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2.3 T1Usunsu Dreamweaver CS6 [4]

Dreamweaver JulUsunsuuszinn Web  Design ailamaudilunislidaulu
WUU WYSIWYG 81131 Jadin (What You See Is What You Get) fia TUsunsuuszinvnm

anLUUMIIA UMD viaiulud

nsldnuraslusunsuazsusauazmnliiunisesniuu webpage [Wuagawn
Tnelusunsuazyhanludnumg HTML Generator tufelusunsuazadteswanida HTML Tae
il fusiowndaSeui CODE vos HTML Lae ifianunsnadne website Idaghefioandn
udn Tnelusunsuildnuaensviet adnedunisRimananssie Word  Processing 71
annsoldiniosila (Tool bars) wSowaURdY (Menu bar) AUANNISYIOIU Yelrnisldau

318 @LAINLATTIANG

2.7.1 duusznauvaalusunsy Dreamweaver

o i - ol 2/ de o il !
«  wauTales (Title Bar) uansToutiudoyainidsldsver

Y

o ar | P o ar 1 v
e WNUAIES (Menu Bar) \uaufiifusdsing q Aldnululusunsy Dreamweaver

«  U0U Document Tool Bar tHuduildlunisdnmsiusduma e vaietiu 1ung

< uog
Wasuguedlunisguuniuma

» WO Insert Bar Wunguinesiaiildairsosrdsznousng o luduma 84
Usznaudeyaiaiesile 8 gadauiu

. #ufleonuuu(Document Window)dudauiilddmilaidonuasiaosdusznan
voeiulngusunoUMELNNEINTSMNE3 SUuyUMafuAe
Design - Ilansudniniumaunilddowanslfn HTML
Split - Wunthsneillfuandiamelén-HTML vesutiuinaiisnvheuey

. v 14 Y @ < )
Design - LﬂUﬂUTmWGmWLLﬁﬂQWﬂﬂﬂ HTML LLﬁBWU’IL%ULWimLTWW’N’]U
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2.7.2 ANUFWUFIUVDY Dreamweaver MX uag HTML

Macromedia Dreamweaver MX Aalusunsuuiowadesile fldlunswauniules
seAuilan1dw dauanursalunisldasne eanuuu Weulda uia vimsdanisiivled
wasiiunanmaiedu Iaegrediussdninim Yasaniu asnatlunswauniudia Tneawnsn
asnslAnlevateniwn 1 HTML, PHP, ASP, JSP 1 wazanunsadasertugiudeyaldvae
g1udioya 1y MySQL, PostgreSQL, MS Access, MS SQL Server = Ingfiffasnuuutiuiiia
Lidnludesdianuanuiimunwineznsdanisgiudoya wiedenuiifisadndesfiamnse

v < @ L [
ﬁi?ﬁL?ULWﬂlﬂ@ﬂN'ﬁ’)ﬂL'ﬁ’l

Msadaiuiiace Dreamweaver MX wdasnauiinaesfediiusunsumaniiJuatetoy
1. Operating System (OS) 19 Windows, Linux (SQL Database Server)

2 Web Server fia Apache
% PHP
aq

Dreamweaver MX

<4 8/ 4 ¢ A e < ) o~ 9/ I L3
launa (Homepage) Ais niusnvaniuledidasondutiugiusnedisauniusn
aSeufiunivdenae winaisUy
U (Web Page) flo wilomwsadulasinagmis wSemilaglsmnumiiazilumii
= v - Y | v ey vy & @ d v o
SNzl eiliunti eeneral wianilaAlddudiunilsdedne nimeqfiis
a o 4 i
\WUalUiiiefazen
2 ¢ . o ¥ | ) v v d w o
Vulad (Web site) Ao sieviam waynnaauTsIuTyeeasy D luniidenae
o o 1 LY e ¢ &4 o ot v =3 & = ' =] 1
wiladenuauaiuiulen AedmdniazmuinessluiulediSondt BSumada Home Page
o~ v ¢ ¢ | ¢ v 9 & = | et
Aevthusnvesuled el ulgiuardeliddewsliodn index nanselaudunuananuus ds

AmlguasgIufie html i index.html 138 index.php 38 index.asp

2.4 Tsunsu phpMyAdmin [8]

. = o v <l a 1Y)
phpMyAdmi  ndslusunsufigniaunlagldniwn PHP iieldlunisuimsdanis

ar

o o o o v o o = o
ghutaya MySQL  wnunisagands wasanndusagldgiudeyadiilu MySQL unenseasd

9
L |

J 1 v [ 2 =l @ P ﬂ!l
pudunLazgenlunslday dduiadinsesdlolunisdanisgudoys MysQL Tuwn
P W o ) - w1 a & .
wigliausadanis A20BMS iy MysQL  Tedreuazaznandeliu lae phpMyAdmin e

I ad o« o = o 1)
LU‘LJLF}iENﬂJa‘uuﬂ%uﬂumﬁﬁ]ﬂm‘mmm
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) | | A v = 0 v %)
phpMyAdmin  iludrudeuszarufiadalasarviiiesdt Felddanisgutoya

&

MysaL ’duusriiees Tasanunsaiiagsinnisasnegiuteyalv visvhnisasna TABLE
Tl wardadifleiduilédmiunsmaaaunisquery Jayanien1w SQL wauifutiy &
AMN30YINTS insert | delete , update 3ousinseidldddasineg wioutufunsldnim
sQL lunsasennsedeya

phpMyAdmin 1WuTusunsuyszinm MySQL Client ﬁawﬁaﬁl*ﬂumﬁmmsﬁm&a
MySQL tiuweb browser Iélnensa phpMyAdmin failazyinaruus Web server du PHP
Application ﬁl‘ﬁ'muauﬁmmi MySQL Server A11U@11150U89 phpMyAdmin A
1. @$19lazau Database
2. a$1uazdnng Table 1wt unsn.record, aU record, wiilw record, au Table, ufly field
3. aaufingldrldiiududogalunisaald
4. winaazy (Query) fofds SOL

A28

2.2.1. FWatwmriegudaya

Juneuil 1 \Jaduusiawes uddlun hitpy/ocathost/ | iU 2.4

The AppServ Open Project - 2.5.10 a5y 3ulaqd

2 phpMyAdmin Database Manager vefin 2.10.3
/' PHP Information viefiu 5.2.6

entiullmns AppS any 30§52 6 10 Ay Sulead

AppServdd Waunndinusilonhsofa rorviuafmany 4 einadifiasiu Teoi

+ Apache Web Serveruvniiuz 2.8

« PHP Script Language viof$45.2.6

o MySOL Datebasewfiu5.0.51b

« phpMyAdmin Database Managerisofiv 2.10.3

o diorlalwl
Tsmdrudwunivildau

Genduiiemi

Vulsfndn : hiip /fwew AppServNetwork com
Alin saiivwwwIuTaads - hp /fwaw AppSenHosing com

Wawnyy ;  —— ey

# afodudsinad, ardnumdsinassiun dau AppSery :-)

.
.
o Geniuivang
.
.

sU 2.4 Waduusees (8]
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tumoudl 2 Aand phpMyAdmin Database Manager Version 2.10.3 138 popup
1d username uay password ﬁag‘dﬁ 2.5

The AppServ Open Project - 2.5.10 du%u 3ulasd

[ Connect 1o tocalhost ” s '&Ea

2 phpMyAdmin Databaso Manager vafis 2 10 3 .
2] PHP Information 1 iiu 5 2 6 | s

X

i

Varshulisnsy AppSacy efiu 26 10 donky lead S Ji
AppSery S Wrand vu oo tazeniuivaen e idady red |
| The server locahost st phobty Admn rurning on kcabost
» Apache Wab Sarveriaiiu2 2 8 bt s sl
= PHP Scpt Langquage oodis b 2 6 warrang: Thes server i raquestng that your usetnate irvd

«. d be sert: rescure msnnes (baat suthaniic stion
* MyS0L Dotabase i 50 51b m’:.?a secure cc':’c:nm) -
+ phpMyAdmin Database Manngervotiu 103 i
1ser risme 0 rext i
o Bezlaleu 3 Passercnd wsnael
o Tusmdnlmae i85 H
o Vil [ Bmesembne sry passwced
o Josfudodrd !
o Viuledmin it (e ApnSerdietwork wom ’ 2
o Flimrsdvewaiuluada  1p e AppSeriacog com ¥ l ox. Carcel

Wanuaiyn | —

* adwdud@ivived, ardnusdsinodiiug diu AppSery -

A 1
5UN' 2.5 nasla username Wae password [8]

o
s

= & o % Y o - % G o !
TUNDUY 3 VINUUNTBNYDTIUVYANBIN) 5NN "AS1FUToLAlv" Lanaly
b o A
"33 AFUN 2.6

MySQL connection collation: | utfg_general_ci
& asogwdayalu
test_create_database anGovdey . My_j

T wasvaniuzuas MySQL

JUn26 nsategudeyalvg [8]

v

2.2.2. N3k aunazuily
oy - 7 . v a o " =
NSUNSN U8 NISLAY record taeld phpMyAdmin TRand "wnsn’ (Insert) fiuau
InNsasgIudoya nuguRn 1 ntuihnisnsendeyanu field Misiimuslgndios

Fagui 2.7
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fEidleq  Siaseadie  AsQL , duay IO fmdesan  fi8import %Znstuiunis  Waudny

Had uia HWariiu 9dan (ol Al
id nti11) v!
name  varchar(255) v finod
sumame  varchar(255) ~! sprfurie
address tex b 123045 ngainm
phong  varchar(30) v| 199299339

U 2.7 wihvemsuwnsndeyalunisny customer [8]

A5au uaz uiladoyalunisg Ingadng \Uag" luunudanisaisagudeyamugy

I v & _a & = = Y v & a o
N 2.697NUUNTNIUNDINTAY ﬂﬂaﬂw‘gﬂ ANUINEALAY D ﬂ'\ﬂqﬂmaﬁﬂqiuf’ﬂ’u ﬂﬂaﬂmEU

a o 0w o v as =
Audeeguiil record AeeInTsuily AIgUN 2.8

AR ] 30 WA EBNRINUMIT

atilu uuman | vluavinhuemmng 100 | Lwad

= id pame sumame address phone
[0 2 X 1 Meas wfinun 123145 psawm 0999999999
T Wdanvionae ( Bidaman wdudan X

l WARY | 30 WO BHINLOIN [

ad ) yuuan v uavdniawemng 100 1ad

JUN 2.8 35av-uar unluteyalunisny (8]

2.5 NSEUNIET CSS [8]

Cascading style sheet Aanmwildiludiuvenisinagluuunisuanina

e

= g o @ L3

Wenans HTML 1y #8nws unds vuedasnes danaadieni Wasnuuazdug Yagdu

@ at

fildifufie css3 daldn €S53 Agniwuunann €SS uuusssua asnsarmumheslsidun
Tu arvmty wavurdldnenaduas lenisandadng lagewnuazdudoutiosas

Tu €553 1y szuumsyheuudazetnaazgnuenesnuiiu Module 1Aiaq voslas
oty 39lUf Selectors ¥aa €553 1oadan Tu €SS2 Selectors 1 W3C 1d523007
Selectors (WuasrUssnoundnueanisilivu Css lu nng Models (€SS2 1580 Model du

