\’

2
(=) \
ﬂg

<
C e
i

m»

_@)
m

O
O

et
— O

(@

Q
Ce
-e-
Q
B
.
., &
;&
H
; %
>
=]
rn/

o

e QO O &

Co
C
Ce O4
—_
C
(Ul
Pl
e
C o5
— ¢
D Co

o O
Q

(@)

)

Ce

Co

= m: m»
(@)
m»
D

(e
s ¢
» O
d Cc S m
> O; o; —_
O o o = Co

(4

=g

(@]

®)

>

o’

C

C

C

m

O S O

. c
—>
Ce

5
o
(02}
O
=
Q:
ﬁ
[
Cs
]
y S

GUQNme|O|EaO|UUE
T@mmmammfww@mém ET E
o Oé ge UnEIGE @oUEN TOEN U AD |
UEO ud¢d@isdl eed cRE U e &0
etio WiCEOPEGUs U

o o7

UAeDOU O @UElveb
0 ¢ 6 GNBtNlY SQL

, >3
) i rn)
< Co [T I C° m4 (@Z

C B o

E=2
C
(@

, &

7 m;

U co
m
)
Ce

«
)
)
M

- -
i

m —

- C

c

SNt

PO

G <

o€
m

m @& Co— c @
o i) c o =

Q
=
(@)
g6
)
Ce -
m e g,
S o
o7 '@) FFI‘ >) )
m m S o
o & D
G &
m: o

Co [T &

or
§.e. @I By S Cy oo

By —

>
[
)
§
Jd

&
1

)

Cm v
oOC m e
Ce

)
§

o O
s 08 &
O —
—

Co

=]

(@

&
B
; ('D))

é:

C o

" CoC© (e e

Nk owbdPE
PR =S~
o
s

21



« Y ~ s o ~ rr N\ A ~ ~ pe A LT X v ~ ~ ~ ~

24g0REUUéUOI Eéd e@WEGCKGOUOUUUEE A
GUUROE / DdOGuOeay UT U goOUUOT &aY UUU
Dz 1V Ue E@o G/okapd & U1 0 O/ @

T0 ROosHOET OB O WRIEGT V¢ Epms‘eﬁsr-PARcy

T 0 Usied #Hi OO E®AOOROEGUOT UTUd GgGy

T UDedEOU0 o WOOOU 690G 6GUEGT UUU 0T Ud Gy
T0 DOUaAUEOWG EF Wop Ud 1T EDO badgvare)l UT 0O Gy Gg

&0 ¢6©EA®UTGTE ¢06EA6006 1 U Ggég ®£RUE
i

-
S

)

pujl
o O
Co @! [

a»
Co &\ —7
=)

Co <«
Cc ™ Co &

Co Q (o))
Cc C M Ce &«
m
|'|'|)
5 —
‘B »B S
E’é
¢ Co
=
o

cc
cc
—

é.1¢. goUu UPOUUI
¢ C 0o O8O UT 1T UA(
#OUEgBULUYT BAGE ¢ 00O
ERT 0OdUsdY OAal w0l

B OMm e C g Co

- = > m A N
D

- O OﬂTTC(
(o2 m»
—_

BR MO OO &
ms ¢

- o O
o >

Co
M S0 Co X C¢ $\ o

O O ™ QF

C O C« Fﬁ‘ Co Co &Y O
>) Cy Co
O M <«

e
)
Q¢
Q¢
8

OCEpedip (intethal level) , &
U tgaeO, uEl. UE
o} &

Co

&@TN@@@@@@@@ﬁé@AMEO a
i > i EE‘G @Ub

m m Co ©¢ Co

™ C T D
- = mn T

CCCCoOPo o mc GXx

—_

Uu e &

N v M e A Ve o A

)
s H)
Co 8 T
O o @
(@
C mp
—_

8

Py

@)
o

%

o Fﬁ‘ R T Re Co X«
; &

gUI EeOg Do
gl OUO RO O
dOo0AdUTT U
aktEOD. U
UpEUB &P VUU
0 UE TUEU
®0

-

_,'Lg
¢Q”
;@
E
E

B =

O) Ce
C

< 5 -
o
o

N— §
C

My Cc

C«
(9>
)
o 3
[p))
C
b
(@)
« C
¢ e

%@ﬂg

oy <
& &
. O
\ —_
Es

m

@}

» o
oo aﬁ%
4 4
- @i c
H‘ }
&
o &

o e &
1 &= O (] @é

o O o
S|
& & O &

mp
—_ é? A

, ,
— =
o

;
O &

(@A)

