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ABSTRACT

Polyglot storage systems are storage systems that employ more than one
data model to support applications. Typical systems comprise a relational database
management system and the so-called NoSQL systems. NoSQL could be object
DBMS, document or graph database systems. These storage systems could be

conveniently implemented on a cloud platform.

This project studies polyglot data storage implementation on a cloud computing
environment. Typical topics include transaction processing, authentication, data
representation and distribution. Prototype applications will be implemented.

Google cloud platform is used in this project. Polyglot storage systems are those

which are supported by the Google Cloud.
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anels9, Ledsa Wudu snsauaruesildng ierielAnuselomigeaniudivims

Rapid elasticity glénumiedliuinmanand aunsaudouminensldnuany
ABINTT

Measured service annsavhmaiannudeyemsliouminennsine q fleglusand
\wu Uananisldnueiets, Uiinamslimiseenus @udy uaranunsovinssuiuns
Chargeback vi3eAnfUInMsiudldnuviomismuiilénuninens foglunandld awil
434



=
2.1.2.3 UsEnNYa9AanAABUNINg

Infrastructure-as-a-Service (laaS) (JusyfuansgaueanisuszuanauunaInfliviuinig
ALY Amazon uar Mosso THuinaiaTes instances @iy §Wmunlae instances
sieuiiingAnsauivileu dedicated server gnauaulae gimundeiuiaveulunsvien

VYV e b ar s [l

s a 8 d "‘ - - - 4. L) e - .:’
Y09 AiudiarInwinnuisedns nwdisnml inwaun WHIIANINULUILDNNALAYU

v

ganluvnauuudn instance MenuLes U"%msﬁﬁi’mqﬂssaaﬁﬁnﬁuﬁ'ﬂﬁwmQ’f’immmﬁuu
goduaslaeii3s lumsimunlasaieiupuiiBangulddeadndes

Platform-as-a-Service (PaaS) izﬁuqoﬁu USMsitu Google App Engine 74
anmwandeudalusunsufilflnegousioasiduates instances machine uarsiwaudon
mamedenngian Taslusunsuziuvuadfeya (Data Center) Toeiiianlidesauls
eafumsessiuiiusdsiidesuanie  fimunaedoweniudeulvvesanmindon
WaetnYy MslY key-value stores wvumsldgutaya

Software-as-a-Service (SaaS) 1Uusau gaﬁqmaamwizmwawﬂmwﬁﬂaﬁmuﬂ
uevmdieduliiugliuvuesulal  suviwinennsusrmsdafiu Tae Saas  wsnsneaan
Vulwirieduueniinduwuuihuihidune finatudeyedld (suenans) wievilddnva
fifidfodhin fethliluiifessu Microsoft (Windows Live) Hotmail, yn Office 19ueq

Google Documents Uag Zoho uargsnageusiuIsesulay 1wy Salesforce

2.1.3 Google Compute Engine
Google Compute Engine tluu3ms virtual machine fivheuulasseves

pialasgliaunsadvuaninensiisomsld  dannuannsaves Google Compute

L
=l o =

Engine dmdU

1. Livuiussuuyjuimslag

2. \fiushwdeyauumiearwdiidedels

3. awnsedamatmussiadesriels Wy Firewall wae Load Balancing 1¥usiy
a. finodfioiatuiteWildruazaindeiu wy OAuth 2.0 Wlumsdeusslus

Google Compute Engine



2.2 sruugnutoyavaezuuuu (Polyglot Storage Systems) uaz Tusunss

Uszgndszuugudayavianezuuuu (Polyglot Application)
ruuguleyavianegULuy Busruugdeyaiiiinsldnugnudeyeifyuuuulaseaing
eyauansiaiumnn 1 ella Tneviluudagiudeyauuusineqdenideruansnamiluuass
AL SuTuAnsn ey pudeyavanedniud  duanansevhenldamy
uewndiaduiideyailinseinedaau annsadumineudmiumeuiiinusudeuls 4 LM
nesusniusenedasy (atomic) Lifinisudeiuida verfoyn  wilideiderilioyg e
aiﬁiumﬂﬂjamawﬂ'lwmu WU Blobs (Binary large objects) LLa.,Ltamm'zuu}umﬂwmaa
doyaldonn dw NosQL suansmvhauanuisevnewldauLemaATy flsianansn
ivuslassivesdoyald deyaluuenndindy uumwauaﬁuﬂ'[wumamwauawumm