CSS3 13un Module) CSS3 tuueniianeanidu Modules 3slunsias Module Tamed CSS
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Properties  wa Values  tialdlunisaivaunisuanina vee HTML  Tasdeasitu
Selectors @alu €S53 e W3C IdeniFasos Selectors ponuiu €SS Selectors Module
Level 3 afiorllu Module usnanves CSS3  fseneduaniuy PR (Proposed
Recommendation)  wiluvmeifeaiy €SS20 deegluaniug (R (Candidate

Recommendation) ag:LaEJ

2.5.1 CSS3 i Feature Tvsifisfusn fail
- Border Radius
- Border Images
- Box Shadow
- Multi-Column Layout
- Font-face
- Attribute Selectors
- Opacity and RGBA
2.5.2 Module wanuas ess3 flfstl
-Selectors
-Box Model
-Backgrounds and Borders
-Text Effects
-2D/3D Transformations
-Animations
-Multiple Column Layout

-User Interface

2.6 N15EUNTET PHP [2]

PHP «Juniwidawan scripting language MdassqaziiuaglulidiiGaninanius
(script) LLamafL%'mué’faqaﬁﬂﬁaLLﬂaﬁqmﬁﬁq fagaInTwanIuAnu Javascript, Perl
Dudu dnvazues PHP Ausndisanaiwaniuduuudug e PHP  I#Sunsianiuas
ponuuui iieldendumsadaenaisuuy HTML Tagdanunse denunsnvioudludiemld
Tnednlud® fufufind1nin PHP  unwilienin severside w38 HTML-embedded
scripting  language  WHuinSeailefidrdyadanils Adraliisnannsaadisenaisuuy

Dynamic HTML ldegwiiussaninmuaziigniauuiniu d1lasian Server Side Include
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(ssh) fazanansaudrlanisiatuwss PHP Tdlidenn auyfdn sidesnisazuansunateqlu
o v ow = Py ) o ' ° | = P
AgiuBsnguivledluvmzduy Tudunds Tadundamilsnielulonans HTML - #usn

g v o a & [ wa | o ! W o | i
n9an15? onRaldAdsluguuuud Wi aylid neunazdsludaeudniindsonaaznaalai

PHP TaSumsiaiunuan weunuil SSI juuuuiiug lealilinuannsa uasdidiudouss

w 4 a o & t a1 w v v = & v
NUIATBINBTUABUNINTY LU ANRDNUAMNUDYANTD database LUuAU

PHP lasunisiweuwnsiluasawsnlude.m 1994 21nTuAdnISRUIRBNIRINEaIRU
Wunesdu 1 Tl 1995 1nestu 2 (meutuld@ein PHP/F) Tuti9seming 1995-1997 uay

oSt 3 929 1997 fa 1999 sufeneifu 4 lullagiu

2.3.1 Uszlomfitlduann PHP

PHP \uswharsusiifintmusngs dmdunsianniuled tasaauanansad
Tanusudnuszniswisuas PHP fio Database enabled web page viliiionansues HTML
aunsafiazidiensefuseuuguiioya (Database) Ifetsiiuse@ninm uazsamsa Saili
anuseamisluizesmsdasienisaufuassusisnsdaeshagsou msdniduteyarie 4
ddgrumeBuesiin Wlldethadie siemsseuugrudayen PHPawAsileusolife
Oracle, Sybase, MySQL, SOLID, ODBC, PostgreSQL., Adabas D, FilePro,Velocis, Informix,
dBase, Unix dbm

2.3.2 wnuaidenlélusunsu PHP dwsulassauaduil

1 DwRudidvesiu@innes munsaldmulifussundioinisdaunnsyuy

2. farundalumstintedagalsige tnsaz PHP Uniondofiua s C Perl uas Java 11
ke vhliinsuldsam3anin Cal vawiud ASP uagiUstavsnmlnoanizidle
14fiu Apache Server msnzlilredldlusunsuainaieuen

3. Open Source MswauvetlUsUnslildBnfntuyaransanguawane

4. Crossable Platform 1dlafiunaneq szuuufufnislddtuu Windows Unix Linux
vioduq Tnsunuarlifenuisuuladdnduay

5. Bouiie osn PHP Hadilulu HTML uaslilassaduarheinsalnmudey

6. Tsauiu XML Teviud

7. Wswiugudeyaldifiaunn Platform fananaluudadnasiu

8. ldnusruuuiludayals
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9. ldsmiudeyamsnusiaetiaivszdnsnm
10.1ﬁﬁiﬂﬂiaﬂ§1dﬁagalﬁﬁhuU11ScauN,Anay,Assodaﬁve array

11. Tinunisuszuiananiwle

2.3.3 1A5985199940191 PHP
A1 PHP Sidnwnizifu embedded script vuneamainstaunsoiliinds PHP 13
ludumatiufudda(Tag) o9 HTML 16 LLﬁxﬁ%’leéﬁﬁumaqmﬂu .php, php3 #ID
phpd Fslaennsalitlélu PHP Wunisihgduuvveaniwaneg inswiuldun ¢, Perl way
Java il Ruguves s v dagudaannsadne wasldounnildlion &
shegluguil 2.9
fagei 1
<html(>
<head>
<title>Example 1 </title>
</head>
<body>
<?
echo"Hi, I'm a PHP
seript!'’;
7>
</body>
</fhtml>

U7l 2.9 WanslAssadsteanen php 2]

'
=

NNFBYN USTVAT 6 - 8 ITudruvesansus PHP dusSusumio<? aiumiuridad
Senfsiduniadoninu uazlnvinemy 2>dwmiusnedniilduaniudnuanstaninuii "Hi,
I'm a PHP script' lnglgrds echo ududsiildlunsuaninarosniwianius PHP Ga9y

WARINARIT



il
inanunsailarda PHP Hludumaniley Tnoilauazdadnoudin(Tag) vee PHP &
frege JU 2.10
Fegnadl 2
<html>
<head>
<title>Example 1 </title>
</head>
<body>
<table border=1>
<tr>
<td><?.echo"PHR seriptblock 1"; 75</td>
<td><?-echo"PHP script'block2™; 7></td>
</tr>
</table>
<7
echo!"PHPR script block 3 <brs";
echo date(”ﬂmz{fnm M s
>
</body>
</htmi>

'
o

U 210 mastladds PP luiSume 2)

2.3.4 ANUENITOVIN1EY PHP

o Wunwiddnuandunuy Open source Q‘Ls&’mmm Download wazun Source
code w83 PHP T ltlalagluidaa 497

o uariuduuy Server Side Script fedufwheuuwiudsnes lidwmafuns
yemreuedas Client Tng PHP az81uldn wasyiauil@mines antudedemadng
fildanmsuszanananiedosesldluguuuures HTML deléavas PHP dglday
lalanunsaueasiula

s PHP mmmﬁwmulﬁmiwwﬁﬁ’ﬁmiﬁshwﬁmﬁu LU Unix, Windows, Mac OS

£

& . | a a o a = ° af 5
%38 Risc OS ag198UszAnSan Lilpaann PHP 1uamasuANdasinuudsiies
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2
o

Falupaufamesdmsusonlidds PHP Fesnludasdadalusunsuiiuidsnnesly
s WieldanunsaUszanana PHP 16

o PHP a@nnsavhalalududdineswaievile wu Personal Web Server(PWS),
Apache, OmniHttpd wag Internet Information Service(llS) 1w

« MW PHP atfuayunsdfieulusunsuideing (Object Oriented Programming)

e PHP fimnuanunsalumsieusiudussuudanagudeyaiinainuae Fesvun
%’mﬂﬁgﬂu'ﬁayjaﬁaﬁuayum31/'1’7&'1%aa PHP U Oracle, MySQL, FilePro, Solid,
FrontBase, MySQLuay MS SQL 1Husu

e PHP sy Alldasaiulafavhauinulusiamneasianagg 16 1y LDAP, IMAP,

SNMP, POP3 L@y HTTP tusi
2.7 N5 08U HTML [4]

HTML 1Junwiusneesnistosnsainadivlsmasidala mseSouslade @euld
$1e Fadundususugdnlusinsume i ayrnaialufomdeudumn duiuiaves
A1 HTML —A.f. 1961 Buimasidaldifnuas fulaty wiaufunrvimouiiaineduas
Tuslanea (Protocol) Suauian iesessuiu mativlnegumaiiivesdunasiitn wily
awiresfinesuasivsianentude nw HTML way TCP/IP. (Transmission Control
Protocol/ Internet Protocol)  Vailinsnz World Wide  Web' ufaziuivsdrunianes
Buwmasidn ualdSuanuion ed1age arsamia lslnaoa HTTP - @adudiudesvos
slanea TCP/IP). Raldfunsimnieativaynn HTML 83 1dlunasdmifuienansuy

World Wide Web

HTML 1 Wuiteunain Hypertext Markup Language Wuntwmdniildlunis
@ a ¢ ° o v w o o oA
LLEImNa“U‘uLFJ‘U U'i']']L‘UE]{LUE]UW]'E]S IﬂﬂﬁqmqiﬂujLﬂuaﬁJ@?ﬁam’]aﬂU'ﬁ FIUVNLYDUABDLIND

= a
uanan 1w, des waglvdluguuuudug

2.7.1 Tassadreiidrdnyvas HTML
1. Adwe Tag
Tag (Wudnwauriawizvesnw HTML Tlunsseysunuuddmionisassifa fds
HTML neluia3oaming lessthan bracket(<) waggreater-than bracket(>) e

Tag HTML wuala 2 dnwiughe



P M Y e a Y] | 2
Tag then 1D Tag MlidesiinsUnsia wiu <HR> , <BR> 1Jusiu
<tag> 338N tag \Un

</tag> 1538071 tag Un

2. Attributes UufuensisazBunved tag Wi LU <span

3. not case sensitive MuBHY AnATRNN <BR> w38 <br> Ald wadwsoenuly
Ananu

2.7.2 Taseaaimanvay HTML

IAssatiananues HTML ARul3usig <html> wavaudae </html> Gegaitldazuen
WJu 2 dw e

Lhead ﬁwe‘i’qﬁaq’luﬁauﬁm31?’1’U5-§mﬂﬁaastﬁmtﬁa'aﬁ’u web page iy liluanina
i web page lagn3

2body mdsitegludautiazllunssdnguuutdasnes Tanth Tdsuam faiasns
Tuhuilaguansil web browser Tngms FroEuFagU 2.1

<html>

<head>  </head>
<body>

" "

</body>
</html>

Uit 2.11 Tassadrendnues HTML [4]

19
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2.8 MySQL [6]

MysQL  daduszuudanisgrudeyaiBeduius (RDBMS : Relational Database
Management  System) %QLﬂuﬁﬁauwﬁ’umn’lu{jwﬁu Tnsanizogreddulanaos
Sumadiinidosnn

