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ABSTRACT

In this Internet and the new technologics era are coming to daily life come with the important
issue about the data securities of documents store, backup and transferred over the internet. The mobile
phones and its application are always the leading technologies that allow people to communicate
and transfer their documents in mobility convenience way. The Android is a popular open-source
operating system which attracts developers and users due to their several characteristics such as openness,
casy-to-use, efficiency and a powerful. It has several popular Android’s applications on the market that
served as the document storage on cloud, one of the most popular called “Dropbox”. In this special
problem we developed an application called “ROGBox” for enhance the security level and user privacy of
the document cloud storage by using the AES (Advance Encryption System) encryption theory, which
provide high level of security and DRMs functions to control and manage documents. It’s comprised with
the Policy Manager, DRM Server and DRM Reader. This help to manage and enforcing authorizations
and permissions of the data files. It will allow the ROGBox"s user to have a more security on their data in
backup, authentications and authorizations manners. User can now gain control and can be able to create
their own policy to share files to their friends and create a new independent password to increase the

security.
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2.3 ﬂﬂ1N§Lﬁﬂ?ﬁUﬂ1H1%ﬂ1 (Java Programming Language)
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1. JVM (Java Virtual Machine) mihndlu Interpreter
2. JRE (Java Runtime Environment) 111191 14 un155u T1s5un5u

3. J2SDK (Java 2 Software Development Kit) L?‘Jusyﬂﬁ'muﬂﬂmﬂmnmﬁn:n
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Java Platform
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2.4 Eclipse
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! =
IUUD4 Eclipse

a A = o & 2
MINN 1 Laasyesu 1 HREIDIYUUDY Eclipse

q

Codename Year Platform Version
Callisto 2006 3.2
Europa 2007 3.3
Ganymede 2008 3.4
Galileo 2009 35
Helios 2010 3.6
Indigo 2011 3.7
Juno 2012 3.8and 4.2
Kepler 2013 4.3

2.4.1 Android SDK
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2.4.2 Android NDK

Android Native Development Kit (NDK) 9¢¥117@eu T1l5unsud 100181 C/C++ U Android
LY g o 1 1 =1 1 g
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FanNanl#iny NDK aziiaa
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libm (math library) headers, JNI interface headers, libz (Zlib compression) headers, liblog (Android
logging) header, A Minimal set of headers for C++ support, 10A®13 (Documentation) Lﬁ'aiﬂﬁ’iumsm

Tsunsuuazaewng uazdredraldsunsuaeaTusunsu 18un hello-ini 1ag two-libs

2.5 52uul A5 Android

d a ws = o o o
HoUATOHA (Android) Aoz uvUHURN sV atmeye I WITAUATY (Open  Source)
<3| a wa Aa d 1 3 o o Saq o v oW '
Wuszvulgiansilaugiueguy  Linux gneenunuindmfuginsalfildeedudie i
] a W a v J &y a o
Smartphone Tablet 1HuAY gnAnduuaz WAL TAs1S ¥ MIBUATOUA (Android, Inc.) FeAp113TY
c? o r_’?l, 1 a W c o @ 4 )
10A (Google Inc.) lAvhin1soreuT ¥ IuTin.a. 2548 Android grilasiaiie T w.a. 2550 niaufy
2 ¢ o SR g ' a o A ¢ ¢ 7 o 4
msneaslomunsuaada lavoud FulunguuosnSimuanersauad, sendurs uazmsdeas
i A w 3 oy o W o P 9y a wa
ANHIAY NTeNUAT s IdadmiugUnsainan Tay Smartphone Al¥5zun1iiRNS
i A =} a o qy = Yas =Y < 1
Android 1nT041151Y8I1ANAB HTC Dream 1AgUTHY ifia (Google Inc.) i ldTuaNwTouTuatiags
: J " 1 =1 ¥ y s { [
%9 Android 1005%u 1.0 1&gnidesoanunldnueiiauiunenisadasmifiotuii 28 sueou
§ o = a wa o o
WA.2551 (.7 2008) iiipaningUnsainldszuud§iiAn1s  Android H51uaumn 9Unsaifaau
a 3’; o o= 1
MaNNIEAY 11w IuNsmsoiauuglnsanlivuaniineuazanuazduaunaneg
M ld MIus Taaamsadon ldmudosns uasninueslufismedimuinwamn T sunsy
¥ ' [ '
(Programmer) 1d 21U s I sunsuieldamuuszuulfiins  Android liil9deafionn
-
m31ziidoyalun1siansIune Android SDK (Software Development Kit) tsizon 131# minvanin 14
=) Vv P YY) 9 =) 1 A o 9 =~ L.oA
SeuguaziadnWAUIADIMIITIHEUNTHI 09 118 T sunsuAWauILE a3 Android Tnaia Ty
1 1 . [ 1 =] 9 ::. 9 s 3‘1
M5IHoUNS 15005 WIW Android  Market uavInazna1de lassadaniw1nldluniswamniu
@115 Android SDK 9z8aTasea¥19u0901819191 (Java language) lumsi@ouTisunsumsg
Tsunsuiiiauninldezdesinnnegniold Davik Virtual Machine wu@eddyTasunsuoin
iy o ' 5 . ; . > ‘
A9o9v9u0gn101d Java Virtual Machine (Virtual Machine 1W3on 1dfuaniminadondiTsunsy
] ! 3’; 9 . o A A o o d 9 Y
M1UBY) UBNDINUULAT Android 633 1 sunsuunsuiidamesaswurfduniiyu (Open  Source)
I~ o o 3 o a P o ' a9 LY = Y 1 o
Wudmwaunn v lddniauiauls awsohwe Siniduntuindnu1de1a e Useneudu

a A X 1 v
ANWTIENYEY Android THiNuTUBd1aMn TuTagIiy
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311 13 uamedayanuaives Android

daN>D=0ID
$ Techmoblog

Ui 14 nanana TuTa8 Android Uugilnsaitoans

' o . v A g § v W ] = o w W
TUNAIIYRY Android 2 195 adoilufouuunnu TaelidrsnusvuduBeadidudy

! 1 4 1 ' o w
M99 2 LAY Foldunuaz1eazBuAR197 YD Android UARLIIBS TU

' & a d [ al o
M Yolau API Level | 8yncs tna3tua iadm
|
= — N S _
1.0 1 23 AULIBY 2551




1.5 | Cupcake (FWiAn) 3 5.627 30 BB 2552

_1.6 Donut (1a1in) 4 2.6.29 15 daniau 2_552 (SDK)
2.0 |Eclair (touna%) 5 2.6.29 26 AAINN 2552

2.0.1 Eclair (0iaa%) 6 2.6.29 3 FUNAY 2552

2.1 Eclair (luna%) 7 2.6.29 12 4NIAY 2553 (SDK)
2.2 | Froyo (s Toinsn) 8 2,6:32 20 WYBAAN 2553 (SDK)
2.3 Gingerbread (UUN1]9%9) 9 2.6.35 6 TUAN 2553 (SDK)
2.3.3 Gingerbread (vuailadia) 10 2.6.35 9 AUATWUS 2554 (SDK)
3.0 |Honeycomb (57979) 11 2.6.36 22 AUATHUT 2554 (SDK)
3.1 |Honeycomb (S’Nﬁ@) 12 2.6.36 10 WOBANIAN 2554 (SDK)
12 repon oy s s |semgmassen
4.0 Ice Cream Sandwich (aua 3y losn3w) 14 3.0.1 19 9a1AN 2554 (SDK)
e 15_ ____________________________________________________________ 1 6 _____ ;‘mﬂn .
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_______________________ { ! B )
4.1 Jelly Bean (19221i1) 16 3.0.31 28 WQUIBU 2555
4.2 |Jelly Bean (10aadu) |17 3.4.0 29 AA1NN 2555

4.3 |Jelly Bean (1002 Du) 18 3.4.0 24 NINYIAY 2556
4.4 KitKat 119 4.0.3 %26 WOAINOU 2556

Y a
VDAVUDI Android

s ' a { g o 1
1 anudiuldsenisilefeduszun: dreanuiidly open-Source ¥ l¥suilodoauisn
T w 19y o & o o £ . g/ = g 2 A =
nIn1eenI AU luuddeimuatudiiez 1% Android uazdivanuiidly Open-Source T9TiAUGY

anuilasld1FnuNet book 1aaq

2. 5101 Open-Source MTA 19910 ums lduazamrsadidu ldsudunseaiiosnin

IAUAER AALAUNUNEATIA 1182 Android (lisausImveunTesiild) gnnit os ¥e9 iphone

3. mwnsananoslas lidesasiu T IdAuS snus lumedszma mifowmaTuTaddug
4 = lv 1 ' 4 f,
Wesnrmiluszuuida SemnsoRaur1dios ludiuvesrendursnielumsoaiiy 90% 110

anszmauazdn  10% iHuvesaulng Tasld plattorm android nawsanau 1sunsuanee

£

" ' o @ o . a m Y

T¥ograuny lifivasida daviannTusunsu 1y android (SDK) Humusa lnaau 19 1aw5q uag1i'ld
A Y o w A . = 1 9/ 1 @ ¢ w = o Y 1 3/

UUDIINALMOU iphone wnaﬂaumamayaszmniwﬁﬁwmﬂmauwmammmmmmﬂawayja

9
WY itune (NIUY

4. ¥NABUNY iphone 1147 Android Wi luiFoan13199y application va1Anats a1mse

anuad ldeulvreuninnd

F 1
5. ansaldaudein ldazainuazanlva
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YoIFeUD9 Android