&, °_ e

Hudsutu
faguil 2.3 rl.UWUU%"]‘LJ‘U’lUﬁuﬁ"!ﬁlﬁﬂ'ﬂi@ﬁﬂﬂizﬂﬂuﬁ?ﬂLLB‘WWﬁLﬂ‘EﬁJﬂ@U‘] viaeE
Inventory and Item Price wulfvugudeyauuuduius duewdiedudug 19y

grudeyauuy NoSQL

e~commerce platform

Shopping cart \ Customer

and session ’ Inventory social
data and graph

Item Price |
'Completed X

; Orders [ Friends bought |
Key-Value j these products

store service

iz '
' RDBMS
Document (Legacy DB)

store 1
] —

gﬂﬁ 2.3 LaNIN29819784 Polyglot Application 5¥UU E-Commerce
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2.3 N uLeNty (Transaction)

UniudamsujuRauvianys Fddlupuieyagnuentumsmeuisethaien
mvgnty Maleudunndnd . Tudwyd o \WumsujiRovetnadies Ao Toudu u
HUNBIYBIGNAN uﬂm'immu’tuwuugwwauamumumsﬂguwmuwma qethe Avddyy
dwiumsufiRaument Ae 8mMsUiReuiume vielianSotome Wy peuduen
Ugd n. ade LmeLauuu'LUcJ'mmmw v. biduda demalvifuludnd n. wely Fatuded
gouiulile

namaamiﬂgUmqumnummumswmumumwmm’iuﬂmmmm@nm Fend
VIMLNYY 'iv'uug’awauamsmwaaumwmm.,amjaamsﬁgumm’mmnw winin
ATNAUVRIIE U TR u Tl mém'flmauaunumlﬂlw;]wmulﬂ SEGIERTGY
AITIANISSeIMIUiURvaIY q neusendundey q M Wevanidesnnuliaesndaaty

YDNGHE

2.3.1 A UNINBYINTIUUYNTY

Wil pe. 1960 Beane g 1970 maiudeyasndubuenasiuathy (master file)
uaELeNaTIVITLYATY (transaction file) Fmuneniy e wonens (file) Adifusenis
Lﬁaﬂuuﬂaama'h'j'l.umsﬂa‘uﬂqaurﬂmaﬂmimumu -‘Eﬂuqﬂuwaumsnmnu’tumunivm‘u
mamﬂ:.umﬁ]’lﬂmluumsﬂﬂan (hard disk) Gannsvinuludnwaeiin MIUszaanauny
enansotnudugiu (sequential file processing)

Tugmdiud me. 1980 Vl‘i’luLL'Ejﬂ‘U‘uﬂE]ﬂTiUQUWﬂ'ﬁU‘IJﬁ']‘LJ‘U@ﬂdﬁI.Lfﬂﬁuﬂ%ﬂ'iﬁjﬂE] viils
VIuUTAGY ‘luqﬂuﬁaﬁﬂﬂaﬂ wagvaoUlinaduds ansniideyaldlaoess Faden
nsrUIuMsLUUTh mMalsewanauiluenanslaenss (direct file processing)
Tuthogtumsmuusndugniienweesnirewang witedunefesiumnefansyuaunisynaulaly
Taya ﬁa’luumﬁmaﬁsuugﬂuﬁaua nsMLendy mnei neuvesugudoya (Frdantw
gdeyaviaieafuea (SQL) Tuseduseda (logical) w&au’[wumsazmwngmﬂumm
gnmawaagwuaumﬂumsmﬂlulm'n'msn wifieuuaendsnIsUfURI I uEndy gutoya
dudeagnies (sedusedfa Tuilivaneds yueanuAnvagldny wisgwaunlusunsy)
FpELeY fingdetivdumagsia  (business rules) 71 soowsvnAulussdnsaesiped