- MySQL 1HunBwimesugudeyaiiiussaninmgs

- sinmngdeyafineld MysQL sssensulunrusings mssestusiuaugld

wazvuIAveIdeyaIuILLIMIAIE

- atfuayumslfanuuussyund§ORnsInme-u UNIX 0S/2 MAC OS Windows

- @350 199USMAY Web Development platform ii-C, C++ , Java, Perl, PHP,

Python, TCL, %38 ASP

-Sumnudenodiwanlutliagtu wevinuliigstudoaluaunan

MySQL Trudumenduasuseiam open source software @1130A1UYAA souce
code suatuldvndumesidalnyldidudilddnelag nisudlvanunsarirldnusoanis
MySQL BnfiadnsUinsnin GPL (GNU. General Public License) Saidludiorviuntassenduag
sl Ingayifumstuasiddaild wiomldidlunsdinngg ansovadey aufiisle
NnUle www.ghuorg

ynduiidnnsit MysoL - lutdlussuusmsquanuas s dusyuuidng i
m3teyavag iy svuugrutoyavesunumang laufsssuugaudoavunalvg iy

= = U Y vl [ = o ) @
syuulRuiiou lulagiulainisld MySaL iliu Database Server iansvianudmu

FudeyauuIunIndy

2.8.1 anandaenssuvas MysQL

lasasianisineuees MysQL  iudnwagnisvinauuuu client/server @4
Usenousmie 2 dumangde druvealiuinis (Server) uay dauvasflduinis (Client) Tny
' | P o o ° |
Tunsazdrunaedlusunsudmsunisyaumuniive sy

as

| v a | o v o o w v 2
duvesliuinig (Server) LfJumuwmwumUwwwmssxuugwuﬂumﬂa Afadn
o o o Y v
MySQL server uias uasiduindmiudoyaionn
druveliuinig (Client) Aogltiues Tusunsuldomluduiliun MysQL client,

Access, Web development platform #1149 194 Java, Perl, PHP, ASP
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2.9 N152180 W 3 Afuuudznou [7]

- [ YY) =
walulad lelaunsy ( Hologram ) vianeAuAsAULABLAZSINAUATUIULUUYEN NG
advuliguilou Ianudedndanuyurassenuiainnseu vanefiuas 3 dfassfseu
v <4 = L O W, = €& O w w v o a Voo " !
mmamamsaﬁ’mmﬂmqmmmuuuwmaﬂaunaﬂim nsendn "30 Hologram" WU Iron
Man wszionlald Computer @$19ns1evueud Iron Man s1egavine(fduns-neq) deag
wuireenenluvilslilimouuuuiisldfundiduleuas 3 Dfasseglueinia dnisuuuld
doayasualdliedudaninuyriuesfioatu Touch screen wazesnuuufiludnuue

auaslalaunsuaey dlueinia wuldseusudlagiulainsvaaoldasequan

UM 212 amanenwduvdsviau [7)

2.9.1 Talaunsu (Hologram)

w | of o '
galalnIugNasUsIEn s uIIMsisenivaelans i (Holography) Tnuealans il

] a o 2 w o v v X o v )
uwadaitasbianszasaningiayduiinuasliignastetulml welidsng duinger

=

Tushwlandndeiioufiunstiuiin msfsuntassdutusmumsiasfiamavesszuuns
wpaiuduledugndesniiouiviningfifnadutiagiudahliamituiinusng Yuanu
18 selaunsy 3 07 (Dumallad suuuuvilsiluiniasielunisearsssoglnasewing
Y

ARARUN LA UMBVNENBYAAN N EAsalARBULUURIFD R,

2.9.2 Usznnvedlalawnsy

o
LY .Y

1. white-light hologram #e nweelaunsuiitufinty aunsaueaiuldmenisdes
A3 FRHLANATNINGTTUTR

2. nmmgelaunsu fifesgndesainieuasages wisuamiianmuthaduaonndes
Auluszduwils fevzaoudiuan 3 4516

NN Sreruteslaunsueanldify transmission hologram, reflection

hologram, image-plane hologram, Uazduq dnvateUseinn
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2.9.3 Uszdnlalaunsy (Hologram)

- A.A. 1947 anAunulaewauila n1ues (Dennis  Gabor, 1900-1979) Jaanslnfiiyn
#4013 lwiudawaslnoniveladunundnnisveseslansiilanevadsy Tusevineivmun
Uiulganmun mueandesganssaudidnnsouiiuiem British  Thomson-Houston  fitiies

Rugby Useinmdangu a1nnisAunuil nuslasusieialuivaaivfand Tul a.e. 1971

13 a o v

wailafideruiudildeglundesganssmididnasou Adundinmuludonmauiiididnaseu
uanaudAdumailanaedelllain swmuog1995999 aunseviasinswmuIve e 1ud

1960

- A.A. 1962 lalawnsunasildliasstiuusminduineglusuvesing 30 Fagnadredu lny
Yuri Denisyukluavnwlandon Uazrlne Emmett Leithias JurisUpatnieks# University of
Michigan Usewne USA-aunantnluatdamslsstianalwlamiifaduniseds tiswans

alglaunsufifinainmgs Aailsiduialae Nicholas J Phillips

- taqtu-ounan Telaunsuldvinunlinisiunisdeans @y ymamunmeuns an1iflnsiem]

lergaunduAn Uavgsnaniag

galaunsy (Yunmiidnume 3 I8 Sawendsaannm 2 07 aweelaunsuagly
winmsaianmibiinisunsnaonve uasiinnsenusUnm Tagn1sateuadaigasainues
ey wenilu 2 duae duamdsluduaerBadonsduiiwuid Snduamiaddui
aquasazviauludsilan wasoniaoivaazgniufinl fuuildulusuuuuvasmsunsndon
(Interference ' Pattern) “Haneshindryfuguvosingiuwuy doliAnnmiaiiou (Virtual

i & - o o [% 'y < 1
|mage) ‘U"LJ‘JJ'W\"I&J&JN‘UENLLE‘NV]N'WWﬂ'ﬁﬁV]‘U ﬂ?liﬂf‘]']’UENLi’l‘iULLﬂQ@ﬂﬂTUﬂUQ'ﬂEQLLNU

o
a

Hologram \ialunIw.3 fdguy

2.9.4 n15831990lannsuLUDNY 2 VUL Al

1. Asdufinnw (recording of image) Wun1stiudinuaunsaeaunsniediou
(Complex interference patterns) Fufnanfiunazuauaiges 2 duasdeuriviuey
(Superposition) ununisaeaunsnBstouilazgniudinliuuiduaiegy (Photographic film)

2. MIATAIN (reconstruction of image) UUNITAS19NM 3 HF TunuEu
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INUUUTZTUULAZIATINY

ATSILATIZUTZUU

3.1 aanuuulusunsulagninsau

Real-time
A
Y 4
Computer < > Website e Monitor
A y AL '
Y A 4
Take picture Database

o =3 o
E‘Lﬁﬂ AL ‘Uaaﬂlﬂ@%LLﬂ'ﬁﬁJLLE‘C’Nﬂﬁﬂ’]ﬁﬂﬂ’]“ﬂ'ﬁ‘)ﬂfﬂ@\?'ﬁ%ﬁUU

a v = a v 2 o bt a 1 '
SusuInmiadaulmuasnmlsiliinainndes didihdaeuiomes dunianisds
A B e = o = ' o v g
dayauuuliany (WiFi-Camera) | niadeultgmiiausuuuia1ase udnwlsgniniiuly
2/ | s o & o w [ ] -
szuuguteya luduvesiuledvihiuiiesessunisldnuresyldsifu nmsamadeou
adasidildens nasenivangunimidagiuteya  asuaiw  ausuatn’ wanamaguninuy

1w

DUAAINAYIY 4 LALATIIFDUNIOHLIWFADUANIULUDIVDLANINALUULENDATEADAY 2

ot

Y | <t o w o v v v o )
ddndndiunilavesszuviide gaudeyaivianiiiiudeyadguassuy iudeyagidil

u

Qe

sy uaziiu lussuuilldesuansaiionem ¢ 98 Tnsusazsouanunmiidyuuesieiy
(ATURLT ATUNE AULIE AUIT) LY TURDY waLIsnITavuAvaIvdeAlnoELATIRY

naludadaly
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System

5

RS \

) N
<inciydess» \

User SN
~
~ \
8
A
View ﬂle\ - <inelidess s - - -
Sl
e /
g /

X -
<<inclfdes>» +

’ /

- ’
td s ra
/
rd
7

«<inludes=>»

P4

/
7’
4
Admin

gﬂﬁ 3.2 ‘Use case diagram

3.2.1 A195U"8 Use Case

ludiugesswaziBonaes Use case ludiudng 9 ssunsuenily Use case filin

Okl ;;ﬂ*?f User 1imatl

1. ModuwiBN1s Register
A185U75n1s Delete User
A195U1835n15 Upload file
A195U1875N15 Delete file
A195U1875N135 View file

A195U1875N1S Log in

N o v e v

ANOBUN8IBN1T Log out



ﬂ'l‘i'N‘ﬁ 3.1 Register
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Use Case Name: Register

Description: ildaeapaviinig adasaundnnewdnldseuy
Actors: Hld,g1utaya

Trigger: Lﬂa;ﬂ%ﬁmmswmwﬂwﬁwa 360 997"

Preconditions:

fevdendudnszuuLazdaIn1sAIuANMTIAe 360 Dern

Basic Course of

14linadu Registeriwaviin1sasatoyavo |y

Events: 2. lfnsentoyauaysioaziduneng g
3. ssvuyhmstuindegagleluguveya
4. fldamisadonduld
Exceptions: vn dlenseniuazidenlinsy sxin1feuainsyuuudaln

naulUlddeuanariteasiBoalnidnass

Post conditions:

P 5 £ a 27 o | @
WBUNINS Register LLad %mmmé’aﬂaumqsxuﬂm

m’rswﬁ 3.2 Delete User

Use Case Name; Delete user
Description: RauasEUvaTnsaaunlYle
Actors: fauasyuu

. A e P %
Trigger: WIDHALATEUY FRanisazaugly

Preconditions:

a1 vl v v
figldnspenisaulugiutoya

Basic Course of

Events:

% % v P % a w
QQLLaWUUL‘U’]ﬁ’m‘UBHa LW@aUﬁﬁ‘U\?quwmaﬁﬂ’liaU@aﬂ

Exceptions:

Lifiglafdmansaulugudoya

Post conditions:

Algagnavayliaunsndissuula

u




A15197 3.3 Upload file
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Use Case Name:

Uplead file

Description: Alduazdauaszuuaunsasnivanlwdasgiuteyald
Actors: WY, dguaszuu uavgrudeyn
Trigger: dleglidaanszanlvanindasgiudeya

Preconditions:

v & = 3 v oA v ow ¢
G]'E]@aaﬂEULﬂqiﬁﬁULLaBL"UWWVIUW@WIﬂaﬂlwﬁ

Basic Course of

Events:

AuaTTUVABABULETEUY

wassuunnvTswlvan lwa

U

= e o @ 2/ o
3. \aenlwanfeinsdnluanvesylduasgauasuy

o

3.1 Wdaneeuiiaines

3.2 IWaannans

4. nagudunsewivan

5. ssuuviimsiuinlgasgutaya
6. (@onlunassuuuissaln

6.1 USusesuasmtaysyuelvlia

Exceptions:

Post conditions:

Indgneninanasgiutoya

mmaﬁ 3.4 Delete file

Use Case Name:

Delete file

Description: liavaninsaaulaamelidvesnues uavipuassuy
anunsnaulavninaigldunazaudnivan

Actors: ALY 30 Jauasyuu

Trigger: e {14 e fouasyuu desnmsazaulvandnivaaly

Preconditions:

Jugfidulnanlwduazdos nsaulnsilaswianls

Basic Course of

Events:

1. gldnmadu Login tiavinisiingssuu

L

2. denlWdfidpinisazau
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=

2.1 nsalely Wdenlaanlulwawmasunasiied

U
2.2 nstlgauaszuy @enlavnynWaines

3. vinsaulvd

Exceptions:

windltldidening sxliaunsoausunnle

Post conditions:

ssuuihnsiiudayalLos file) Waiimsidmnaulwg

AM5197 3.5 View file

| Use Case Name:

View file

e - £ ¢ v 9
Description: gldanunsnisengdnnuesswlvanls
Actors: Wl ViR dguaseuy
Trigger: e {ld vTe douaszuy dosmsazgiWdnenivaall

Preconditions:

[

el o v - el v v
JugngnlvaalwduarioanisBengwailadnlvanld

U

Basic Course of

1. glanady Login ievinasingssuy

U [ |

=l

Events: 2. ldenlannaniseziseng
2.1 nsdlgld wenlavintuluainaivosies
2.2 n3fliauaseuu denlanyngliamas
3. inasisung e

Exceptions: wingliliidentvia aglisunsoiFanglnale

Post conditions:

swuUINsAYTaYa(Log file)msiduminisisung va

Use Case Name:

Log out

Description: Hldanansaviinis Log out pananszuule
Actors: ALY e gauaszuy
. o Yo oA w o
Trigger; o 14 vise auasyuu feenis log out BENIINSTUL

Preconditions:

AlivinTs Log in 1ihdssuy

Basic Course of

1. glevinns Log out sanaInsEUY
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Events:

Exceptions:

gL lle Log in Ailalanunsa Log out eanvnsvuuld

Post conditions:

i:uuﬁﬁmﬂﬁuﬁaga(mg file)n1s@BNINTEUY

AN5197 3.6 Login

Use Case Name:

Login

Description: Hldanunsaviams Loginddnlussuy
Actors: ALY ¥3e KpwasTUL
Trigger: e {4 vide Houaszuy fMpIn1s Log in 1ingsuy

Preconditions:

Basic Course of

Events:

1. gldvinisnsen username uaw password

2. wlavims Log in \W1dsguy

3. SEUUNINISRSI@aUINsl Username e Password #

nsonlunsalal

3.1 S¥UUATIABUIAADY dlsarsEuula

3.2 ssuunsaeuhliivoyadlvlugutons syuuazvdu

Wi Login tvilauidyl

Exceptions:

il Tlild nsen Username Password liigndasiliansadn

syl

Post conditions:

[ & i 9 15
SEUUYINSiNUYaYallog file)nsiuisyuu




A9797 3.7 Log out
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Use Case Name:

Log out

Description: i l¥eunsaviinns Log out sanainssuuy
Actors: ALY 30 Hauaszuy
Trigger: e gl ¥59 fauaseuu Aeanis Log out 88NINTEUY

Preconditions:

Basic Course of

Events:

aunsanaeenansruulalasinazn luwnlulndvseow

Tuanlnlazaodinnis Log in Wrszvulnudnasands

Exceptions:

wangl4laile Log in AlsianuTsa Log out sanainsyuule

Post conditions:

nauguiiy Home
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3.2.2 WNUNWMLAAS (FrdumnnITalvaeusag Use Case)

< = v g et a v WwoF ' % ' v

LﬂuqumwwLLaﬂa‘l‘wmumm‘sﬂgauwuswmw Object a4 13817199 UsEnNauny

. v oA W o v o a a e & .
Class/Object Lduiplduansdnunan wagiduiiauansianssuiinduain Object/Class

1. Register

MIYNIUYeY Register Module dwiuglilwainaesmsidnldsruusasinnisaing

aun®n iedudumnuinduann@nvesssuuudanis ddunisalnsdguin 3.3

User System Database

Register new User

N
>

Register data request

|
i
|
i
|
]
'
]
'
i
]
'
'
'
i
i

Save Register data

A

Register successful

Login as User |

-]
]

check username/password

b4

valid details

<

e e
A

Login successful

N

Logout request

A4

Logout successful

B T

A o al L2 -
JUN 3.3 WHUNTWAIAUNISANASANIAIN

u



2. Upload File from Client into Server
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4 . " , addg vy a 5
N15¥11971u83 Upload File from Client into Server Tdlunsdinldsiasnisiiiulug

nmlupIssreuiiinesidivinesanaeufiawedarusvesld fdwunisyiauds

U7l 3.4

User

Login as User

System

Login successful

'
'
i
1
'
]
]

check username/password

N

: valid details

N

select files for Uploading

Upload files successful

Upload files request

| Upload files into database

<
i

Logout request

Loeout successful

A 4

4 o L o 3 )
3UN 3.4 uwunIwasuUMIEnIaalidvInABIRaIn 0T

3. Upload File from Camera into Server

Database

N1599ues Upload File from Camera into Server I‘iﬂuﬂizﬁﬁ&ﬂ‘ﬁ N RERTRIC

1 1 5 - o o b A
suieshunmtiniuim da1dunasyieuds Ui 3.5

User

Login as User

Login successful

check username/password |

: valid details

<
'

Take a photo from camera

'

Upload files successful

Upload files request :

¥

| Upload files into database

<

Logout request

e

Logout successful

JUN 3.5 uwuamaumssulnanlWdanndesaiesy

Database
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4. Real-time Camera

N15¥14U84 Real-time Camera llunsaiglddoanisuanisaiuiiniuanaia &
a1iuN1IVinuRe §UN 3.6

User System Database IP camera

Login as User o :
i check username/password:

valid details

§< Login successful

IP._real-time camera request

Selectreal-time camera 5

Send IP real-time camera
Show real-time camera '

Logout request

o Y L ¥

Logout successful

d o Qs L% =i L=
'E‘U‘Yl 3.6 LHUNIMAIAUNTLARIHAVUNRIUNATDN

5. View File

s

o 4 i 2/ ] o v o v sal ) v a0
msvinen View File gnldanulunsal dldusansglnannuiedwlvanl ey

Y

nmsviheuae sui 3.7

User System Data b_a se

Login as User i

i check username/password

M

valid details

&

Login successful

View my files ; !

--X

files request

files response

show my files

R S

Logout request

o AT

' Loegout successful | !

A o s dl U
JUT 3.7 wnunwardunsglndnawivan



6. Delete File wuadu 2 nsai

6.1 Delete File by User

s

a3

Y aa g v = vy = o o w <
gnldaulunsdiglddesnsaulndiinuesldswivanlilussuy dddunsvianuds Ua 3.8

User System Database
Login as User : :

check username/password

e}

b Login successful
<

select my files for Deleting

Delete files request

i
'

Delete files from database

|
'
<

Delete my files successful

Logout request

W __=

< Logout successful

A o U ./
EU‘V] 3.8 UWHUNWAIAY ﬂ’liﬁUlWﬁTﬂEJt’;:Lﬁ

6.2 Delete File by Admin

=

v u| v w 5 ¥ o ) v o
gldendunsdlil. | douasvuudenisaulddinnauldvintssvlnanlinisvina

AN InuanIlAAY SUN 3.9

Adrmin System Database

Login as Admin '

(g

N

check username/password

valid details

Login successful

S SERRCEEEEEE

select all files for Deleting

A SO

Delete files request

Delete files from database

Delete all files successful

A

; Logout request

v

Logout successful

o

JUN 3.9 ununmavunsaulvidlaedguaszuy



7. Delete user by Admin

anldenlunsdingauasyuusssnsaugldnueanainssu damunisvinauna

sU 3.10

Admin System Database

Login as Admin

check username/password

7

valid details

Login successful

AN

select User for Deleting

Delete User request

>
Pl

Delete User successful

N

Logout request

Logout successful

F

i Delete User from database

- o W v
JUN 3.10 ununInawunIsauRltlaedauaszuy
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3.3 ORM Diagram

............ name.is

{ Y

T M L“m

1 ¥ S

1 . ~,
e —— b

i y —— admin_system
| upass @ D

RAMBIS e ;

Name |
!

o ——

/
F,

contact_form

. has
\

\ f
L I comment |

SUW-3/11 ORM Diagram

3.4 wWaunsugruveya (Data Dictionary)

=

Tugudeyaaeiinnsldnania 4 gudeya §avis 4 grudeuaasinnsaniioudu

WAREAINDWANTEANIAY TR TIRN5 1999

AN3191 3.8 M eleyalRLaszUY - (admin_system)

U

Admin_system

Attribute Key Type Length Description
ID PK Integer 4 SYANALATEUY
) i ) A woauw )
u_name Varchar 30 ganlgauluszuy
u_pass Varchar 30 swalgalussuy
4  a Y
Myname Varchar 30 TOITIVDIAURTEUY




= v v
M1919% 3.9 msdayavegly (tbl_user)
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Tbl_user

Attribute Key Type Length Description

ID PK Integer 4 R GIGTRREATY
‘ﬁJ £ 2/
u_name Varchar 20 gounlganuluszuu
u_pass Varchar 20 swatlgaluszuy
u_email Varchar 40 Smaémaawﬂ’f}'
u_active Varchar 20 nstududag
A13199 3.10 ~mswdeyalwanwluszuy (files)
Contact form

Attribute Key Type Length Description

ID PK Integer 4 el
4 waw

U _name Varchar 20 Founlduluszuy
comment Varchar 1,000 AINUARLIAU
u_email Varchar 40 duaagly




M1919% 3.11 M15eteyaverld (contact_form)
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files
Attribute Key Type Length Description
FilesID PK Integer 3 sualrazunmn
Name Varchar 70 %E)Mﬁﬁgl‘ﬁﬁgwﬂﬂﬁu
Filesname Varchar 70 Folwg
u_name Varchar 20 orld
15199 3.12 gsnedonanansEnIusIeIIDe (status)
Status
Attribute Key Type Length Description
ID PK Integer 1 svianly
status Varchar 3 ANIUYNUDD
attribute Varchar 1 dleflansldsumiiee




3.0

38

WHURITUADUNITOBALUU

3.5.1 nseenuuulusunsuludiu Login

e

( Wi
Website
Ad
.| Loginas
"l User
“dwAdmin Login as
= 9 v .
i Tamdoth .~ W admin
Y N
——»| ‘Register  [«—Tly —g:‘lx:ﬁse'
lm 3
. v I
‘U_s_ar B Adsefname. Usefnama,
Password
=l Password Password
{,Usém‘s.ime‘ ) e A ALY P 1 N
Uy =l s < amaned -l < armanan -Tueni
P e NS ¥
-| «l,- \l
Tl :
Hm T
¥
miwan WiLmin
User Admin

=~ @ o =3 =
JUN 3,12 WHUHINSRNUYDITEUUADADY
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o 3 .
3.5.2 mseanuuulvsunsusnivanludduuugiudoyauas Real-time camera

[ Whasvudoudon |

j Iv‘HHﬂﬁlﬁ real time..
» uaminatl la el >
\ ~ camera -

‘l:ﬂrs

o

-,

dus=u=Tildn, PV o AT 5 5
i e—ly — dnameliunioy > Fulmaanmos
MR - "X

11.1{11 }

/

J ) ﬁwnwantnaﬂ K 1 "
dounsvonaitmay X . 3 Ny o mwsilinndos
A.‘" 5 /

\‘ /

b
[
1“1? Pl o,

C Eaniiidos ¢ wanaungl )
madvilnan . | .