1. leannifludedlmiluaaia Tsunsuiez 19187 ussuuda e S 1sunsuasule

A LY =

A 9 a 19 1 . & =] W Y3
ANHBY NTWAIUIDIVIEATIYINIT commercial software ATZUUNAIUINITA U I.Mﬂhlllllﬂiﬂu

4 ] % 1 a;/
Uayninud 19 esond 141 Idswinsaszuutesnss

: - = ¥ o o i i
2. Process: Iiaun3alla Process 1091d dulla Tsunsuoz lsinindurz suogosnainuaaen

& o : 4 y = o v 2
HeaghliinieadinaFoss doanaslysunsu Task Manager Aotila Process ¥lgasnuina

3. (oMo uAY Window Mobile lutdanuunsvatoves1dsunsy msldan Gps uazasle
1 o a ] = . o 1 1 ' & 9/ 1 @
NUIWNUABUNUADTAITIU Windows 1149 Android 63 1ai T@peauiueu Sanamsldausudy

A Ineda ludadulFauniz ne laaun

4. lramenmszmydudou deahanudilane

Y 1 a ¢ a = ) dw ) Yd A
=7 @ﬂﬂﬂﬂ@ﬂlﬂﬂimﬁﬂﬂﬂﬂnﬂ"I%Qi]ﬂ‘}fﬂﬂﬂ%u"lmﬂli'ﬂ

2.6 AES (Advanced Encryption Standard)

Tl w2540 (A 1997) NIST fiTRsamsfegannssuumaidrsiadoyauun nduny
! 3 ' ]
DES #sdod1 lutlaeasioudaniu ndsenii DES grinsn Tassmsviann AES 185 udy Tau NIST
o Z = =1 v a v o @ 1w a § o
nasnndy (lud 1998) NIST  AlfiiadInemswadunilandedanes nuduniesmidonTag
o 3| @ a 3 [ L 2 o a
Amuald 128 Bitilumasgiuves uaz 256 Bit sane3iuei1ey gnamidenidauniadu 15 sanasi
uazilog s danoifiuiiudhseut sunagahesanes Nuved Rijndeal I85unsdaiuldruzimse
< 1 9w o A 1 "W s 1w £ = g/ ) 2
ez 198an0T NUNEIINAINT uA Idnulasasuiiiiy mntiude ldnaedlu REC 3826 dawa
iy v @ . S
ldfou1nsgIumMsids @Y AES (Advanced Encryption Standard) uae 113 W.¢1.2544 (A.7.2001)
AES 9904 1umsid15WaunD Secret key U Block cipher Invdane3fiuldae Rijndacl 81147
a ﬁ . d‘ a [-73 =
15UA0A (rain doll) 111U Block cipher NoanuuY Tngrineonuuumsisiasuaibouaasau fe T
a da o da o '

LoU LAY (Joan Daemen) LAE THIBUA T0UY (Vincent Rijmen) 15u11av09Rdnmaniuszniie 123,

A a =] Y o =l a =
192, 130 256 U uazudenvoyanNvnIa 128, 192 w50 256 Ia uazlull w.r.2547 (A7, 2004)
Y o ' ) A et ' = '
vomualumasgiuargaeyaalily AES Whaiadoyalasld Key fifluuanis q 18 Fa'ldun

128 Bit, 192 Bit 1A% 256 Bit
LAY
aaaudin
B 15 attacks v e

=3 @ @
B s lumsdhswauazoeasia
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1 w =~ [
B anwdwlumsimuniumsnseyiimsuuy byte
AES Parameters

ci = a a w Y
MIen 3 uapemsnlseudieuilseansamluiiten 19 ves AES

Key size 4/16/128 6/24/192 8/32/256
(words/bytes/bits)

Plaintext block size 4/16/128 4/16/128 4/16/128
(words/bytes/bits)

Number of rounds 10 12 14
Round key size 4/16/128 4/16/128 4/16/128
(words/bytes/bits)

Expanded key size 44/176 52/208 60/240
(words/bytes)

Tunaumainsiadoyauuy AES

ad A

®  Key Expansion : i0 M3veefgvioaaduadine 14 lumsidiswaluusazsey (round)

® |nitial Round
O AddRoundKey

® Rounds

i . & i < Y <y LY &
O SubBytes N17UNUNLVUY non-linear ‘]fﬂl?lﬁﬁulﬂﬁ‘llﬂ%lﬁﬂggﬂLLﬂu‘ﬂﬂ’JﬂﬂjWﬂEJH'EI‘H‘NQ

AWM TNV lookup table

g & § . ' @ e P
O ShiftRows : Lﬂuﬂluﬂﬂuﬂﬁlﬁﬂuulﬂﬁ)(smft) G],uLmﬂsz’JLL’U‘]J’mﬂfl‘l_lmmmmu’J‘I.m

Myua
ar . e ¥ o o
O MixColumns : Aamsnaudeyaluneduii Tasmssmdoyana 4 Tudidrdsiy

1 o o T 4 gy A
O AddRoundKey : umag ludlu state 9zgnsaifundazAdvosouindaldoinns

ad ¥
VYA IUTUADULTA

® Final Rounds

= i =& ' J o g 3 =
O SubBytes N1TUNUNLUY non-linear cﬂﬂllﬂﬁ$]lﬂﬁ‘llﬂﬂa,lﬂ%ﬁgﬂllﬂuﬂﬂjﬂwﬂmﬂgﬁﬂuq

A20NITHLLY lookup table

g . ' o 1o =
O ShiftRows : L?Jusuuﬂauﬂmﬁauuluﬁ(Shift) “lmmasumgmmuﬂaummmmmu‘n

NIHUA
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v o' as " é’,— 5
O AddRoundKey : udaz ludluaanszgnimdrruudasfdvoseuiiudaldoinms

¥
A TuTURD UL

AES Encryption and Decryption

Plaintext 7 Key 7 Plaintext
Add round key — w0, 3] Adkl round key
=
Substitute bytes E

Shift rows

Addd round key

[ Ixpand key ] l Inverse sub bytes I
Inverse shifl rows.

Round 1

Round 9

Ciphertent Ciphertent
(a) Faeyplion {b) Decryption

Round 9

Inverse mix cols

Rourxd 10

wi40,43)

[ ¥
31U 15 uanamsithsiauaznensiaves AES Tutuneudieg
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AES Data Structures

ing | iny | ing | iny San | o1 | Saa | sos Son | S0 | Soa | sos oldly | ouly | owdg | outys

iny | ing (g | iy S1o | S| Si2 | sa Sip | S [ Sia | s outy | outs | outy | outy;
----------- > e

iny | ing | imyg | inyy RN S1p | sai | S | s outy | outy | oty | oy

ing | iny | imyy | ings S | 5 | ;a2 | s S30 | su | S | sas ouity | outy | oudyy | ontys

k| ks | ke | kis

> (W | Wy | Wy e Wy | wy
ky | ks | ko | ki

L T T

(b) Key and expanded key

] v
Ui 16 uaaamahave Ay Substitution

maunuiueaz Tualu State droa1 MR8 1491091519 S-box (Substitution table)

P
n
»
w
o
o
o
o
[t
o

20| 30,

03

a a a, a SUbBYtj; bl.o b1.| b1.2 b‘.a
0| 0.4 b2z Pus
by, | b 2| D33

S

3UN 17 1aAIn 1591 SubBytes 30 Substitution



S0.0

o0, So0.2

So.3

S0

S20

S L

i3

520 | S22

53,0

S31 | Sa2

533

S-box

(a) Substitute byte transformation

B
1.0

520 8,

1
522

)
530 | 530

5'3,:

533

31N 18 1AAINI3H191U VD4 Substitution (LT S-box

M13199 4 LEAAINIT1 S-box N 1FiNew

7

0 1 2 3 4 5 6 7 8 9 a b c d e £

0] 52 | 09| 6a |d5 | 30| 36| a5 |38 |bf |40 | a3 [ 9 |81 | £3 | d7 | fb
1| 7¢ | e3 | 39 |82 | 9 | 2f | ££ (87 | 34 [ 8e | 43 | 44 | c4 | de [ e9 | cb
2] 54| 7b | 94 |32 |a6 | c2 | 23 | 3d|ee |4c |95 [ 0b | 42 | fa | ¢3 | de
3]08| 2| al |66 |28 |d9 |24 | b2 |76 |5b (a2 |49 | 6d | 8b |d1l | 25
4| 72 | f8 | f6 | 64 | 86 | 68 [ 98 [ 16 |d4 | ad [ S5¢c | cc | 5d | 65 | b6 | 92
5] 6c |70 | 48 | 50 | fd [ed | b9 |da | 5e | 15 | 46 | 57 | a7 | 8d | 94 | 84
6] 90 | d8 | ab | 00 | Bc |[bc ([d3 | 0a | f7 |ed4 [ 58 | 05 | b8 | b3 | 45 | 06
. 7]d0 | 2c | 1le | 8f |ca [3f | 0f |02 |cl |af [bd |03 (01| 13 | 8B8a | 6b
8] 3a |91 |11 |41 |4f |67 [dc |ea |97 | f2 [cf (ce | £fO | b4 | e6 | 73
9196 |ac |74 [ 22 |e7 |ad | 35 |85 |e2 | £f9 | 37 | e8 | 1c | 75 | Af | 6e
al47 | f1 | 1a |71 |1d | 29 | c5 |89 | 6f [ b7 | 62 [ 0e | aa | 18 | be | 1b
bl fc |56 [3e |4db | c6 |d2 |79 (20| %9a|db |cO | fe |78 | cd | 5a | f4
c|1lf [dd | aB [ 33 |88 |07 |c¢7 (31 |bl |12 |10 (59 |27 | 80 | ec | 5f
d| 60 [ 51 | 7£f | a9 |19 | b5 [4a |0d | 2d|e5 | T7a | 9f | 93 [ c9 | 9¢c | ef
ela0 ([e0 | 3b | 4d | ae |2a | f5 | b0 | c8 [eb | bb | 3¢ | 83 [ 53 | 99 | 61
£f]117 | 2b |04 | 7e |ba |77 | d6 [ 26 | el | 69 (14 | 63 | 55 | 21 | Oc | 7d

A15 ShiftRows MIADUMUNUALVIUNAUMUATI0o NI AT AU

No

change

Shift 1
‘—-

SQEZ
S-h‘lﬁ:!