Aiulavey (Ivedn ng n. ) L:Jaamniuuumwasnuumﬂu'l,wuua'miuﬂmaualugwwaua
wiin wuamwmﬂﬁumgﬂ
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bcgi_.n transaction

: L Srep I-Lﬁuﬁwammiw | p—
1 transaction |- ' ' ] 2 geaufia

U7 2.4 uannmvherunelunsuuensuvaansesasuddulyei AwNg n.

i]'m’g'UVt 24 avmu'nﬂﬂa'luwmuwnwavmmsavLuﬂngﬂawﬂwmh (hg n. ) Ae

-
LﬁJE]LWJ.I'tIE]EJﬁiﬂ EJUC‘]ﬂ'lJI"MJV!U'ﬁHVWE)SJ"I TIRBUR ﬂuuuwmluw;mua ﬁE]ﬁE‘JL‘W&J'ZI Bila

L9

. o & o Y | 2
NTUNW'U'?]UﬂE]U ﬂ']iVl'N’IU‘V]T]uLLﬁﬂ’UUﬁﬁQQ’Jﬁ'?L'i'{l Li.asL:JE)R)UVITNI.L'Uﬂ‘rjui]mﬁu’a'lg"rwm;l_ﬁ

gdBIsungdeTsy
Iﬂﬂﬁﬂﬁuf’hmmu-zjn'ﬁ"uaqun"rwuﬂmiﬁ'm’fumsﬁmu‘imé’lﬁ'ﬁu‘miLmsm‘i]uu
veuwamsvimnusendulilulusunsy 19y awieaRaues, 9991 UAVA) vie nanda
(C++) Amusveuwnvemunendulaeldmds Thu nyuueniy (begin transaction) way
LU VTN (end transaction) %‘aWu‘uuﬁ’ﬁé”ws"r"?uﬁ'msuuguai')’ﬂmigﬂuﬁaqaﬂaaLwi

LUTHVIRNY

2.3.2 puanlRvomsuusndy

v
o

Lﬁﬂlﬁﬁﬁiﬂi?ﬁ@ﬁéﬁlﬂﬁ"lU‘ﬁﬂl.l‘,ﬁUUﬁﬂ?'mQﬂﬁil\'i swuUuleyaResinyIRuanTRvem
Tuuentudl

arnduniladen (Atomicity) #o wilmsnusndugnueatniodieatu wdeslsils
mMsuiRnule q vewruuendudidndefidemndaivun Srdumaisedumatoue

ATIABAAREY (Consistency) Ap MITNIANNABMAINUF TRV uenduLda
grudeyarsognios "ﬁqLﬂulﬂmuﬁmmmm'mmn'ﬁ’u (sEvhaimsuueniueisanda
nglumsdansm mmamwswumnwmmumgwuauammgnmmmung

Arulamiden (solation) fie nruusnduiignugiilusasaadisatussdesltisuniuiy
Laileudvhauaulden

AIWAINY (Durability) Ae waamnm'mwunwwmuLasaauwnwmwum'sa@uwmm

Udd

wenduud? (commit transaction Ag ﬁwaqwauaummima'mLawauaeamaaws:u
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'lﬁ‘wuuﬂ’uﬁnmimﬁauLLanwzawuﬂaqg'm'ﬂ’a;‘ga) m'iuJﬁuuLLUaaﬁ”’wmﬂﬁmaq'm'n
sUuIriulssiuindeyavsgniuiinadugudeysesnauivey uhvuuaedumen
AuaRalignensaudh uedn wlewmesd (ACD properties) w19NN15390UYEY
onwsmuInInAuaNTIIuLenduusarde
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2.4 F¥ANTVIIULYNTY (Transaction Processing Monitor)