Y

/

[ aulsansagm /
| asla
\

h

1

| WO, 7N 24 . T—-—.
r

A

gilnaadida

R '1
LY f’

TSR R S

o a o @/ gt 1/ o =l L3
E‘UW 313 WHUNY ﬂ"liVIN'lU‘U?J\‘]i%UU@WT%ﬂﬂIWﬁ%UUUﬁ’]U‘UB%ﬁLLﬁSﬂﬁ@\‘JLLUUL‘SﬁJﬁlﬂN



3.5.3 nseenuuulusunsuaulvdaingiudeya

U7l 3.14

l"." £y 0 “‘
(whgszuuauysl |

—»{ View
I
Taila l
P
_dgams Delete-.

Al
|

1y
¥

Delete Photo

Wansilfinaanaay

aRER

wruanisviunsaulWdesnangiuteya



und 4
NAaN1INmMaay
4.1 nsnszuulgauntiIume

4.1.1 d9uvad User

1. wusneeaiu (Home)

INNOVATIVE SO FTWARE : : .

F O RasREPPY

HOME | AEOUT || CONTAGT | LCGIN

HOME PROJECT

INNOVATIVE SCF TWARE FOR REFLECTIVE 30 PROJECTION

INFORMATION ENGINEERING, KMITL

tzJ L -
Ui 4.1 wiiudendu
2. dhmihdendu (Login)

Il_\lNO\_IATIVE SOFTWARE

HOME | ABOUT | CONTACT | LOGIN

LOGIN

usernane : I
passworo ; IR

NOT MEMBER?
LOGIN AS ADMNISTRATCR,

INFORMATION ENGINEERING, KMITL

U7l 4.2 dmihfeadudmiudly
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3. nsadAsaunGn (Register)

o a v ) o W w a - %)
medue : gldnumludhgwiadasaundn dwedugldemiluszuy

INNOVATIVE SOFTWARE

FOR REFLECTIVE 30 RROJIEGTLON

HOME | ABOUT | CONTACT | LOGIN

REGISTER

e ; [

TNFORMATION ENGINEERING, KMITL

<l W =
JUN 43 wnadAsENNUn

4. msowlvangunim (Upload Photo)

ABSUY : AwAawiNTT Login 11z lumihusnuasgldiu ey Upload

wavihnsonivanguaw

HOME MY GALLERY UPLOAD MONITOR ABOUT CONTACT
Hello, citenat. Logout

HOME PROJECT

INNOVATIVE SOFTWARE FOR REFLECTIVE 3D PROJECTION

= 1% t Y )
EUV] 4.4 L“U']WU'\MBHLW@VHﬂ’WEJWIV]ﬁW



a3

Aesue : mhsnlnanguam gldannsadennsdnluanainuasdeyala Indly

inseIRaNRumes viamsaresuiuminiu wienmainndasuiindualnl

4.1) \d@onn13 Upload My Photo aidanlvaninainaouiames

IN NOVATIVE SOFTWARE

BELEC LY u.pRoJE oN

HOME MY GALLERY UPLOAD MONLTOR SHOW ABOUT CONTACT

Hello, citenat. | o5
UPLOAD MY PHOTOS | UPLOAD FROM CAMERA| REAL-TIME CAMERA

POSITION : UPLOAD 1 : [JEEREIRTY Wsidantndla

FRANT o ]
POSITION = UPLOAD 2 ; [[EEIRUE 1heidantvdla
JLeFT v |

POSITION : (KN  UPLOAD 3 : [EFISETY Lhdsantidle

POSITION : CIESNKR  UPLOAD 4 ; [FEFEHITY e utantviala

INFORMATION ENGINEERING, KMITL

) @ ¢ a
JUR 4.5 nisenlnaalwan wannaesiames(l)

) € pd AL T ¢ a ¢
- ne “laend " Wieldanlndnmeinaauiiwmes

INNOVATI . y § BCTHTRD

o A S T B
'i___ Lﬁ* "' ‘ t::::; y

P . \ WOAD ! t G-Font
HOME MY GALLERY UPLOAL B3 il o

g 9 Datumenss
i o Music

| e Pictures
uﬂgap_m:jmr_'

H videes
|

| File name.

POSITION ; UPLO)|

|
POSITION : UPLOAD 2 : [EFERERR K-tack jpg
POSITION : UPLOAD 3 : ISR k1ot oo

POSITION : EENEIEE  uPLOAD 4 : [FHETY unddantvata

INFORMATION ENGINEERING, KMITL

UM 4.6 nsdnlnanlvdninainaeuiiames(2)



a4
- Y1713 Browse file AsUYY 4 TW& uavinadunis upload
I

NNOVATIVE SOFTWARE

O R ELECTLV O PROJECTLON W

HOME MY GALLERY UPLOAD MONITOR SHOW ABOUT CONTACT

UPLOAD MY PHOTOS | UPLOAD FROM CAMERA | REAL-TIME CAMERA

INFORMATION ENGINEERING, KMITL

JUN 4.7 msdnivanlndainpeniivesiaseauysal

a a0 2 | Y
4.2) aannns Upload From Camera ot gaIwaInnasarIuntLiv

AraduIe - Yimsanenw nanau Snap Wioiwan udinady Upload Livedudin

Mg UTEY AV TN

Hella, atemst (o

UPLOAD MY PHOTOS | UPILOAD FROM CAMERAL REALTIME CAMERA




4.3) \@ann1mainnasakuuisaalng

9
Y

or L2 s U 1 a‘ 2/
- USuszesInda Usuoeen tazasa1feaaunseanis

INNOVATIVE SOFTWARE

e FORBERLECTIVELAD B

UPLOAD MY PHOTOS | UPLOAD FROM CAMERA | REAL TIME CAMLRA

(TR=E%]R]
a0 en

o A -u-v-"":'

aa ¥ XA A N i
aa% a : I v J = g T
4 S HOME MY GALLERY UPLOAD HONITOR SHOW ABOUT CONTACT

SHOW MY PHOTOS | DELETE MY PHOTOS

SELECT
SHOW

MY PHOTOS

< o < Y o
5UN 4.10 wihguamiigndnlvaadranluiuima

45

HeBe, citenal.

Hello, citenal. i coont



o 2 gy 7 o o
6. ﬂuanEUﬂ'WW‘UQQ%‘hN']u ‘ﬂ@WI‘I/‘Ia@L‘mlﬂENL'JULW%

-

HOME MY GALLERY UPLOAD MONITOR SHoOW ABOUT

Hello, citenat. Loguut

SHOW MY PHOTOS | DELETE MY PHOTOS

SELECT

DELETE MY PHOTOS

¥
P SO G

5

¥

sUR 811 whavguninvesdlteu

7. mi Monitor uanddnuuzilavsaUnvaawninee muaudulanioln

wihaenniitmald antasagiusarmsignldau

\ E

VATIVE SOFTWAR

INNO

Mt G

i it e ¢ & .‘7.. - h ;
" T =4 - b
. e :
- HOME MY GALLERY UPLOAD MONITOR SHOW ABOUT oN

~STATUS HOLOGRAM —_ = ——— W, B N

DATE 12/5/115 Hello, citenalt. Logaut

| TIME 17:23:1
| MONITOR 1 = ON

| MONITOR 2 = ON

|
| MONITOR 3 = ON

| MONITOR 4 = ON
CHANGE MONITOR : [EZR
|
|
|
| [rw‘mxmc T a0} s AL A S S R R Gl

=l v
JUN 412 »MuNSUaRINATDINaNIN

46



47

v s w oa - < ) cal o
8. 1u1 Contact @WIUAARAD ‘S'TEIﬂxLE]ElﬂLﬂEJ']ﬂU'ﬂ’?‘\‘]TﬁEJ‘WU?ﬂUWIﬂ'Nﬂ"ﬁ

¥ as
wazgInvinlATanTg

INNOVATIVE SOFTWARE

i

CONTACT PROJICT

IHNOVATIVE SOFTWARE FOR REFLECTIVE 30 PRORCTION

b NG ME PR IN
KING MONGEUT'S NS TLTUTE OF TEONOLOGY LADKRABANG

InEoaATION e :
KEING MONGEKUTS TNSTITUTE OF TECHNOLOGY LADKRARAND CONTACT FORM

1INa MONCKUT PETLTS O 1ECHAOL0G Y LAORAABANG

ENFOR MATION ENQINUERING, IMITL

JUN 4.13 - widesaRauassuy

%) u v o )
9. nth About uvihiil#aassiieaiu Hologram

Bywia = avan e loss bl il fins v et e madmensent seriimied
amel 130

W B i - (“ n“.h-u- e I
dn ke wmadle | £

s St it bl plemsismes A8 (W97 RO T St
0 T s o 1 0 i (VIR UAL TMAGE) farvm wrma s s o e e
e v b w4 34 1 n s Fhonars HOLOGRAM 1 Maalns v 1 Ebda

wiwastancuniaaunds T fnnn b
TG OF |AACR) srmin s mdemadrdex (CONPLLY
ABOUT RIFLECTTYY 30 ¥ ROKCTION rmm-n- 3 PATTERNS) dnbanin aeavlulang (UPOREOSITION)
,.,..:m..h.\.. PROTOG B FILM
AGH) dummamm | id

el Selaana (14UOGRA ) s ,:‘.....ﬁ_.a duoammtsifutiy N i
inden £ AR b e 0 i o484 3 s o i
Tandrt 14 ol CudasVowaca 14 s 30 HOLG AN H “a\.
o TRON WA g ot baas el & rvtmwt e smsuewf TV Ersmebrd B :
oty B bdssmaglua e Lo |ﬁl-mn>«n|u_lmhu-.|n-nu‘n-h! IO .
v (o e gt b g oy %4
wansildriowmdy » ]

e (1OLOGAL) ha gal g v mm i sl 1 4o
~a. i asimin mlu..:.... ..,.,um.,
Ay ot 7kt g i i aoplustmn s o o

aruvervn | g MERoAEs T Rersdad 4y N oot i drana as bl

aalowna 168 Dl labyd s §1 FwalasBatenidas

i
4-I-nini-ﬁ
SLOGR A, BE FLECTFOM HOLOUAAM, A CH-PLAME HOLOGEN N, % iaed Bamasasiian
creamoe XL

v M agn o (HOLGUR AM)

O 1A TI O EAGINTERING, KMITL

a v el )
sUv 4.14 wingInu

U



a8

d R 2/
10. Logout flagldausainisaanainsuy

INNOVATIVE SOFTWARE

HOME MY GALLERY UPLOAD MONITOR ABOUT CONTACT

Hello, citenatl Logo
\

HOME PROJECT

INNOVATIVE SOF TWARE FOR REFLECTIVE 3D PROJECTION

A v €
U 4.15 wihdeniemi

4.1.2 d@uva9 Admin

1. wi Log in dwiudauasyuu

HOME | ABOUT'|  CONTACT.| LOGIN

LOGIN AS ADMINISTRATOR

uservave : N

Login

INFORMATION ENGINEERING, KMITL

2/

JUN 4.16 mihdeadudmiudguaszuu



2. w1 Home for Admin dunal@dnasiiuoumiynisay User Wisndnun

IN NOVATIVE SOFTWARE

Hello, admin. Looo

HOME PROJECT

SOFTWARE FOR REFLECTIVE 23D PROJ

E‘U nai7 wmwaﬂamsuwmuasuuu

3. v Delete User

INNOVATIVE SOFTWA .

e i

Hello, admin. |

DELETE USER

SELECT
DELETE

USERNAME | PASSWORD EMAIL
L] CITENAT HATTHA CITENAT@GMAIL CON

[ ] HAMCHU CHUTIMA CHUTIMASHOTMAL .COM

L] BOUYDXX TITIRAT T.SAISO! DGM, <

JUN 4.18 wihaugldnusenainszuulaegguassuy

a9



4. w1 Delete file ¥a9 user

3
U

U

<
bl

INNOVATIVE SOFTWARE

VIEW ALL PHOTOS | DELETE ALL PHOTOS

SELECT
DELETE

FILES

USER ALL PHOTOS NAME NAME

v

B CITENAT ,‘»- -*, FRONT | A PNG

£

!