%0

2.1

%2

a,.,

aLO

a
- .-

11

-
0

LY

=
&0

e~
a4,

Q,,

R
a,, a,_,:
, fu

Q0

Q)

i ™

" Y
3UN 19 uansmsvinulutuney ShiftRows

ShiftRo
: st al.l al2 al.l aLO
32.2 a!: a?.o az.I
Aal A30| Ay, | Ay,

30



31

. r 1 Y] o 9/ o w =Y o 2 o
3 MixColumns MsttlasrTuunazaoduiily state table Tagldanaunendiamans FI9LNTLM

v ¥

alx2 +a2x +a3

" ¥
314 20 uarmamsvha ludunew MixColumns Tugivessianls

MxColumns

&) c(x)

So0 | So | S0z | Soa
Sto| S| 512 13
S0 %20 ] 522|523
S10 83| 530 | $33

1 ¥
Ui 21 namamsyhamluduneu MixColumns Tumsgmumm3ng

Y

Y

A

-\';l_u 50,1 -";).2 -"6.3
Sto | Su | S1z2 | $1a
$0 | 1| 522 3'2.3
Sio | Sar | 52| 533

o @ 4 o [ o a { o I~ = I} ¥
Auna 4 lud luaeduidernundoysy Wansui ldmuandluauns Ind Tudea fail coo= a0x3 +

: B o o 8
M3 AddRoundKey Huns XOR Fufdiudayaly state table Tuudazsomiusuidozatralutuaoy

Key schedule
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Dol Bl Dozl Bra
Dol by, byl by,
b, b| by, R
byo | by POETD; 5

Koo | Kot | Koz | Ko

Kio| Kool Kz Kyg

Koo ko] Koz oo

Kso | K 33

| ¥
3N 22 uaasmsyhanluduaeu AddRoundKey

N13 Expand key

Y [
VAAA

Wy | Ws | We | Uy

\ Y A
D
/

v 9
U0 23 uansmshamluduneu Expand key 1300159610 key

2.7 ANT (Apache Ant)

Ant #50ii¥01AN 31 Apache Ant 71D Java-based build tool IAeinTRlumI AL script

dmsudald ane yhawunuldynediafeasunszuiunts Build Package TANTZUIUMS Build
3 o

package A9 N3TIUMININUATIAGINLAT checkout code 91 repository 1EITN compile 9'1¢

4 ° w 4 [ A ¥ A o
class TH& udnim139m5u 13104 Java Executable file 1itouwonswInan Ui server (Facode 407
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M3 Tag 190551 18z /M exccutable file ingould Twan lU1Famy wieB un'ld3uiu seript #141ums
¥ Automate Build Tool a51d 109t udendng it

1. Checkout code AT II0F (Repository)

2. Compile g Jjava 1l class

3. 5@1%’1’6@‘1%% Java file (Executable file)

4. iga package M 90 ‘CT%J’I\‘JGluL’Ji‘)%"I;'Ju&uG] (Version Tagging to server)

o o &
5. OW INAAA7 executable package YU server

U 24 mmuaasdydnual Apache Ant

2.8 MuPDF

Vv

MuPDF ldgnraiuaz I5amuundanail a.6.2006-2013 Tasu5Hn Artifex  Software, Inc.
: i i 4 ] o =y I o % & 1
Fuilu lightweight PDF uiaz XPS viewer fie1ddmiulumsidla Iddwieidrgdmiy pDF a0l
= = a a g A & | : o = G ¢t
Wlag 1dTilszinnmuazsandrtstiuTaeiiuns render ¥99 MuPDF 399231015 render nuvi 1314

=) : a a a o o o { :

na NIz AiunaT Aulssdnsnmuazdesldounsalfusern itanlngemmn Falums

¥ P A g Y & a 2 4 A y i A A
render HudzhvoyansovonNulntuuuuuminduazasnaouiui lasldanuuudaznud
v 1 1 a3 = :
19veAAz N Tasmsuamiiu pixel iWoszgauninves Ilddoyalumsitiguuse MuPDF Huuia
{ < o : o o o .
dn saaFuazlinnuanysel 150950 PDF 1.7 Mlsznoudaendnnis wansparency, encryption,
hyperlinks, annotations, searching uazdnuinue Tael¥dmsus1u Xps uay OpenXPS documents LA

g a 4 a a 1 4 U 1 1

MuPDF gniisuiiudismsvianiniuadederiiomansaal imsswan i lmiogiawe Sumngey
o ¢ w Y A 7 o Y ' o [y
nunestuuazgluuumsléanu Taefineisu 12 vee MuPDF ldgniasseeniftimsiamn

W : e , )
features THNUVUNBNIT OV 19U filling, javascript (1A% transitions

< : w- ~ o 1 o
MuPDF 11y free software &g ldnegwannaimnsofivaiilumouns 1dunseriily
@ o o 2 ¢
USudgedamlasld nmolddosmuaves Affero GNU General Public License #iilusasinsfioyqa

Y o @ w i o = i o 3/
1l opensource panli 1401 Taedagiiuonidunessu 3 Adeshmadeduiesmannslfay

TR
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?314%91% MuPDF

Download U1 install Android SDK 1¥i5e1% DYLAZHINT Run android tool 11D install platform

' r ¥
tools 1A2¥INTIHY tools LAy platform-tools directories 19111/ SDK directory 9171111015 Download
uaz install Android NDK 4d@391m1siu NDK directory 15111 nag 1901918 IDK (Java

Development Kit) 1481z ANT (Apache Ant) @gjuﬁ";

Function arguments
" 1 . ' né 3 3’, 9/
Function #1149 14 MuPDF interface wagiugﬂmm arguments CRNTIR) arguments Uu9g 19911

< 4 U " 1
AUuLY Global iiodims dem parsing 30 rendering Tunthves document 19U

2 I~ a {
o an exception stack (see error handling below uJumsﬂs'ailcg}mmmwmﬂﬁwu)
. o A 4 Y o
o a memory allocator (allowing for custom allocators L'ﬂuﬂ'mlawuﬂwsamamgiym“lwmmi
13 U5ual3e dsuunssosmanaanudie 1810 memory)

. . = 1 Ag { g T
© aresource store (for caching of images, fonts, etc. Lﬂuwmﬂwum%’mu%yamm)
o a set of locks and (un-)locking functions (for multi-threading a1ms" Uﬂ"liﬁ’ld”mﬂ’mfjﬁﬂﬁg‘ﬂ

¥
MOuraeunTaNiy uaz 199981 function Tuasrha)

i ¥
uaz WU Function dU9YDI MuPDF interface 1449291171514 arguments 99015 IUAIUVD
o & = 3/ ¥ Y o
document, stream 18 QUnsaioun Favzuonnsldanu ldnszan uazamsoldfuauuny

T 1 4 © =]
single-threaded %38 13/ 141 proxies iovhammatn i1y

Error handling
MuPDF 14 exception handling 1131/11119097 151 macros i 11713 §AN5 error HagaIMINaunI 0¥

: I~ =) [
M3 cleanup FaluanuBusdudriamnsold &y cros trysatch system A28 taz ludnnatoniy

=1 LY 1A " n; 9 s 1
uaieada il complier fiamnsa 14 ldnsulunnniu fodh

fz try(etx)

{
// Try to perform a task. Never 'return’, 'goto’ or
//"longjmp’ out of here. 'break' may be used to
// safely exit (just) the try block scope.

}

fz_always(ctx)
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// Any code here is always executed, regardless of
// whether an exception was thrown within the try or
// not. Never 'return’, 'goto’ or longjmp out from
// here. 'break’ may be used to safely exit (just) the
// always block scope.