M e oA o

B CO B
© Cc Cc
e = g B
S M C &
o721 I N =

(@}
=)
=
¥
(an
X
o




(o.CRt, Javd @ ROEGET O
dUd&RUE O e UU WEHedso. 0
GRUUE UGAEDR IO U O ORI U
0@
L°J

3C(-e-

¢6é&0é0éé® @mmmmu @

Co
(@)

AT 0 Ueunt E Eeé
160 Ul @1 U0U ¢ 06 Us U
(Data Definition Language, DDL) R ® &
U066 GRe&GUVURT. 30 UE Alaaau U
UT UsGUOEROBO UUGO6O utlUOY & R . R.
RUED® 1 Okl iRpatdWanipulation Language DML) RO EG ET O
OET EY @0 RGE, UEI EGUARAC
guou Ol & IRI ®R

U U 100 UOsi

U 001 Ob
1

— o
C

Ce Co

—_
e
O m> M

B

Co
)
Ce @ > —

TTUU

E=2
O
(@F
>
(@
C

=2
o
(@F
>
O
C
m C —
—; C(
™ — mr <«

C
o C
2 M [y

& O Co
Ce
m O O O
>
(@)}
— a —

Ce
G — e o

C Co Ce

]>) Co -
Co S0 Q M Ms e FFI —?

0 S O

m

D

Ce

Co

Ce

T

—_

C =2

o
Cc ™ [
Co D © Co
anlq
([@x)
—_

N¢
My

O <«
o O‘ O O O

C G e «

(@)
G C
Cy M Cc ™
C
> C¢ X O

C
C XD e C(e- Co

C

—Ce O CCO TO G S

MG o © O R

GOO—"e Y O -
— &‘ c§ Q¢
C
m
C

o M Cy o o
Ch C Co O

cc C
m Ceo &«

mp
D
m O O Co M M

D
o 5 & M O «

Co O O, oﬁ o - (0]

o —

>
G e O®
o M Co O o Q€ C

— Qs — Q) M So ¢

& B © O Q¢
m G o

me —*
C M

& C
(S
[0}
é(

Ce
Fr O M & 6 & & C

cc OO @ Cc O O

. C4
®» MO e CC C

o P S
mp
Co C O cc O Cc Cc @

Co © (Cy Co
C o —
morcC o e
G Oo
o M < mp
a S >
— M
D

Ce
E=2
(@F
Co
&
Ce

«
NP
. OO
mp
co o
O Ce TD
Co
pu
Co
m: —
O
é)
Q.»( Ce °
s S
B2l
& o o c
o <&

g > $\ (@)
™
P o Ce

)
=]
g
%,
a3
pull
— @)

" .
) O?

%

$ o Ce

, &2

)

(
o

o QO M
o =
< B
O)

Or Cc
)>) O
RS
- ?B\ g)

C w
=
m»
E=2

o & &
(@Z
—_

Q:
O &
m
D
m
C 4

Ce ™ e
D Ce

oUUdeExUHes) Ugsl UE
o . g¢OU0U0T 00T 0
i a006bO ROGGUU
U0pOeaUEGE WRie DAA a

E 0 U@ O(stgrggrdadanend. gO o6 ¢ OG0

o >
(el
D Ce

|'|'|) Q\ 8\ [
(e
5 —

O4 -
(@)

Qe o Cy S«
E(
(@)
o O

(©x¢
m ©
o o

Cc S O >
X’ [Mh Co
Co D

23



o Ore S Co O
e - O »
O O ¥ S »

P

» e Co X

UsuoO GouEegd UpOewvelo
UEGUUUesT EGEDO GUUOY &l RI
ga@lE U¢Od gellwidE OelURII .

gEURUEMEIUIAE Uihanshction manager). 36@Wo 1 U1 UG DD UI0G & GAE

U

iy

UR u O
0 ¢o

mp

U

D -—

GUOEGAUUUBUO TUEUO60As0O ¢ O6 @d ApEIE 11 e @O DRI EDHCR
UoUU ¢oa&pUE TU UeooRelUs OlueilEOE E Gol UITUAG. pl
Ul A1 EYE UT 0O ¢O0a0OU Udu &i U7 UdUpUVaEen 1 OAUBEUGT I
00 TUEUO6OABU00 U) Ul A&l EY E &ROEN GaIRO6 .6 UET al o Ad ER
OpOEULOBOPOUU Upu UEO uUUO T UEUMHOBSUO ¢dpUE T U U
300U0AT RUUEGU@O BadMaripuldiori bnguage (DML query compiler).
DOUeUEUUE AEU 0O 0¢OuUuUE|U pO06 Usil UE o609g08eo6l O
IO ¢gO UBGUETU ugil UUUE G0 Al oaaaU RUEOBEGY OU ulu
GRUUOEe UT UOUBAOUUGE eUUAITEIE AEU U901 OBAUG S
dOR&OUT UUE ellEeit CERAIG .0