419 wihaulWdsunmlagtauaszuy

50



UNN 5

d3Unan1INAag

nuansvaasmsliiivmadiefldaiuriings Login wWgsvuu gldnuaunsavinis

a ¢ A A o o : v v o v
Upload junmannasuiames wiaidonfiasynisdwgulumiiumaudavinnns Upload 1ihg
Auma Indvasudazdlinuiuzgninulily Database vedudazgldain siufldauannse
Mnsaulndngldanuiusnlnandualudumadugauaszuvamnsodanistoyaldliianiy

miaugldnunliesniatnssty- tazaugunmmigldnuswlvamdmla

UBNINUUEAUTOUAAINTNENY Real-time HIUNGBINI 4 ATUTeEe ¥ i was d]
N13AIUALNGBINA 4 7 antnsaufuammnyau wazruvanaingsvia 4 soldainuiniv

2
¢

' v oW s < a WO a 2 S ot a
wa Mazlvndasdile LL?T(Nﬂ"IWBBﬂVIﬂE)ﬂJEJULmE]ﬂW gunsnduda/Uavuasuailinaivia 4 %81(5]

[

aney
o a4 °
5.1 Ugymrinin@ulunisvineu

1. dgwlunsitisusase yuiauait
= 2 = | [ & ¥t a
o Weswnunsi@eunanuulsane nsusENIaNavredsaNALISIUANAIY
a1t nszan-warliresdanuaiusiinin
2. gymlunisuszananauesnmw Real-time

o 1Y v o \ Ada —
- MsUszinanatesn N Real-time ﬂaﬂ'L’Uﬂ']'ﬁ'L‘Uallmamuﬂiﬂﬁmﬁﬂqwaq N9

Jeurelneldounsallfaeiudududonsadlunisidonld usniniiaany
aganunnndTlusauae U
3. Ugmnsiidauenday
- Lflaamﬂﬂﬁaqﬁﬁwmwmﬁmﬁﬂmnﬂwﬁlﬂﬁaaﬁ Lifarudaauiivingay 39
WliiAnAuraiandauveinisuansuuntiine  wazdgmisunnuaudn

YBIFUNLAAIHNUNNTIRE



o2

5.2 wumnslunisundeyminazUaiaumus

tatauaiuzlumsuilgmladnirtuiedunuindunisigenyinasuinnssunis

N MENNALUUaZDU(Innovative Software for Reflective 3D Projection) Thiiusz@nsnw

wndelu Tneazlddnausidudoaeell

1.

e

M5USEUIANATDININ Real-time 1ARINNTISIWausslliadesiininniounan1uy

gunsalliane videduwesidle ginvhlifidaiauauuydn windlumadeusdesyeyingd

u

v - 1 ¢ | = a a '
milinswensienuUNIMNaIe-1NaIL LAN. zazainuaziiussdninmunnnd
nMsienderuaUnsailiatvaoutsun linsudsirainem IP Address Tinaaaus

a 7 v - 2/ =l W Q L7 c:
avin winulsaneivsiinnulanseuldtedidnvasanuniuazinan

o o v 3

v 3 i [ @ =~ o =
napfigdnvinldidundesinuawlinsgaedn nawnusingasnumiantiveis

1=l | o i s R ) o o Y v by
annwlid suamlidaan warliansalMianingidesnsdiendasdilndingliu

fiu 10 wufuns sypzliiavesndesfiginyilyuuliawasausuld daduguiieed

Yl U

aaneudnuvinatlussesiviaeandes ginvidslaiivaeuauiisin aIsidenndes

ol s 1% v vy A = -
WﬂJﬂ'J'?Mﬂ?J'Uﬂ%Q LLagaqﬁJﬁﬁﬂU§UixﬂSTWﬂﬁ1W LABVININVDBANIRINLAIDIRTUNTINW

|
=

aufiiuuuazou sxladiaduiaiiouaswinnas



55

U33dIUNIA

Lucenildo Aquino Ju'nior. Ruan Gomes, Mancel Silva Neto, Alexandre Duarte,
Rostand Costa, and Guido Souza Filho, 2013, “A Software-Based Solution for
Distributing and Displaying 3D UHD Films” PP.60-68. |EEE MultiMedia ,
IEEE Computer Society.

|
a v aw o @ =

And SnAduuena. 2552. ANAS PHP. AUWASIA 11 nganna: dinfiud usev a9

s s

N ADUW LaURM ARUTAN 917A

oRfnA YuNTliu. 2548, @519Web Application agneiiaaniwiae PHP atiu

workshop, NF4wWY - dailniust UsEm Loviat nju d1n

mMaleuluswnsunien PHP, €SS, HTML wazMysql [paulail]
[E’ﬁﬂLﬂ@ 1 ganay 2557] http://www.rangforever.com/programming.php

nsldenTusunsy Appserv [oaulan] [sraile 1 fugresu 2557]

http://www.appservnetwork.com/index.php

nsldugudona MysQL. (ooulav] i1 46-70 [§raiile 15 Augen 2557)
http://waww.moph.go.th/download/sve/docs/CHO7. BasicMySQL.pdf : Aud

=i -
walulagdisaumneilaznisdedns av.

Tolaunsy [poula] Bradle 1 WOAINIeY 2557]
http.//www.peerawich.com/dc381/index.php?option=com_content&v
iew=article&id=151:hologram&catid=11:project1--slide-presentation-

digital-innovation

phpMyAdmin , CSS [eaulati] [fuile 1 fugneu 2557]

http://www.mindphp.com



dy 1 dl Y o U ¥ d‘ = 1 5 1 Y o ¥ 6 v ¥
wnanstluenasianulidmsunisidnuienisfinewing eugslnhlulgsslevimunisin

lidnsdllag visdu Snnvvnuillvisaudadiien wagdesdneddiadnveaenarsynasaninisinluly



AANUIN N TAAAIUANNITUAAINARDNINVIINNA

<form data-abide >
<fieldset>
<legend>Status Hologram</legend><br>

<?include ("time/nowtime.php");?><br>
<Zinclude ("monitor/monitor_1.php");?>
Monitor 1 = <?echo S$status?></br></br>
<?include ("monitor/monitor_2.php");?>
Monitor 2 = <?echo $status?></br></br>
<?include ("monitor/monitor_3.php’);?>
Monitor 3 = <?echo-S$status?></br></br>
<?include ("monitor/monitor 4.php");?>
Monitor 4 = «?echo $status?></br></br>
<l--Camera : <input type="button’ name="camer" value="Click"

onClick="parent.lacation='camera.php"><br><br>-->
<7if(Sstatus=="on")

{7>

<FORM>
Change Monitor: <input type="button" name="off"
value = "off" onClick="parent.location='changemonitorOff.php" >
</FORM></br>
<7}
elseif($status=="off")
7>
<FORM>
Change Monitor : <input type="button" name="on"

value = "on" onClick="parent.location='changemonitorOn.php">

</FORM>

<7}

elseif(Sstatus=="sby")

%)



{7>
<FORM>
Change Monitor : <input type="button" name="on"
value = "on" onClick="parent.location="changemonitorOn.php">
</FORM>

<></br>

<br><?include ("time/usetimedate.php");
if(Susetimedate=="yes")
{
inctude ("time/updatetime_date.php");
if(Susedate=="Y")

{73

Last setting Timer : DATE :<?echo
Sdate;?>&nbsp; TIME : <?echo Stime; 7>&nbsp;Order Status : <?echo Sstatus;?>
<7}
include ("time/updatetime_time.php");
if(Susetime=="Y")
{7>
Last setting Timer : Timestart :'<?echo
Stimestart;?>&nbsp;Timeend : <?echo Stimeend;?>
<?}
W><br><br>
<?php include ("monitor/monitor_1.php");
if(Sstatus=="on")
{
7>
<div class="large-114 columns" style="colorwhite;">
<fieldset>

<legend>Working mode</legend>

<l--- show snapshot mode or video mode using now ..., -———--

<’php

56
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//connect to database

require_once('Connections/MyConnect.php’);

mysql_select_db(Sdatabase MyConnect, $MyConnect);
if(5_POST['mode_valT I="")
{
SLoginRS_query =."UPDATE ‘project’.'status’ SET
‘mode’ = .5 POST['mode_wval’l." WHERE 1 LIMIT 1%
//echo.SLoginRS _query;
SLoginRS = mysgl- query(SLoginRS __ query, $MyConnect)
or die(mysgl_error();
¥
A — =0 AL B fvofding niode
$LoginRS query = "SELECT ‘mode’
FROM “status’
WHERE 1
LIMIT 1"

$LoginRS = mysgl query(SLoginRS_ query, $MyConnect) or
die(mysgl_error());

echo

<form name="change_mode" method="post"
action="Project_monitor.php">",

while(SobjResult = mysql_fetch_array($LoginRS))

{

// echo "datal: ".SobjResult["'mode"];

echo "<h4>Now working : ",(SobjResult["'mode"] == 0)? '
Snapshot mode | <input name="mode_val" type="hidden" value="1"><input
type="submit" value="Change to Video Mode">"' Video mode | <input
name="mode_val" type="hidden" value="0"><input type="submit" value="Change to

Snapshot Mode">","</hd>"}
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echo'
</form>
>
</br>
</div>
<?php
}

</form>

</div>
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<SCRIPT language=JavaScript>
if ((navigator.appName == "Microsoft Internet Explorer")&&navigator.platform !=
"MacPPC"))

{
document.write("<OBJECT ID=\"VALCtrl\" WIDTH=362 HEIGHT=310 name=\"VAtCtrl\"");

document.write(" CLASSID=CLSID:210D0CBC-8B17-48D1-8294-1A338DD2EB3A");
document.write("
CODEBASE=\"http://192.168.0.111:81/monitor.htm#/VatDec.cab#version=1,0,0,48\">")
document.write("<PARAM NAME=\"Url\"

VALUE=\"http://192.168.0.1 11:81/monitor.ntm#/cgi-bin/control.cgi\">");
document.write("<PARAM NAME=\"VSize\" VALUE=\"SIF\">"):

document write("<PARAM NAME=\"Language\' VALUE=\"en\">");
document.write("<PARAM NAME=\"Deblocking\" VALUE=\"true\">");
document.write("<PARAM NAME=\"DisplayTimeFormat\" VALUE=\"1\">");
document.write("<PARAM NAME=\"DigitalZoomEnableChk\' VALUE=\"true\">");
document.write("<PARAM NAME=\"DigitalZoomEdit\" VALUE=\"true\">"),
document.write("</OBJECT>");

}
</SCRIPT>

<iframe src ="http://192.168.0.111.81/monitor.-htm#" width="990" height="580">
<p>Your browser does not support iframes.</p>

</iframe>
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vt |

As an alternative to
traditional hardware-
based ultra-high
definition (UHD)
multimedia systems,
the proposed
software-based
approach offers a
better cost-benefit
ratio and might help
facilitate large-scale
deployment.