}

fz_catch(ctx)

{
// This code is called (after any always block) only
//'if something within the fz_try block (including any
// functions it called) threw an exception. The code
// here is expected to handle the exception (maybe
// record/report the error, cleanup any stray state
// etc) and can then either exit the block, or pass on
// the exception to a higher level (enclosing) fz_try

// block (using fz_throw, or fz rethrow).

o Y M

Macro 1989177 3 40 Ao

v
o W

v oy A . 2 o @
1. ¥ return A1 AW try (‘goto’' 30 longjmp) Fuumiadelunssanisnieluves macros Lag
U 3 o & v A 1 A a -3 v oo 1 =)
veawalulynminenda 7 code 9xaTIntuF NRaTY ueiuez a1 1l lumsdremie
5 _y i —_ Q‘ 1 ) ‘g
WIDMIUAAINE error report AU IAUTNIAATIAT 1S DRANAIATY
2. Thefz try(ctx) { ... } fz always(ctx) { ... } fz catch(ctx) { ... } 13119 atomic C statement 8114/

] ' -4
mauvanil:

if (condition)
fz_try(ctx) { ... }

fz_catch(ctx) { ... }
1 Yq Y dy
ua Il -

if (condition) {
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fz_.try(ctx) {..}

fz_catch(ctx) { ... }

. y . . o
Macros implement 19 Taeld setimp LAY longjmp W30 1150 19 standard C Tun13vieu
H3099M15 functions #1189 T9UE £z try/fz_catch dv Tasndna lugrdaualsarenasiy
Y add . ; & q v W v Y A
AU fz_try Uazu1aNAJU f2 try throwing an exception #4114 114n15AN3U 5795 UT0RANA A
=Y Y a 1 = 3y a o A Y ‘
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91UUDI macros 15U

house build_house(plans *p)

{

material m = NULL;
walls w = NULL;
roof r = NULL;
house h=NULL;

tiles t = make_tiles();

fz var(w);
fz var(r);

fz var(h);

fz_try(ctx)
{
fz_try(ctx)
{
m = make_bricks();
}

fz_catch(ctx)

{

// No bricks available, make do with straw?
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m = make_straw();
}
w =make_walls(m, p);
r=make roof(m, t);
// Note, NOT: return combine(w,r);

h = combine(w, r);

}

fz_always(ctx)

{
drop_walls(w);
drop roof(r);
drop material(m);
drop _tiles(t);

}

fz catch(ctx)

{
fz_throw(ctx, "build house failed");

}

return h;

}
Multi-threading

=) o
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AAAD page 1% rendering FIBIRIY threads e library 11195¥1M135360 thread Bu e
Threads 91 921013 handle UT requests i@l MuPDF %Qm%uﬁ N single threaded DE19RY7 #4911
peflsznoutiog 1 threading issues #21MufTl MuPDF Favefalss Tomilutosvoanisilides
locking ¥30 o5 10101 13 ludaneen Favzazainlumsidonutle MuPDF 91910 user supplied 1

A3 locking functions Ta8v£411715 11/ard19 operations A1e9) Tuanimuaadouiteion multiple threads
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Use a different account
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€ > C' [} rogboxserv.no-ip.org/phpmyadmin/index phpTtoken=9a8107 24

L g Do you want Google Chrome to save your password? |S¢vepasswovd‘ \Ne;vrmmis.siteﬁ 2
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@ 8l 2 @ @ Table .  Action Rows & Type Collation Size  Overhead
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Tunand119iu9z 19 E-mail 5y user TUMT Log in 1azyi1n13n3en password 71 187 msains 15@ae

A [ Y J Ed
L‘Wﬂﬂ']"ll]llﬁﬂﬂﬂchlUﬂ"lichD'LUﬂ\ﬂﬂu

COFTM.a2 . jl79% @ 12:21

N\
Welcome to ROGbox

email

password

Register

Ui 51 uameambineTumsidh14 RoGBox Tudu Log in



§ o ¢ 3 o . . ;
1191113 Log in 13 viSouosuazidr1dmuznuiunih interface 1949 application

Yool ML 18% 20:14

L e

3141 52 anani9o interface Y99 ROGBox

4.2.2 M3 Upload File

) ) - 79

1un3 Upload File idoamstiuamsari Id Tnonatjunats (Fayanuaidouma) uazidendi

UploadFile

64



65

D &
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|| encrypt new password

If password is not remember, your file will
gone.
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T Do you want Google Chrome 1o save your password? | Save password | | Never for this site
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Edt B¢ Copy @ Delot 2 Mips Vdb WEIMEVE)  Unnadble  1ec20534 6a19TdIIATERIBHIL) . A 1 DFE48828A033€095 10CITBI0EF T600C2
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[ default password
(not recommended)
__| encrypt new password

If password is not remember , your file will
gone.

Upload

517 57 uamami90n13 Upload File 11214 Default password
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Encrypting.

UploadFile
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Uploading.

UploadFile
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Successful.
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4.2.2.2 M3 Upload File UV Encrypt new password
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|| default password
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¥ encrypt new password

If password is not remember, your file will
gone.

gﬂﬁ 62 UAAIMI9DMT Upload File 141U encrypt new password

o

10U 921115 Overwrite WU File (AUVUT Ao File

9/

. dad ¥
WINEIHA : MINTNT Upload File Niaos
Imifins Upload argavzTsiuve @iy version arga wnfin1s19 File Foifoafuluna

Y 4§ § o Y o ta oo
Upload 9 M@ 193w ufiou 1aziiioin Upload 1187 Server YDIAAUIILTINT reset AANTNS

Share A19000 l1dg



O DRL2 0 75% @ 12:38

Warnning.

If you overwrite thisfile,Server will reset
share'right.
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Vuouuassaniu: Wl Configuration message
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Janknngarakeas APN
BDY Internet ua: MMS
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4.2.4 N9 Share File 48 52UY Friend list
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1inuduA Tao14 user vos application 130 E-mail Tnsaunsnshinis Add ieritugfidoams share
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Other peoplefile. ... .

URL : https://db.tt/tubbw...
Sender : ztonlovez@hotm...

URL : https://db.tt/IFWJfG...
Sender : ztonlovez@hotm...
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C B CEZTM.A2. I 74% & 12:43

onaOther.peoplefile. .

URL : https://db.tt/tubbw...
|| Sender: ztonlovez@hotm..

URL : https://db.tt/IFWJfG...

Sender : ztonlovez@hotm...

31U 76 uanani19e N3 Download File 1143115 Share 11
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eOther.peoplefilec .

B URL : https://db.tt/tubbw...
I| Sender: ztonlovez@hotm...

File : example.rg
Sender : ztonlovez@hotm... .
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........Other peoplefile. ... ..

| URL : https://db.tt/vpb7Y..
Sender:tonanumart@gm...

"

File : APN settlng_Andrmd
Sender : ztonlovez@hotm... .
File : example.rg

Sender : ztonlovez@hotm... .
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Other peoplefile........
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Downloading SDK Platform Andreid 4.1, APL16, revision 1 (64%, 331 Kil/s, 50 seconds left) (Close

- e ——y

Show: ¥ Updates/New V) Installed Obsolete Select New or Updates Install 7 packages i
Sonby: o APl level Repository Al Delete packages |
e e _ BB

Downloading SOK Platform Android 4.1, AP1 16, revision 1 (64% 331 Ki/s, 50 seconds left)

\

31U 9-4 uaRIdIMEMS install Platform Android

124



[ £ Android SOK Manager
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Apache Tomcat (313 web server ‘n'ﬂﬁuuﬂﬂﬂ Apache Group Tawilu software U321AN open
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Documentation
Tomeat 8.9

Apache Tomcat \

Search
Tomgcat 8 Downloads

Welcome 1o the Tomcat 8.x down'oad page. This page provides download links for chtaining the latest version of Tomcat 8.0.x. as well as links to the archives of older
rejeases.

Quick Navigation
Release Integrity
You must verity the integrity of the downicaded files. We provide OpenPGP signatures for every release file, This s:gnature should be matened against the KEYS file

which containg the OpenPGP keys of Tomcat's Release Managers. We also provide an M5 checksum for every release file. After you downioad the file. you shou'd
calculate a checksum for your download. and make sure (t I3 the same a5 ours.

Mirrors

¥ou are currently using hetp: i cc.columbli he/. if you encounter a probiem with this mirrar. please select another mirror. f 3ll
mirfors are failing there are bockup mirrors (at the end of the mirrors 1157 that shou'd be availadie.

Other mirrors: hitp //mermor c¢ columba edu'pub/soltware/agache’ ¥ Change
803

Please seethe file for packaging information. it explaing what every distribution contains.
8

= v o .
51 9-2 uerAant19en3A121 Inan Apache tomeat

3. udwhmsdenluaau core U350 Binary Distribution

[ Tom wwenen

« c tomcatapache.org

T T ar—Ee——— e
Other mirrors: Mtp /muror cc Combu sdu publsohware agache/ ¥ Change

803

Please ses the BEADVE fle for packaging information. It explaing what every distribution contains,
Binary Distributions

* Core
© 20 (pg mds)
¢ 1Lg (pgo mds)
o 32-DAVWNGONS 20 (g0 MmaS)

° §4:01WN0MWS 1D (952 MSS)
02 itan, 2ip (pg0- mas)
’ 2640t Wind ics \naller (gD MAS)

* Full decumentation:
° ALgZ (D§D mdS)
* Depioyer:
i 950 mdS)
< ALEZ (RER M3
o Exras
o |ix Remote lar (DgD. M5}

+ Embedded:
° 1ALSZ (RER. MmO
° Zp(pgn mdS)

Source Code Distributions

* el (pe mds)
* 0 (ps0 mdS)

L'}

5107 2-3 namaniinen1sanii Inaa Apache tomeat TUEIY core
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¥ 1 v
4 mntuldinmsuan file udue1113lu Inamei idoanis i 1011140 Crapache-

3 N
tomcat-7/ n1iu e lvims set part TAgA@NY1N my computer @on properties

5. 159N Advanced system settings

8 ContrelPanel » All Control Pand Rems » System

Control Panel Home

% Device Manager

% Remcte settings

% System protection

% Ataced gutem wenngs

au

View basic information about your computer

Windaws edibon
Window1 7 Prefessiens! !
Copytight © 2009 Microsoft Corporation. Al nights reserved.
Service Pack 1
System
Processor: IntehiR) CoreTH) SCPU M45D @ 240GHE 240 GHz
Instatied memory (RAM): 200 GB
System type: 12-b#t Operstng System
Pen and Touch Ha Pen or Touch Input i avaslable for this Ditplay

Computer name, domain, and workgroup settings
Computes name: C5-KMITL-PC W Cnange settngs
Full computes name: CS-RMITL-PC
Computer description
Workgroup: WORKGROUP

Windows sctivation

Windows 15 actrated
Product ID: 00371-OEM-8992671 -00008 "If.:”l“ﬂ""

Learn more crimne.