UE T U Ul UG2006T U0 UPEDI 01 eURI:UU 6¢0G60GUBT DUU «
Z3WUAT a UUE G E Data Dabiitionl Language (DDL compiler).
AT OARO ¢ U6 UO Reoteirtnty contfol manager).
JEURUGOEGE K¢ UT £e UE O E Qogding &nd @douesy anagary O 6
JEURUGOEGE ¢ 0 OO R@UEr thénagen). 31 E O
JEURUGOEGE g¢ Oe geé U qdiokage mathgedi & RI
61 067 0 UET 6 UE@hEdvae T U GgGg, UU T ERUIT @Y OU0U UEI
UUUGUEY @1 O UO 1 OAEGYT Eeu. goUb U¢OUUT OUsUUE Udu U
eloal UOROGODHDOUDAETL UEROE T U UESO UoUBUsURRBOO Golel
. 101 £Au0O usteOo, GoaeUoaed UpOegelouED, ¢EBUT £
EUGUOOOUU GoteUoaed @ GoalUBT UUU ¢O06 1T ¢9OBOUT TU o]
1 OAEGUGT eURIToBOUAL BUEEOU e
KORUGGUEO / goUGUEDBEUUEUUC

1. DAB) 40800 40U U O (EEG e BD@TRUAE T @l RT ;

2.G‘F‘¢““0L’J©Eﬂ’jc“)a?:ateéo e WDEARDDEGUGT a0 21 U GGy

3. DA 40B0U UY @7 UUU ¢ Ob6 AU@OUWOT GWEla URET g Uuu OV

4, gl UGed 00U BOUGEUVDUD POGOGUGT DU ¢0O6T oD O

900 Ce&l 06 10U ¢UUURGHE B @IBAIE Gl D OURT U U
UEO aA&GEOD

24



25 QUUEAOGg GO
GUUROE / DaOauobeat UT U g¢OUUI &67T 00U
Dz 1 Ueé E @ @/okispd & U1 | @:
) o @ UUEBAOOGH Gy

Ul BG4 RUoHIB FEe A& U d48@ U
E D &

BUOUaAMUOEOU ¢ Ud AT E ET E

MHO URIT EBHPOI OA

[0Z —) —) —
Co C Ce

e
_

C

o4
ﬁ%‘
o o o ch;)
‘g(
Ce
_

C
e
m: &
Ce
(@}
- o

Co
?& I C &

& @ M c

M-
o
o Cog

m C
& Co
Co C«
& C
— &
. Cc
:3
B
7
c ©
Qg & o
- M Co

D
Co C¢
5 Co —_—

m Cc ©& C
D

?B\ S CC
O & $\
ey =N
'3

CC [T —

O C H:k Co O
)

OO R O R MO
(@)

T O
=N B

8 c
B

Co
- o &/ O
Omg ™
of Bp M m
k5%)

)
CCge o
- S 82 o 04
<o FH} C m
O X &
m ©¢ ’¢
> _g (%

C g a

Cc Cc © C

(@7
O
T C
O C
> M
m
g
—)

-
Ce
(@)
m

3

N

)

-
(@)
R

(@
Ce
([@x)

)’ c@lcoccyg o
(9] 6)

%

4 C

S

/My

=
h=g

e

%

m» x:

o @
8(
.o &
m,’g
O
& b S
'og 8
; S,
- 8
()]
8
m’gi-%

¢c§
2 C

gi (o))

o
’ To O
[SE=2
a x)

i
i

Co

’ O C My
- Qs e
c o
& oo

C Co
C
i Co m
3 f— ™
\ m c

D
o

X o) Cd ™
Co Or e M < O e C o
S
m» m
8o«
o =
e ¢

3
[@)) o
(S S}
cr —
-

¢

5
4 )

)
ete
@)

3
IS

m:

= M Cc Ce Fﬁ‘ C-Co oy
c
y Q
Do &
C
C
Co
Co

¢

& O © /™ X Cc
C 20
¢ '&o

e

(¢

m

(¢

C

O

C

iy
- ™

—? Co Co O -t = c O m‘
©
©
@
Imé
@/
=3
[=41
=t

OSSO OCS O O

C @

ey

FH\ O ™ CcogpmXDmC O
Ce o 61’
O
>
B
=
8 >y M
— Co
-

o]
®
O
M
&
(w3
G
=
M
O
[ex
Sy,
2%
&
Nl
8
C
Cc— O O B
(=])
©»
o=
c O

Co o ™ o
Co Co Co Pﬁ‘ = m FH‘ Co > OrM ©& & S C M — C M g(

U
Edho T QO2OT YOO Us |
0

Co Co
(@

(e

m

(
«

C
Ce
7 my
' ¥
o]
So
i

?ﬁ) S
C
[l
(o))

—_
Ce
=
&
ngé
%oﬁ
=
C
Oco

D

y C C
Co
m»
o

(o7

QF Co N«
(@Z
(@)

Co
NS 8

Co
(@

M
O X O
UL

C C o

D
o™ O T

) B B m
- ay O

enlq
cCc Cc /™ Co Co O¢
)
O C«
(@)

,
, O O
- @ O &

CCD S ™ C O

—_—

enlq
| X Co Co
(@)

)

—_

Ce

_g(

Q; =~ e
= M

«

(4
—
el
o
8
—_
Cc
el
m»
Ce
Co
et
C
[}
Q»
C
M
o
C
8 o
[p))
C
m
C —
—_
m
(@x)
(@]
[}
Co

«
(e
Ce
()

B2
C
[
a»
(@Z
_—
C
Ce
—_
Ce
mp
Ce

=2l
(@Z
(07
m
D
cC

- C m
—_
m >
M
P e
O
> m ®
C ©
@]
4 -g-)
T B
.
(=Y

e g O

' Co Co M D
@ Co Co —/ o —

' o
S R

Ce
(@)

[en(q =
- m e (@F s Cc [T
" —_

X o m m

o O B C Co N
C C Fﬁ‘ m: e Co
— M — e o

ﬁgE&
= Coog e o

o H‘ Co — e
m
G &; o O

EO / goUGUEBEUUEUUO
FE eW@d@e®ey oV #HWU @PEYn

Ukl O UTEDEOU O OGIhEIED E - U1 6 ¢ (HidnBdéid) G
O UdDEUEA BUW WBODUT UY EG&IE gUu O &1 RT ;

L P
N
(@]
X
C
B =
%ﬂ

25



« ~ ~ o [o) o N A v ~
26 gEUU UU OG =6 gJ
GUUROE / DdOGuOeay UT U goOUUOT &aY UUU
Dz 1 Ué E @y @/ofkapd & Ul 0O/ @
10 ¢ ® e Ba Ou OF &1 U
Toﬁéﬁsﬁﬁafﬂaéa‘efﬁb Tveouo
E

O ¢
Q.
Ce
D
(@]
(]
>
mr
c
(3=
O
C
334

o A

poOWT UT E avueéeY OT Ut EG

GUET U¢OR® T UO 0l U UIT A Os6T T0 Ui UEDUUEe £ T UAA E
T ET g6067 0 AEU eUUAUUT E aA&kGUE aUeUD‘ﬁﬁ)AéE‘EO‘iéﬁEUéﬁlé“.
boOu A2 UEU ¢ Ob enm_u/w@ anditietl dond En/rankind=¢ Ud UUE® OUTTWITAEU U O]
0OUT EO 2015 UET GEYOUEeGUUEUU URT G6gGg aZAZutWamagESd 1 O
hitp :// db-enqgines.com/en/ranking_definition #
Koatdtoin ;

Iovwioc 2015 | Maioc 2015 Iovwvioc 2014 SABA

1. 1 1. Oracle

2. 2 2. MySQL

3. 3 3 Microsoft SQL Server

4. 5. 4. PostgreSQL

5s 4. 5: MongoDB

6. 6 6 DB2

7. 7 r2 Microsoft Access

8. 8 9. Cassandra

9. 9. 8. SQLite

10. 10. 12. Redis

11. 11 10. SAP Adaptive Sewver

12. 12. 11 Solr

13. 13. 13. Teradata

14. 14. 17. Elasticsearch

15. 15. 15. HBase

16. 16. 14. FileMaker

17. 17. 18. Hive

18. 18. 20. Splunk

19. 19. 16. Informix

20. 23. 23. SAPHANA

21: 20. 19 Memcached

22. 22. 22, Neo4j

23. 23. 21. CouchDB

24. 24. 26. Couchbase

25. 25. 28. MariaDB

26. 26. 25. Firebird

27: 27. 24, Netezza

28. 28. 27. Microsoft Azure SQL Database

29. 30. 32. Amazon DynamoDB
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