Federal University of Paraiba, Brazil

Ithough motion pictures have

existed for more than a century,

digital video quality has not been

able to match the quality of 35-
mm films until recently. The first commercially
available ultra-high definition (UHD) cameras,
with resolution around 4,096 x 2,160 pixels
(4K), started to appear on the market in 2006.
In 2010, The Social Network was the first feature
film shot and projected in 4K resolution, fol-
lowed in the same year by Toy Story 3, the
first 4K-3D feature film.

Today, it is possible to capture, edit, and
exhibit digital videos at ultra-high resolu-
tions, profiting from the inherent advantages
of digital-over-analog media without losing
image quality. With the advent of high-
resolution cameras, digital projectors, modern
digital-image-compression standards, high-
speed networks, and faster and larger storage
devices, it became possible to build systems
that allow for the packaging, distribution,
and playback of UHD content, thus enabling
the development of the digital cinema era.’
Nevertheless, few movies are distributed or
even displayed in 4K resolution, even though
4K projectors are available in many movie
theaters. For the vast majority of moviegoers,

1070-986X/13/$31.00 © 2013 IEEE

4K and 4K-3D movie screenings are still rela-
tively rare.

Most current solutions for handling UHD
multimedia content rely on dedicated single-
purpose hardware. These hardware-based
approaches are hard to deploy, maintain, and
update, which might have contributed to the
slow adoption of this technology. This article
proposes a software-based solution to handle
UHD multimedia content using commercially
available off-the-shelf (COTS) hardware. We
have developed a system that can transmit and
display 4K multimedia content (with or without
stereoscopy) that is scalable to higher resolu-
tions, presents a low cost of deployment, and
is highly flexible and customizable. Our soft-
ware-based system offers a better cost-benefit
ratio and might help facilitate the large-scale
deployment of such systems.

System Description

All earlier works in UHD video exhibition
share several characteristics: they require dedi-
cated and expensive hardware; are hard to de-
ploy, maintain, and update; and provide low
flexibility and poor customization. Such solu-
tions rely on the use of dedicated single-purpose
hardware to deal with 4K videos. This approach
presents several limitations, including higher
production and deployment costs, which
makes its adoption more difficult. (See the
‘““Related Work in UHD Transmission” sidebar
for more specific details.) Our solution requires
COTS hardware only and relies on specialized
software components for encoding, transmis-
sion, decoding, and playback.

Qur solution is flexible in terms of screen
resolution and codec choice and thus is able
to-deal with various encoding and decoding
schemes. For example, we could easily integrate
novel encoding standards, such as the High Ef-
ficiency Video Coding (HEVC),? which aims to
provide a 50 percent increase in compression
efficiency over the H.264/AVC standard. To
avoid increasing costs, we choose to use
cheaper graphic cards, with output interfaces
able to deal with resolutions lower than or
equal to 2K. Therefore, we must coordinate
the operation of the software components con-
trolling the different graphic cards in order to
exhibit 4K, 2K-3D, and 4K-3D content.

Some graphic cards, such as Nvidia’s Quadro
Plex 7000 (www.nvidia.com/object/product-
quadroplex-7000-us.html), are capable of

Published by the IEEE Computer Society
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hardware to perform real-time 4K video transmissions over
regular bandwidth networks.? In 2008, a prototype was pre-
sented at the CineGrid workshop at the Universityr'gf,f;alifﬁmia

San Diego. During the event, the system:was employed
for a telepresence meeting between teams in San Diego,

Chicago, and Tokyo over multicast IP* NTT also developed | /
a synchronization mechanism, allowing the transmission of!

videos with resolution up to 8K using multiple 4K codecs.”
In November 2007, NTT also performed the first transpa-
cific and transatlantic real-time switching and streaming
transmission of uncompressed 4K motion pictures over a
10-Gbit link.®

The digital cinema company IntoPIX developed IP-cores
for encoding and decoding 2K, 4K, and 8K (at 15 frames
per second [fps]) videos using the JPEG 2000 standard (see
www.intopix.com). Its solutions are based on reconfigurable
hardware (FPGAs), which offers good performance and flex-
ibility, but at higher costs than software solutions.

The Fraunhofer Institute in Germany has contributed with
several digital cinema solutions, including the EasyDCP
Player,” which is a 2K video player that works with arbitrary
frame rates. The EasyDCP Player uses common Mac/PC
machines to distribute the video into a digital cinema
room rather than special or additional hardware, but the res-
olution is limited to 2K for real-time exhibitions.

The Network Innovatlon Laboratones (NTI') m Iapan""-: etter .
developed a system based on JPEG 2000 using dedicated  standard for 4K lmages Furthermore, H. 264

compression rates and demands |ess computatlonal power.‘
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dealing with 4K videos. However, these graphic
cards usually have four outputs, ecach handling
a 2K video, so a coordination mechanism is still
necessary. In addition, current 4K projectors,
such as the SXRD family by Sony (http://pro.
sony.com/bbsc/ssr/micro-sxrdsite), are fed a
4K video through four 2K inputs, one for each
quadrant.

High-Level Architecture

To circumvent network bandwidth limitations
and minimize the delay between transmission
and exhibition, UHD videos can be transmit-
ted in a partitioned way from a set of distrib-
uted streamers. To use this approach, a player

must combine the different partitions into a
single video stream before displaying them
on screen.

Our proposed architecture consists of four
main subsystems—distribution, preprocessing,
streamer, and player—and includes an auxiliary
coordination subsystem (the main coordina-
tor). Each subsystem further consists of a set
of minor components that are responsible for
specific subsets of the system requirements.

Distribution Subsystem

The distribution subsystem is responsible for
receiving the raw content from a video source,
spatially slicing the video into quadrants, and
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Figure 1. Distribution operation. The distribution subsystemn’s minor
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transmitting these quadrants to intermediate
storage elements.

Figure 1 shows the distribution subsystem’s
internal behavior. The video slicer component
reads an UHD video from the raw video source
and slices the video into a set of quadrants. The
video distributor component transmits these quad-
rants to the storage components, which can be
set in a cloud infrastructure. For 4K-3D videos,
the videos corresponding to each eye are
treated separately.

Preprocessing Subsystem

The preprocesing subsystemn encodes the video
quadrants using an encoding standard, such
as H.264 or JPEG 2000. Most importantly,
the proposed system architecture is indepen-
dent of the encoding standard.

The quadrants located in the storage compo-
nents are read, encoded, and saved back into
the storage infrastructure. The video encoding
process for each quadrant occurs in parallel,
using multiple concurrent processes in one ma-
chine or using a set of different machines. The
videos for each eye are also encoded in parallel
for 3D video.

Streamer Subsystem

Because data can originate from different sour-
ces (such as live cameras or storage systems)
and could have been encoded in different
video formats, the streamer subsystem repre-
sents an abstract video source that encapsu-
lates the acquisition and transmission
processes. It consists of three main compo-
nents: video input, video streamer, and

coordinator interface. The video input compo-
nent is responsible for encapsulating the source
of the video being transmitted over the net-
work, handling either data captured from a
live camera attached to the system or previ-
ously recorded data held in a storage system.

In the live stream scenario, in which the
quadrants are obtained directly from the cam-
era, the distribution and preprocessing process
we just explained does not occur because
some 4K cameras have already captured the
video as a set of quadrants (see for example
http://pro.jvc.com). In this case, we can feed
the quadrants directly to the streamer subsys-
tem from the camera and transmit them to
the player.

Figure 2 illustrates the streamer subsystem’s
operation and its relationship with the player
subsystem. The video quadrants are read from
the video input component and transmitted
in parallel to the player subsystem by the
video streamer component, which transmits the
video quadrants by controlling the transmis-
sion rate using a flow-control mechanism.

The streamer subsystem’s entire operation
can occur in a distributed manner—that is,
the wvideo quadrants can be transmitted
through a set of machines as well as through
concurrent processes in one machine.

We designed this architecture to be indepen-
dent of transport protocol and able to transmit
videos using different protocols, such as TCP,
Universal Datagram Protocol (UDP), and Data-
gram Congestion Control Protocol (DCCP).

The coordinator interface component commu-
nicates with the main coordinator and is re-
sponsible for receiving the control messages
to synchronize the streamer’s processing,

Player Subsystem

The player subsystem consists of four main
components: video receiver, video decoder,
hardware abstraction layer (HAL), and coordi-
nator interface. The player subsystem can exe-
cute in a distributed manner, through a set of
machines or through concurrent processes in
one machine (see Figure 2).

The video receiver comnponent receives the video
streams from the streamer subsystem, abstract-
ing the way the data is received from the other
subsystem components. For example, the video
can be fed from one machine or from a set of
machines using different transport protocols.
The video receiver component can receive
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Figure 2. Streamer and player operations. A flow-control mechanism contrels the flow of video quadrants
to the player subsystem. This architecture is independent of transport protocol and encoding standards.

video streams in any of these settings and de-
liver them through a common interface to the
other components in the player subsystem.

The video decoder component decodes the video
after receiving it from the video receiver compo-
nent. This component is independent of encod-
ing standards, so when a video is received, it
invokes the correct decoding subroutine to pro-
cess the stream. Once decoded, the video is deliv-
ered to the HAL component, using a common
interface, independent of the encoding standard.

The HAL component directly communicates
with the graphical devices, making the commu-
nication transparent for the rest of the player
subsystem. This component receives the
decoded video from the video decoder and dis-
plays the frames at the right time.

The coordinator interface component commu-
nicates with the main coordinator and is re-
sponsible for receiving the control messages
to synchronize the exhibition. Because differ-
ent processes handle different partitions of
the same video, they need to work in a
synchronized way to ensure that the correspon-
dent quadrants are played at the same time
and, in the case of 3D videos, to guarantee
the synchronism of the videos for each eye.