517 9-5 uaaant e set part #1131 Apache tomcat Tuaau Advanced system
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6. ioils 1ﬂgﬁﬁ1ﬁWd System properties /A5t80N Environment Variable..

- T W e oM
(/i) M3 ConveiPanal » A ContreiPaneiBems » System : BE Fa P
Control Panel Home z : R b4
View basic information about jf System Properties
% Device Manager Windows edtion I Computer Name | Hardwars | Advanced | System Protecion | Remate|
Rernote settngs. |
¥ Window: 7 Prefesmsiansl || Youmusbe logped o0 0 3n Admestrater 1s maks st of reve changes
% System protection. Copyright © 2008 Microroh Corperdl | | 5o
% Advanced system tettings Service Pack 1 {1 Viousl effects, processor schaduing, memery utage. and vetual memoey
‘ G
‘ User Profias
|| Desioon meengs ratedio your ogan
Sytem | .
pres b 11 e
Precesson IntelR) Sato and Recoveny
Instaled memory (RAM): 200 GB System statup. systems ke, and debuggng fematon
System type: 2eedl] | .
Pen and Touch: Na Pen ‘
Cnmumﬂmnmdnwl;luﬂ‘ [Eveormert Vonsbies. |
Computer name: csr:wi Wy Crange temng:
Full computer name: Cs-km]
| ok || Concel
Cemputes description: S
Werkgroup: WORK
Windows activation
se ¥ Windows is activeted
A ot Product ID: 00371-OEM 899267100008

§1Jﬁ 2-6 LAAINT199NTT set part LRVERT Apache tomcat Tudau Systems properties

1 g ' a { 1
7. 21 1ﬂgwﬁ1mq Environment Variable U131 14294 System variables °lﬁ'ﬂanﬁ1,jn New

rEnviron.ment Vaﬁableﬁw M'

User variables for Doe
Variable Value
C:\AppServ\Apache2. 2\bin;C: \AppServ...
TEMP %%USERPROFILE % \AppData\Local\Temp
™P %USERPROFILE % \AppData'Local\Temp

(o) (o) (e

System variables
Vanaoe Value -
ComSpec C:\Windows\system32\cmd.exe L

FP_NO_HOST_C... NO
NUMBER_OF P... 2
0s Windows_NT v

(ear. ) [ peee ]

o J [ concel |

 enm— s

5171 9-7 uanavi 193 set part #1151 Apache tomeat Tudrumsiiy part
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Anie - 1 gde @ , 2 4
8. 92inTA14 New System Variable /510500011 Tugoa¥oduls Variable name a0
F

1y JAVA_HOME d@7uluseq Variable value 1#ldfioguos ok #ldimsdians

, ol 2
@ouusn 1uA29819 JDK 8¢# C:Program FilesJavajdk1.7.0_04 11n1UUNA OK

P -
New System Variable o)

1dd719 JAVA_HOME
Variable name: JAVA_HOME o~

Variable value: ﬂ C:\Program Files\Java\jdk1.7.0_04|

lanoynnads JOK ok ][ cancel |

5171 -8 udAan1i1993 set part AMTU Apache tomeat TugIum sty part Uay

I location

- o g a a d
o vnfuliinms Start Apache Tomcat Vuan Taoidh 11 Tlawe My Apache Tomeat

Y d' o a/ Qy =) C;
miu Ui Tnawesd bin IinsAvianani startup

Il Ele Edit View Tools Help
Il EPSON Easy Photo Print v & Photo Print

Organize v @ Open Print Bum New folder == w
¢ Favorites Name i 4 Date modified Type Size
B Desktop __ configtestsh 2/9/255515:52 SH File 2KB
# Downloads 5l cpappend 2/9/2555 15:52 Windows Batch File 2KB
. Recent Places __, daemon.sh 2/9/255515:52 SH File 8KB
[&) digest 2/9/2555 15:52 Windows Batch File 3KB
4 Libraries __, digest.sh 2/9/2555 15:52 SH File 2KB
< Documents [Z] setclasspath 2/9/255515:52 Windows Batch File 4KB
o Music _ setclasspathsh 2/9/2555 15:52 SH File 4K8
= Pictures 5 shutdown 2/9/255515:52 Windows Batch File 3KB
B videos __| shutdown.sh 2/9/255515:52 SH File 2 KB
(5] startup 2/9/255515:52 Windows Batch File 3KB
/% Computer _ startup.sh 2/9/2555 15:52 SH File k8 B
&L, Local Disk (C2) 0 tomcat-juli 2/9/2555 15:52 Executable Jar File 38KB
a Local Disk (J):) s tomcat-native.tar 2/9/255515:52 WinRAR archive 256 KB
s Local Disk (K:) % tool-wrapper 2/9/2555 15:52 Windows Batch File 5KB
__ tool-wrapper.sh 2/9/255515:52 SH File 5KB
€ Network [ version 2/9/2555 15:52 Windows Batch File 3KB
__ versionsh 2/9/2555 15:52 SH File k8 -
[ 7] startup Date modified: 2/9/2555 15:52 Date created: 1/10/255517:37
l-‘:‘éJ

Windows Batch File Size: 2.06 KB

C e ——

' - =
519 9-9 LAAINUI9DNITITY start Apache tomeat

L'
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10. dievnmsilandn a2 ldnaansaanin

l)t‘]ll()l)ulq weh .\pp[u-\tuln directory C
2555 5:58 ib=|0A*PT2 org.apache

eat ll}'ulh\ndul‘l
INFO: Creation of S
31 took [5551 milli
B2, 2555 12:45
ectory
INFO: Deploying v
A.n. B2, 2555 1%
irectory

INFO:

for «

tance

cureRandom ins
conds .
58 1ip

Hoar P12 org.apache.
applicat

:59 1b=l|0A*PT2 org.apache.

@2, 2555 12:45:59 ib=|6Aa*Py
tory
Deploying web umrl ication (l
B2, 2555 12:45 :59 ib ’ll]b‘ll"
irectory
NFO: De plu-,-lnq wehb d]r]lll[.ﬂ ion dim:(lnl-u BN
25 12:45:59 ib=|0A*bT2 orc
'http-hio-888@"]
org.apache.
‘ajp~hio—-8009"1

org.apache.

org.apache

T
co Hi.mdll ] B

59 ib ']lm'l’[‘

»t‘utmq I’nutu(()lH(mdl(r [
25657 12:45:59 ib=|0At by
‘u-rur.1 tartup in 2878 ms

apache
catalina.util

sion

on directory C:iNapache
atalina.

Deploying webh application directory C:Napache-tomcat

rectory C:iNapache
atalina.

Napache
.apache.coyote
coyote .AbstractProtocol

catalina.startup.Catalina

tomcat happsNdocs

ID generation using

tomcat bapps

startup.Hos

-2\wehbhapps\host

tomcat—7\uebapps\manager
startup.HostConfig deployD

tomcat-7 \uwebapps\ROOT
.AhstractProtocol

51/ 9-10 uerAs1 19833 start Apache tomeat RTRICE R RRIY!

start

start

133

ionldGenerator cr
[SHA1PRN
catalina.startup.HostConfig deployD

examples
jonfig deployD

manage

start

org.apache.catal ina.startup.HostConfig deployD

o ] o 1 =) o 1 Y o
11, ¥1M3sNAAOUAT Apache Tomeat 191 1An50 1ai Taui¥ia1 localhost:8080 91197

wzaliingaagadrnans

£ Doesytum 7 [E] Assche Temeat 700 e
L Ccf localhost
Home Documentation Configuration Examples Wiki Mailing Lists

Apache Tomcat/7.0.30

™  Recommended Reading
@ Security Considerations HOW-TO
/‘k\ Manager Application HOW-TO
Clustering/ Session Replication HOW-TO

Developer Quick Start
Tomcat Setup Realms 8 AAA

JDBC DataSources

Examples
Eirst Wab Application

Managing Tomcat Documentation
F inity. acce e MAnager wedapp Tomcat 7.0 Documentation
fined W
Tomeat 7.0 Configuration
SCATALINA_HOME/ conf/tomeat-usars xml
i Tomeat Wiki

Changelog
Migration Guide

. Securitv Nnhcn

ﬁ‘lj‘i"l 2-11 Llﬁﬂ\‘lﬂu'ﬁ]ﬂﬂﬁ“ﬂﬂﬁ@ﬂ’ﬂ Apache tomcat MU

Find Help

Wpache Software Foundation
w http://www.apache.org/

Server Status
Manager App

Host Manager

Serviet Specilications

Tomcat Versions

Getting Help
FAQ and Mailing Lists

The foliowing maiing lists are avadabie

tor Apache Taosas

= |
m
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MANUIN A,

JSP

< as  w & A 4 A < <
Java Server Page (JSP) 1iumna TuTadd miunsniuquidemnIoaanuouiuusaiving
' 3y A g 2 4y Yo d = v vaoood A
Huns 18 serviet At Tdsunsuvmadni lasumssey luumanesEonlyuuntiiieuinents
o = ' o ' o 4 & Y =
Yurlzadumanonld3umsaalgad1#duedail Sun Microsystems faiun Java ldd1edamalulad
2 ) . i = o = i
JSP 1)1 Servlet application program interface (API) Taw 1sP f3sunonlanuma TuTad Active Server
Page (ASP) 193 Microsoft Vg Java Server Page FonTdsunsy Java Nlasumsdszuanalag
{5 < = = { g tu - 1 3 i
1813 Active Server Page tAvaasydf Idsumsualaedulsansa (1w VBScript 130 Jseript)
1 ot T @ i o 4 [ )
fowma 1§73 deludadls wazwe HTML  fifumsidonTesiy Java serviet 119a5alif 1

WWANA JSP

Web Browser

Servlet/Filter| JSP pages
: (View)

|)avaBeans
(Model)

U 2-1 uaaalasaaiamsnauyes Jsp
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s L = v
fegnamstaaullsunsulyau

Maoenaua a.jsp fadatudoe notepad
<body><pre>

<%

for (int i=1;1<=10;i++)

{

out.printIn(i);

}

%>

</pre></body>

favenauyla b.jsp :: 81F0YAIN DSN 11 ODBC MLTAAINA
<body>
<%(@ page import="java.sql.*" %>
<%
Connection connection;
Statement statement;
String sourceURL = "jdbc:odbc:empl”;
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver");
connection = DriverManager.getConnection(sourceURL);
statement = connection.createStatement();
String sql = "select * from empl";
ResultSet myresult = statement.executeQuery(sql);
while (myresult.next()) {
out.println(myresult.getString("emplid") + "<br>");
}
myresult.close();
0>

</body>
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MANHIN U,

M3AAAT MySQL

&
MySQL Ao Open Source Relational Database Management System (RDBMS) %IRBDULTA
3’/ I~ a o 1 o 9a g 3 A o o
MySQL WuiiluvesusEn MySQL AB  ualudagiiudiniluiiives MySQL Ao UTHM Oracle
Y t:i ar a ]

Taos MysQL  wudedudugiudeyanldiuanudonlunsimnldauun web  Application
3 1 = g & A Aa ' . o 1
Fuedrann Fududiunitaludaiisoni1 LAMP (Linux, Apache, MySQL tiaz PHP) lauf70814

=

1 ¥
Web Application Alns 14 MySQL %4 TYPO3, Joomla, WordPress, phpBB, MyBB, Drupal SRILINE

v
Tl

] d 9 ' & . ' = . g o1
G lwdaualnanting1d MysQL ludiumilauss Production 15U Wikipedia, Google (lulaanves

g

o
MIAUN 1), Facebook, Twitter, Flickr,Nokia.com Ll81¥ YouTube Wudu

duns AN (Graphical) : MySQL so95umsanusunsiln (Gun delasiiTisunsuaiegi
Tasenive U MySQL DYIUINNIBLTU phpMyAdmin, Navicat, OpenOffice.org, SQLBuddy, Sequel

Pro, SQLYog, Toad for MySQL, Adminer, DaDaBIK ua:ﬁuq%‘nnmmﬂﬁ"laj”lﬁ’ﬂdnﬁa

m3@eul)sunsu (Programming) : MySQL 3035 UtazaiuayumMsiOuuuNaIe) 58U 195U AIX,
BSDi, FreeBSD, HP-UX, eComStation, i5/08, IRIX, Linux, Mac OS X, Microsoft Windows, NetBSD,

Novell NetWare, OpenBSD, OpenSolaris, OS/2 Warp, QNX, Solaris, Symbian, SunOS uazé‘uq%’ﬂms
LA, =) r 1 (-] Jd' o o/ ! g)

GRUBEGTI (Feature) : MySQL ¥ Feature BgvyNNINNIY Tﬂﬂ%zﬂlmauzmmwwwm YN

1. giua YU Cross-platform support

2. 594951 Stored procedures

3. 503951 Triggers 1A% Cursors

4. AU YU Information schema

5. eduernyu SSL

6. 399TUNIN Query caching

7. 5845UM1591 Sub-SELECTS
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Y
8. 3DUTUNITN Replication NIV Master-Master Replication L1aig Master-Slave Replication
9. Full-text indexing 1A% searching using MyISAM engine

10. 9950 Unicode
MIAAAI MySQL

1. el Tvanldn http://www.mysql.com/

F 0 2 1o worszsauens Y (@8 Outiook - VB e o s Y ) Bk MySUS 02 e b Y B MSQLs The word's e V8 B T ot 40 % L N i
C ) wwwmysgl.com =
‘.\ Contact & MySQL Representative  Sqarch il
* T

R

. Get the Skills You Need with
. MySQL Training

L]

te Paper . The world's most popular open source database

MySQL
Enterprise Edition

MySQL B
Monthly

T F£FTW ®

3UN ¥-1 uaaamhine lumsidh luannd Tnan MySQL
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A & 4 Y
189N Downloads LRAZLADA version NADINIT

{40 Toern om0 Y B8 Outionk = pecrsmmncan 11 L) WSO s T srwioni o Y () Ao WGSBS et Y B MySL - My e ..

+*= [+ www.mysqlcom /dow

\_\ Contact a MySQL Representative  Sesccn (v}
My““:i wen | Regste

MySQL.com

o8t pOpUIAr open source database

N MysOL Downloads

Contact Sales MySQL Enterprise Edition (commerc.a

Enterpnse Edbon inciudes the most comprenensive set of advanced features and management toals for MySQL

Canada: +1-866.1
Germany: +49 89 143 01280
France: +331 576083 87

Italy. +3902 249 59 120

UK +34 2

1apan

More Countries »

‘Contact Us Online =

Lean Mora »

¥-2 uanahive lumsiih ldanni Tnan MysQL Tunitiden version

[@0A Windows NIz ausunosnos 19

Windows dowrdonds
eadowl [ sttty (o08) L LX) 13w

(rcwrine | F

t Seflend i t@ila

. ot i 4t 4] -
IR ER A b - dafnr e \l
IR eataher (0 0 C\) L E-X ) o oM Owerdond | Pas g men

L b TR R T o s o L L L L N ———

Windows x6-§ downdoads

Wedow s [asanlody (AMDAA / i EANAT (XN 1 oM Crwsdinpgd | Pus o e~
T ARAER: Dae | LB Thdeiind Pre L am

racwl TP /Tet LIE (AMCEa e I £ = 48 $1 ™ =
LRR LS LR 22 = I it -
PG wataler (AMOGA 7 rag IAEAT) fo4 45 Ocwrdng? | Pas g navw

Bhdentida bl bt \lertielelte v tua

3N w3 uananthoelumsidh larnd Tnas MysQL Tumiiuden version Windows
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3 o A g So g
4, Vl'lﬂ'liﬂﬂﬂ']?uiﬁ'ﬂﬂuﬁz save [ADNWHNIALNL

Do you want to open or save this file?

a" Name: mvysgh5,0,45-win32.2p
Type: WinZip File, 42.3 MB
From: mirror.mysql.in.th

Open | Save Cancel

Ff' Mukwmmmhmdﬁo

wmﬁuhmhlm«nolmheuuumﬁumm
@ hmmeawu If you do not trust the source, da not open of
fle. What's the risk?

310 v-4 urmamhve lumsith Il Tnan MySQL aunSeq

y

5. eal TvamaSadu viimsuan Tldeenan zp

M Actors  Optors  Feb

i - p ] . - . ( .

O x ¥ ) W Y e

Mew g Fearts M mw Ve {doms o e 110 it

1t [T, = 0 B £ T S —

S ST Yot ol Aol rur L ¥ Fa LR 1807
< J 2
Setected O Fles, O bytes oo Totad 1 b, 44,2303 e 80 .

31U 9-5 uaaani9ouan file setup 09NN zip
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& <4 2 kY o o 3 A
6. LUBLAN file IATIAULAI NMINITAANI setup ALATOY

|\-," MySQU Server 5.0 - Setup Wizard s xl

Welcome to the Setup Wizard for MySQL
Server 5.0

The Setup Witard wal irstal MySQU Server 5.0 release $.0.45
ON your computer, To cortinue, chch, Next,

WARNING: This peogram i grotected by copyright Law,

Next > cocel |

' kY i1
U1 ¥-6 naasensAnAe MySQL adiAT o4

o 1 4 A 1 g’l
7. yimseuEen luasne Next 1o 1ae 91017Una install

Nﬁ MySQL Server 5.0 - Setup Wizard

Ready to Install the Program
The wizard b5 ready to begn ratallation,

TF you wank to review o changs arry of your installstion settings, chck Back, Click Cancel to
ek the wizard,

Currert Settings:
Setup Type:
Compiete
Destination Folder :
Ci\Program FlosiMySQUMYSCL Server 5.04

< Back

:; Y = gx A 1 [ d‘l
3UN ¥-7 uaaanive lumsAnaa MySQL aun3ed TuarumseousuGou lu
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Y
8. I9MINAN

|'\)1 MySQL Server 5.0 - Setup Wizard

Installing MySQL Server 5.0
The program festures you selected are berg nstalled,

Ploase wot while the Setup Wizard nstalls MySQL Server 5.0, mmm
soveral micekes.

| e |

3UN ¥-8 uamaniaolums install MySQL

¥

9. (i1ens install ta%9Au 92701513828 Detailed Configuration a150aa IdAILTBINS
1%V Developer Machine d1M3URARIUUIATD RO AL (Develop) UnA3eadalday
(Production) 114 AnnsafmuA’ld 2 gUunufe Server Machine mu1zdmSuAARILY
Server L1AD19% Service Suﬂ Ay 15U Web, Mail 418 11ae Dedicate MySQL Server Machine

MUET MY Server N1Fd MU MySQL iiea0g 19787
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MySQL Server Instance Conliguration Wizard

MySQL Server Instance Configuration
Corfigure the MySQL Server 5.0 server instarce.