Main Coordinator
The main coordinator controls the whole sys-
tem’s execution. Its main task is to keep the

software components with the same time ref-
erence. When the system compenents are run-
ning in different networked machines, the
main coordinator collaborates with an auxil-
iary synchronization system to keep the inter-
nal clocks of the participating machines in
syne.

The main coordinator also controls the data
flow by tracking the video rate, the network
variations, and the processing delay. It signals
the system components whenever it detects
buffer overflow or underflow to keep the rela-
tion between producers and consumers stable.

The Fogo Player

We implemented our proposed architecture in
the Fogo Player, which can display several par-
titions of a UHD video, with or without stere-
oscopy, in a synchronized way, even when
different parts of the video are transmitted
from a distributed streamer. At a high level,
the Fogo Player consists of a set of brick player
components, an audio player component, and
a controller component.

Brick Player

A brick player receives the data from one of the
video quadrants, decodes the content, and dis-
plays the decoded frames. The Fogo Player
decodes and displays the quadrants of a single
video in a parallel way, using multiple brick
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players, each one responsible for processing a
different partition of the target video. Each
brick player consists of a process that can be
executed using different processors on a single
machine or using a processor on a networked
machine. Thus, the Fogo Player requires a syn-
chronization mechanism to coordinate the
decoding and displaying processes to maintain
the coherence of the content being displayed.

Figure 3 shows the brick player’s internal
structure. The packets received from the video
streamers are stored by the stream producer in
a buffer, and the deceder reads the packets
from this buffer. The stream producer and the
buffer allow the player to adapt itself to possible
fluctuations in the decoding rate, preventing
packet drops if the decoding rate becomes
lower than the packet arrival rate during a
given time interval.

The buffer component between the stream
producer and the decoder consists of a hybrid
buffer that uses both main memory and sec-
ondary memory. It also allows for the tempo-
rary storage of a relatively large volume of
data without overloading the main memory.
This approach leads to an access time that is,
on average, lower than the access time to the
secondary memory.

The decoder performs the decoding of pack-
ets read from the buffer and generates the
decoded frames. These frames are then for-
warded to the frame player, which is responsi-
ble for displaying the frames on screen at the
appropriate time. The buffer between the
decoder and frame player makes the system

self-adaptable to fluctuations in the decoding
rate when it becomes lower than the video ex-
hibition rate.

Controller

The controller component implements some of
main coordination subsystem’s requirements
and ensures the synchronization of all the
brick players. To achieve synchronization,
the controller sets a start time for video execu-
tion (Ty). Ty is the painting time for the first
frame, and the paint time of subsequent
frames are inferred from T,. This approach
assumes that the clock times on all machines
are synchronized when the brick players are
running.

The Precision Time Protocol (PTP) is used to
synchronize the clocks on the different
machines.® This protocol guarantees a maxi-
mum time drift of 107 ° milliseconds among a
group of machines connected in a local net-
work. Clock synchronization is not an issue
when all brick players are executed on a single
machine.

The controller is also responsible for detect-
ing trends for emptying or overloading the buf-
fers. When it detects such trends, the controller
commands small changes in the video exhibi-
tion rate. This mechanism ensures that fluctua-
tions in the packet arrival rate from the
streamers do not affect the video exhibition.

However, because the video might be trans-
mitted from different streamers and each brick
player is executed in different processes (possi-
bly on different machines), this reduction
should occur uniformly in all brick players. To
implement this mechanism, we defined an ab-
straction for the system clock called the virtual
clock for the following purposes:

I to allow changes in the video exhibition
rate, keeping the various brick player instan-
ces synchronized, and

I to avoid increasing the complexity of the al-
gorithm responsible for displaying the
frames, making speed changes transparent
to the source code.

The portion of the code responsible for the
frame exhibition refers to the virtual clock to
determine the display time for each frame.
Thus, to control the video exhibition rate, it is



just necessary to adjust the relationship be-
tween the real and virtual clocks.

The controller manages the synchronized
change of the exhibition rate in all the brick
players. The brick players periodically send infor-
mation about their buffers’ status to the control-
ler. If a change in the exhibition rate is necessary,
the controller transmits commands to all brick
player requesting a rate decrease or increase.

Audio Player

The audio player handles the audio associated
with the content being displayed. It can be exe-
cuted in one of the machines used by the brick
players or in a dedicated machine. As is the case
with the brick players, the audio player takes
into account the virtual clock (managed by
the controller) during the audio playback.

Fogo Streamer

The Fogo strearer is the implementation of the
streamer subsystem and is responsible for
transmitting each partition of the video to a
brick player. The bit rate is controlled accord-
ing to the video partition’s compression rate,
which can vary along the video stream. In its
current implementation, the Fogo streamer
supports these protocols: UDP, TCP, DCCP,
and Real-Time Transfer Protocol (RTP).

The Fogo streamer is only compliant with
MPEG-2 Part 1* and H.264/MPEG-4 AVC. De-
spite this limitation, adding future support for
other formats will not affect the operation of
other system components.

Results

To validate our proposed architecture, we con-
ducted several performance evaluations. We
also successfully demonstrated the Fogo Player
during CineGrid’'s 6th Annual International
Workshop in San Diego. This demonstration
allowed us to informally evaluate the proto-
type’s features for remote and distributed trans-
missions (from Joao Pessoa, Brazil, to San Diego)
in front of a diverse and critical audience.

Evaluating Compression Performance

Because our system deals with an UHD video
by slicing it into quadrants, a reduction in
the compression rate is expected due to this
partitioning. Thus, we performed an experi-
ment to compare the compression rate
obtained when using H.264 in four configura-
tions: one 4K (4,096 x 2,160) quadrant, four
2K (2,048 x 1,080) quadrants, and 16 1K
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Figure 4. Compression evaluation. Compressed video file sizes of five 500-frame

samples.

(1,024 x 540) quadrants. This experiment
used five 500-frames samples, all extracted
from the 4K movie EstercoEnsaios, the first ste-
reoscopic 4K, UHD film produced in Brazil.>
Figure 4 shows the size of the compressed
video files for the five samples. The difference
between the file sizes in each sample is due to
the compression algorithm. When a constant
quality level is set, the bit rate can vary,
depending on the frames’ characteristics.
When considering four 2K quadrants and 16
1K guadrants, we obtained the final file size
by adding each quadrant’s file size.

When using four 2K quadrants, the reduction
in the compression rate was 2.1 percent on aver-
age. And when using 16 1K quadrants, the reduc-
tion was 6.07 percent on average. Therefore, the
partitioning process does not greatly impact a
video's overall bit rate, especially when consider-
ing four 2K quadrants, which is the configura-
tion we used in our system tests.

Decoding Performance Evaluation

To investigate the performance improvement
obtained by parallelization, we ran a perfor-
mance evaluation of the decoding process in
each configuration (one 4K quadrant, four 2K
quadrants, and 16 1K quadrants) using the
five samples we described in the last section.
For each sample, we performed five replica-
tions in each configuration and used a confi-
dence level of 95 percent. Figure 5 shows the
average time spent to decode one frame
(decoding delay) for each sample and each
configuration. To perform the tests, we used
a commodity type machine with one six-core
processor and 24 Gbytes of RAM memory.
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For the four 2K quadrants and 16 1K quad-
rants, the decoding process was performed
through four and 16 simultaneous processes
on the same machine, respectively. To obtain
the average decoding delay, the worst case
was take into consideration—that is, the time
spent by the slower process. Compared to the
one 4K quadrant scenario, we observed an aver-
age reduction of approximately 63 and 65.3
percent in the decoding delay when decoding
four 2K quadrants and 16 1K quadrants in par-
allel, respectively.

These results represent a large reduction in
the decoding delay through video partitioning.

Because the reduction in the compression rate
is low, the overall performance is improved
when considering a 4K video as a composition
of a set of minor quadrants. Specifically, for
four 2K quadrants, the reduction in the com-
pression rate is minimal and the decoding
delay is almost equal to that in the configura-
tion with 16 1K quadrants. Therefore, we con-
figured the Fogo Player to handle the videos
as a set of 2K quadrants.

International Workshop Demonstration

The first international demonstration of the
Fogo Player took place at CineGrid’s 6th An-
nual International Workshop in December
2011, where we screened EstereoEnsaios. The
conference was hosted by the California Insti-
tute for Telecommunications and Information
Technology at the University of California,
San Diego (UCSD/Calit2).

For this experiment, we used a commodity
type machine with a six-core processor and 24
Gbytes of RAM memory that was connected
to the network through a 1-Gbps Ethernet in-
terface. The Fogo Player was configured to dis-
play a 4K video. Four video streams, encoded
using H.264/MPEG-4 AVC and encapsulated
into a transport stream, were transmitted
through the network at an overall bit rate of ap-
proximately 100 Mbps (25 Mbps for each quad-
rant) using UDP. Specifically, each video stream
was sent to a different brick player, instantiated
within the wall player,

A long-distance optical communication net-
work from RNP (the Brazilian NREN) and chan-
nels from the Global Lambda Integrated
Facility (GLIF) were utilized through the coop-
eration of RNP, AMPATH (Florida), Starlight
(Chicago), Pacific Wave (Los Angeles), and
Calit2 (San Diego). A layer 2 circuit was created
to ensure QoS.

The system performed well during the dem-
onstration, without any major synchronization
problems between the different video streams.
No transmission interruptions and packet-loss
problems occurred during the whole transmis-
sion from Jodo Pessoa to San Diego. We
obtained an average bit rate of 800 Mbps during
the demonstration. Although the video bit rate
was about 100 Mbps, all the data was replicated
eight times to generate redundancy in the
network.

Figure 6 shows the player running in the
Calait2 projection room. The audience



approved the image quality, rating it better
than those produced by other demonstrations
using the JPEG 2000 codec, confirming that
H.264 presents a suitable solution for frames
up to 2K resolution. However, more detailed
numerical and empirical analysis are necessary
to evaluate these issues.

Conclusions and Future Work

Our system presents a better cost-benefit ratio
than traditional UHD systems based on dedi-
cated and specialized hardware. It could po-
tentially facilitate large-scale deployment of
such systems, especially in areas with limited
access to technological innovations. This is
the case, for instance, in large developing
countries such as Brazil, which has approxi-
mately 4,800 cities without a single movie
theater.

Another motivating factor for investigating
the use of software components in UHD ma-
nipulation is the possibility of rapid incorpora-
tion of emerging standards and technologies
for encoding, storage, transmission, and display
of UHD multimedia content. UHD manipula-
tion technologies are still evolving, which
clashes with the inevitable ossification of tradi-
tional hardware-based UHD systems.

In the future, we plan to develop a distrib-
uted and secure multimedia file system in
order to make it simpler to distribute UHD
multimedia content over multiple screening
rooms, integrate a service to stream live UHD
videos on demand over the network with the
proposed distributed file system, and perform
experiments using 4K cameras to stream live
4K and 4K-3D multimedia content. We plan
to improve our prototype’s user interface and
adapt it to work with commercially available
video walls, We will also perform detailed nu-
merical and empirical evaluations to compare
video quality when using different encoding
standards, such as H.264, JPEG 2000, and loss-
less compression standards, observing the im-
pact of the partitioning process on the
compression rate and decoding delay for all
standards. MM
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