Pinase select 3 server typa. This wil nfiues aeory, dsk and CPU usage.

& Developer Machine -

. l' This &5 a development machine, mmc&nmuh
ru-wnt MySQL Server shoudd only use & mirinal amount

s-mu“muummmum Choose
J umfumm-.mumm

" Dedicated MySQL Server Machine
Thes eachine i dedicated o run the MySCQL Database Server. No /
mm.m-uwa-ﬂm.u‘hmm /"
wtize up to of avalatie memory.

[l ¥
3N ¥-9 uaaamiioe lunisasa MysQL dmsumslda

10. wonUszannislFanldun Multifunctional Database 1Suilszinnnislfam Iaosalal
ki
asa 1Fa1u 140 g1udoyauu noDB (815158 Commit Rollback 16 iaz 141y
JUuuy MyIsaM  damingdumssafuuaziuaainaTaeldldauleios Commit,
RollbackTransaction Database Only 15 :mﬂmﬂ%’amiugﬂuuu Transaction AUITDLUTA
wald5ai59 muzdumsiaunlugiluuy web Applicaton #iunitadoyauinanana
L5 s d' L}
vounu Taeh liaulons Commit, Rollback (1111 Non-Transactional Database Only
[ v o o o . . A 1 5 A woa

MINEAMIUNMIVANUEIMTY Application 8U 9 15U TUUATUNIN Analysis HEoTaRY Y

. <3| & @ g
JUNDY Staging (Iudu naziden Drive Tumissaifiy

MySQL Server Instance Conliguration Wizard

MySQL Server Instance Configuration
Configure the MySQL Server 5.0 server nstarce

Fleass select the drive for the InnoDB datatie, f you do not wank to use the del sl settings.

InnoD8 Tablespace Settings
- Please choose the drive and drectory where the Innc08 tablespace
D hodbe piced.

[ x| [rrarataton path E]_j
Crive Info

Yolume Name:

Fle System: NIFS

st s st e e o

M9G8 Onbspaceied [ 1168 Frea Dihzpace

4 Y U o o QI
317 ¥-10 uamanthiee lunisdan MysQL dwsuiden Drive Tumssaifiy
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1. dmuasudidldomndonndy Tasaunsadon dmudonisveasdaze 18us
- Decision Support (DSSYOLAP (flunistmunli MysQL daifudeyaifertunsi
DSS, Warehouse 138911 Staging Lﬁﬂﬂ’?‘lx‘l Cube Uaz1¥ OLAP Tool Mi5un 1911
- Online Transaction Processing (OLTP) muzAums ldnudiusur Transaction
i Saugudoya iy av udluszidlou (nnziumsi web Application)

- Manual Setting tMangdmiunevzszysudidr 1Fnundoua du'ld

MySQL Server Instance Configuration Wizard

MySQL Server Instance Configuration
Corfigure the MySQL Server 5.0 server nstarce

Floase set the approximate number of conaurrenct connextions Lo the server,

" Decision Support (DSS)/OLAP

mummmmmnmmu
@ high rmber of concurment connections. A number of 20 cornections

vl be assurred.

(o mrrmmm(um
Choose this option for et spplcations that may have

uwmmw conrmctions such a5 heavily loaded

web servers,
& Manual Setting

Ploase enter the agprovimate rumber of conourrent

Ll Conturment connecticns: ﬂ vl
< Back. ] '

U ¥-11 sansmiinelunisaaan MySQL dmiudentszinnmsldauiuauiidons

12. 52ym3 199U TCP port Idmudeams susanldou'ld
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MySQL Server Instance Configuration Wizard

MySQL Server Instance Configuration
Configure the MySQL Server 5.0 server nstance.

Floase set the retworking options.
¥ Enable TCP/IP Networking

mumhrcmpmmmww
g connections theough named pipos are alowed.

Potmber: [ v)

Floase sat the server SQL mode. /
~ [nable Strict Mode
This option forces the server to behave more e a tradtionsl
database terver, It is recommanded to enable this option.

H y 1 o a
U1 ¥-12 uamanihee lumsnsa1 MysQL dmiuiden port

o & 1 = a 1 = . 3|
13. MMUAAATIUAIY Instance configuration (NEINY Character set 13U A5F8110 latind 151y

4 v
utf 8 ¥I9MIUADINTS

MySOL Server Instance Configur ation Wizard

MySQL Server Instance Configur ation
Corfigure the MySQL Server 5.0 server nstance.

Floass selact the defaukt character sat,

" Standard Character Set

Makes Latinl the defaul charset. This character set i suted for
English ard other West Europoan languages.

" Best Support For Multilingualism
Make UTFS the def aulk character set. This is the recommended
thar storing et in manyy i erent languages.

ed Defoukt Character Set / Collstion /
Ploaze specy the character set to use,

Character Set: ﬂ "]

H g 1 1
31N ¥-13 uarmanive lunisaas MySQL ludauues Character set

o A . kY 9 3’; Y = éya
14. MUUAYO Service hlﬂﬂ’lllﬂ’e]ﬂﬂ‘lﬁ“ﬁ& password NNUUISIVIFNISUIUNTAAAL
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MySQL Server Instance Configuration Wizard

MySQL Server Instance Configuration
Configae the MySQL Server 5.0 server nstance

) Prepare corfiguration

) Wre configuration Hie  (C/Pvegren Flat My SQUMySQL Sarver S0y ind)
) Rart service

() Apgly securky settings

T

" L ¥
3UT 9-14 naaanhelun1s@nns Service MySQL MaanasAIRoizsuTon

=1 a &
15. @398 UNITAAGN

MySQL Server Instance Configuration Wizard

MySQL Server Instance Configuration
Configure the MySQL Server 5.0 server nstance.

) Prepare corfigur ation

() Write configuration e (C/Pvegrum FilatMySQUMySQL Servar S0y nd)
) Sart service

o Apgly securty settings

Configuration file created.
Windows service MySQL installed.
Service started successlully,
Security settings applied.

Press [Finish] to close the Wizard.

[ ] ¥
511 ¥-15 uaasive@T 0 AUNTAAAY Service MySQL

u

2 4 1 )
vneyg : wn biawsodanald 1daoensivaen Windows Firewall 1109910 14iTa

Port 3306 17 92 lieunse start MySQL 1@ 1¥vihnsaasdla port



148

Tawl1# start — Settings —> Control Panel —> Windows Firewall uddon Exceptions ol

Port 1% MySQL tazna Add port AaA N

BTN x|
Garms Extapmors | Advwend|

iy F el @ Dhich ) rorer reteoh (orrmciore. eeegd b Pe
frogime nd s e mimcind bedoe A3y encaphiry alover 4ome (R0 em
0 vk B bl magh FCrtane ot becusly deb

Py o Larvces

Nye ]
W ppanes vee

W oopic ene

W opeec om

W prpret o

¥ (aFa

¥ P ot Porter Sy

¥ Googe T

W irva 1) 2 oo Surdat [ dhen
¥ vl TM] Frgtonm L beary
W Flarncte Kitctarce

2 Romcte Dedvg

19 Dughay 8 resie st wha Wirdiom § emel biock 5 8 gropam.

‘bt e e b s o abersd ecogtony
e | e |
! LY 4 o . .
31N ¥-16 uaraamivemsiiuila port 1 Windows Firewall
Add a Port ¢
Use these settings to open a port through Windows Firewall To find the port
nurmbet and pretocel, consult the documentation for the program of service you
want to use
Mams: IMySQL
Port number: Im
@« TCP " UDP
W b s o i >
Change scope... I OK Cancel |

31N ¥-17 uaraaminens 1d port wieidenila
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MIAAAY phpMyAdmin

v

phpMyAdmin A8 lusunsungnwan lagldnim PHP e ldlunisuinisdanisgiudoya
3

1
a =}

A do A g z o
MySQL Hnumsadads iosnindusiegldgiudoyanilu MySQL v1eaTsrziinnudiuinuas
] s é’; =) 4 s 3 y [
gao1nlumsldau aniudfimsodlelunmstanisgiudeya MysQL Juwuieldeuisosanis
@ P 1 A g = =1 4§ = %
@1 DBMS Milu MysQL lad1euazazainteyu Ias phpMyAdmin ndeiunIoslovianilaly
o I~ 1 1 P = or

N159AN1S 1Az phpMyAdmin Hudiuaetszaunadrelavniwifiesdt deldsansgiudoya

' d ¢ o = o 3y g [ ¥ 1
MySQL WU iwed lasamisanazinsaiagiudeyalnd nievinisade TABLE lniq

[ 9
uazdall function N1¥dMTUMINATOUNIT query ToyaA100111 SQL WionAutUdIaIITDTINS
. A 9 QY o @ 1 A v oo v ¥ £
insert delete update W3 0unszNald Mdea1ee mlounuunslaniu sQL Tunsaieaisedoya
1 < @ : { [
305001831 phpMyAdmin (HuT1/sunsulszinn MySQL Client danilafildlunisdanisdoya
£

' @ A o <
MySQL K11 web browser 18 1a0A59 phpMyAdmin A2H92%191UUU Web server 111 PHP Application
nlFmIuguIan1s MySQL Server A7NA1M150UDY phpMyAdmin A0
1. #5191z Al Database
2. 8519Uaz9AMS Table (¥Y 1NN record, A1 record, ud 1y record, @1 Table, U b field

g o 3 = [~
3. Tnaamng @ lilinuidudeyalumsala

4. vwae31l (Query) A10f1de SQL

MIAAAS phpMyAdmin

1. annsormmsen ldarni Tvaaldn http://www.phpmyadmin.net/home page/index.php
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c weeew phpmyadmin net f

Bringing MySQL to the web

m

phpMuyAdmin

N TN T T

Abaut Platinum sponsor
phpMyAdmin s a free software tool wnitenin intended o handie the administration of over the Web phpMyAdmin supports a wide
range of operations on MySQL MariaDB and Drizzie Frequently used operations (managing databases, lables, columns, relations. indexes. users
etc) canbe via the user interface while you still have the abikty 1o ditectly execute any SQL statement e, o
phpMyAdmin comes with a wide range of and users are welcome to update to share ideas
and howtos for vanous operations The wall try to help you if you face any problem. you can use a el
1o get heip
phpMyAdmin 1S also very deeply documented in a book written by one of the developers - Navicat
which is available in Engish and for MySOL
To ease usage lo a wide range of people phphyAdmin is being ranslated inlo and supports both LTR and .
RTL languages Intelligent MySQL GUI
Full featured Database Manager
phpMyAdmin has won several Among others. it was chosen as the best PHP appication In vanous awards and has

won every year the SourceF orge net Community Choice Awards as “Best Tool or Utikty for SysAdmins”

phphyAdmin s a fifteen-year-old project with a stabie and fiexbie code base. you can find out more about the ‘When the Gold sponsor

project tumed 15, we published a

5UR @51 uaaaniivedu loa lunsarnd Tnaa phpMyAdmin

u

v A a4 ’
2. 1890 Download Tdanunndesmauazyiimsuan lwg

. » Computer » Local Disk (C:) » inetpub » wwwroot |

Name ~ Date Type . Size Tags
[ . phpMyAdmin_ File folder
Is 47 web.config CONFIG File 1KB
ices __ lisstart.htm HTMFile 2KB
= bkg-blu.jpg JPEG image 2B4 KB
) indexphp PHP File 1KB
ts @ php.php PHP File 1KB
& phpo.php PHP File 1K
B iis-8.png PNG image 58 KB
B msweb-brand.png PNG image 3KB
B w-brand.png PNG image 10K8B

(8]

A(D:)

(E)

Jrive (H:) |
hone

= £ o o o 4 ;
3UN @2 uanaivenenaInIsa1I Inaauaziimauan IWa phpMyAdmin
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=

3. e lgau lasufisy http://localhost/phpMyAdmin Tas 19 username : root T

@ 1 == % Aa 5
sraiunIuAInouNAnAs MySQL

(-7 @ localhost/phphty Admin index php Tteken=T1634p054d02ei4ad 2eSe 72252475 e &ield_usr=roct e M- Googie Pl B # -~
phpMyAdmin
Welcome to phpMyAdmin
| Language
[ English v
~Login &
Username: i
root
Password:
ssssee
e
| Go ) |

3Uf @-3 naaanihoonsd1 1491 phpMyAdmin

& localhost/ phphtyAdmin/indexphpltoken= T1624b054d0%eS4ad 2ebe 73352475 2ec 2 PMAURL server= 1&target= man.php&teken= T1684b054d02%e L
W P g

‘phpMyAdmin |

8l s @

Geferal SetingSw il dame il s et

| (Recent tables) .. v
Q’ Change password

/' information_schema & Server connection collation & = Collation [w]|
¢ mysgql - i
/ performance_schema |
I test

& Language & - | English\v,}
1 9@ Theme: | pmahomme v | m

« Font size:| 82% |v |

& More settings

Bl |

5UN @-4 naraaniinen1s 19911 phpMyAdmin
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JSON

JSON (JavaScript Object Notation) Ao juunuvesvoyanlddmsuuanndeutoyand
o & o ] ¥ ¥ ' &4 91 o
yaan aeaummsniinnudlaldie nezansoagnadtwazeu laensealaing Tasgnimua
9/ 2 o 0 ..
nelaniun JavaScript (JavaScript Programming Language, Standard ECMA-262 3rd Edition —
o v w o 3 A 1 L4 3 — [
December 1999.) JSON (Jujiluvudeyadidnusnlinnuiludaszedrnauysal udvziivanms
= cis' [ v A 1 Y (I < .
mMssuiguasnuin@eu T sunsunizanen 1a hideil a1u1 ¢, C++, C#, Java, Javascript, Perl,
A way 1 4:’1’ o 9 I~ a g/ A 4 o
Python tazduq paauiamarii i JsoN umwuwanlaeudeyaiiauyssinuy Tumsiau
AL javascript 9WU JSON [ 1AEITDIRIE 8AAIDEIINTNIAIURY script N8 AININT

<@ " @
Fundeyauuy AJAX Minazaetonnuaounauinlugluuy JSON

mmgmmawlaﬁmm JSON f0 RFC 4627 § Internet media type i application/json Azl

winanaued g json

o917 JsoN e lFluduielwdmdu Tasmmz AJAX Tag 1SON dlunesimamuionly
msaetoya venmile lvin XML datienldiueguaidn auviai 1SON Guld¥uanuiiomilumse

Y 9/ 1 1 9 El A v o Y PR
ﬂiZGD"IJLLﬂ$ﬁJ'I1TN'IEJﬂTI XML Tﬂﬂ JSON ﬁ’liﬂﬁﬂﬁ'i’]\iu},ﬂ 2 E‘IJLHJU 9 ﬂﬁﬁ]mﬂﬂu“yﬂmauaﬂu%

U

0] w 1 Y w ' . o
doyauazdoyagin Tunwieiedoyaszdneglugiiuuves Object, record, struct, dictionary, hash

U U

table, keyed list 39 assosiative array LAz dwuupdmitoya TunwiTusunsudrulngoziaoglu

gﬂuumaq array, vector, list 130 sequence

Ty JSON #isiuyueneqwmaril (json format )
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4 A |

. ¥ ) e ) ' 3 & 1o
Object uutﬂuﬂ;ﬂmBdﬂl@gﬂﬂh“ﬁﬂ‘u@ymmzﬂwawayauuﬂﬂu FAVEYNLTNAUAIYUATOINNY

UG EY

S

ay Y Y 4 1 ' = 4 o @ 1 4 [ 1
{ L!.’c'iﬁ]%‘ljﬂ‘ﬂ’lﬂﬂjByﬁﬁﬁlﬂlﬂ%ﬂﬂ’ﬂlﬂﬂ } %ﬂﬂﬁ!kﬂﬁ%ﬂwa‘iﬂlﬂ%‘ﬂdﬂﬂ’lﬁ CNINUIETHINYDUDYANUAIUD

doyauazuanztoyavziinIe e, Au

array

3UN -2 uaneguuuved ISON Tuuu Object

1
o @ 3 =2

o 2 § 4 v
Array 1ilud1Auvetoyn FargnisududInaTosmane [ LazzaudiunToarne | udas

U

) &

UpItoYAILYNAUAILATDINUY |

value

array

true
null

3UN a3 uamagiuunves JISON Tuuww value

a

d . A 4 Ao A s A
Value L“J.h«l String ﬂﬂgiulﬂiﬂa’ﬁu’]ﬂ THIDAWUAY NIDATMNWNATINFIAAT true,false HTDA

null ¥39 object ¥30 array a4 1A59a 319813150 19F UM 16
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stfing ﬁ
Any UNICODE character except

" or \ or control character

quotation mark

ololeiololeiel

reverse solidus

backspace

formfeed

carriage return

horizontal tab

(u)= 4 hexadecimal digits

31N -4 uaaaguuuves ISON luiyy String

: 2 o w o w e N san A = y A P
String (U IAUVDIAIGNYIAILA 0 FIONHIHITONINAD FvgMelanToanue « nazaz 1y

wseanue lumslamIeanunemnuaiae ¥aeziianyaznd1eny String Tun1¥1 C W00 1M1 Java

number

3UM a5 tanaguuuve JISON 111 Number
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'.31}1 = 9 == Y A 1 T T 9/
Number HUNUAIUATIBATINY Number 110181 C H50011 Java 9819410 lm"i]xllllﬁ'lll"lﬁﬂql‘ﬁ

as Y 1 1 . . T 1 @ o o 1
@UgIY 8 AUAYFIU 16 19 1399919 Whitespace) @1n3nnvz 1a 13seniedadnyainieg 16 snidu

- ) o o 1
‘i'lﬂﬂmilfjﬂﬁ]ﬁlﬂlﬁ‘Hﬁﬂﬁﬂu‘imiuﬂ'li‘Ui';TEJ'IUﬂWHWIN‘]

Ias9a319v89 JSON

) o . ! ' = [ 1
JSON HulddnyMEn 8 IV04 Javascript 1A Tgnueadutiunu Tsunsy ndugnueinilunimn
TumsuanulaeudeyaunnnlutagiuilausSvesnw Tsunsuun Aldszuranadoyalu

JUHUY JSON 117118 A7I9819989 JSON

"n.n "n.n

{"firstname":"name","lastname":"name"},

n.n

{"firstname":"name1", "lastname":"name2"}
]
a’; ) o 4 ] g @ It 9y 9/ s 1 v o
JSON uummmsmmﬂwayamﬂu ANHUSVDY Master - Detail Llﬂ'ﬂﬂﬂ')tl FAIDYWNNITIALNDY

3
VAR
QU

[

{"firstname" : "name",

"lastname": "name",

"address" : [
{
"address1" : "adress",
"province" : "bangkok",
"country” : "Thailand"
}
]
}