BRI MUTINF W Transaction Processing Monitor) fhimeawuafanaaiiviouiing
AUAIREITLNR s zanaNAI LT B kWAL ualinsuandundnanansmin
nsAea(commit) Wethagniins nanafte neuusndumdn ssvinns pesiin Tfsiogte
nsnuangy A 1 2 use 3 raxRRaNysaludo vnfinmsuusndwinendlidna waie
eI RmAnazia g3 et
Tnevsmuandusins iy qunnrﬂuﬂimumqmnwgﬁuﬁﬂ:gﬂmw] VlN?L]lL‘LIUTﬂNﬂ?’N'ﬂE)J;{ﬂ
uansariuding dagLil 25 Fpuans U MR nans 5 Aesiariy fadanis
gnuvaqﬂmﬁq’] ma‘lwwmuamu,ﬂmwmuuﬁjn'nuﬂﬂaquu uwazamnTnsin AUl 1597

ﬂﬁﬂﬂﬂﬂLLﬂ’JWﬁ"luLt.‘!]ﬂ‘ﬂu“ﬂﬂuuﬂﬁti‘@ﬂ?ﬂ‘h[

Begin Commit

Main Transaction

E‘Uﬁ 2.5 ugne Nested Transaction 9 Transaction gu.aTnti DBMS #ina9iy
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2.5 nslnaeadwmumseeniinuuy 2 sues (Two-phase Commit Protocol)

m'mmmsiwm'sLUaamLUaauuunszmu (Distributed Transactron Management)
\Headeaiu 2 nszvaumsie N13AUANNIE (Recovery Control) W 2 nssLaunsYda]
MsUTUUTRLAY mauwflnnusvuugwwaqauuum.mu mmumsmnaum’sﬂw W3
wmm‘iﬁuﬂﬂmmﬂa Iwslveeadmiumsreufiouuy 2 sees (Two-phase  Commit
Protocol) a'aumauﬂ'[un'lsmunun'n.wsamnuﬂuuu‘lﬁnumnﬂa nsldsatady (Locking)
W 2 mﬂuﬁ:uwug'm'lun'rswmuum"wgwnaaumuum’mﬁua Faddoranldfussuy
FudByanuunsEe aaumsﬂsuu-;amaumwahmmsmmmunuss.-mu'twnlﬂaamﬁ
Usedniam

maihdedayalussuuiuunse gnwlasUndudessiiumstumsnendy  sevdes
imvamandi ACD Sddumsimsuuenduliogaesssmde Tareansmuendy S
Adunsfvieyalugudoyailaneaniniu waednUssvmileds Tnaveavsuuendy 3¢
wimsdhieyauaruiuugsdeyalunany « gudeyn lunslves Tnaveavstuwendy
M3inwAMENTR ACD 11aqmimwsnumn-uuuuun'szmuazumsmmummwwmumnw
Luaamﬂumas'lvmsummaﬂumimwi'mwn'uu Fermudumaifsiululedvad vie
ANNEUMEIDINNTADE S AUTEV Il orvilinsvimsuusnduiawannle

2.5.1 Taseainsruu (System Structure)

'luumas‘lwazummmsmﬂuwnﬁu (Local Transaction Manager) Wutesnuias devi
wmwmnnu’fmmsmwswuumw‘lummauum ACID Taefidadamsnsuugnduusiasiafiq
uiilumah Tnaveanmuuendy Wommuidilounidy I MUAlIeaYRITEUUN
uuendy Tneluusasloiusznaylugess YUVHBLADISYUUAD

Fdammsmuendy (Transaction Manager) '{lsVI‘M‘U’Wlﬂ@EJﬂ’JUP]!JﬂLLaﬂ"liﬂ"lLuumi
U4 m']umnwmaq wnmimmwaua'i,ulﬁmammmaq uwiaenuuensuuldilanes
nsuuendy wiadudunilwes Tnausansuuenduily
FdmmsuuenduariiiAs

-madhnsiudien egaUsvasdlumsiuAuanmieya

- fidgusuilumavir concurrency control Aulssduiitesauyin concurrent execution

vowuusndululesdvesnuies
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FlszanuuIULEndy (Transaction Coordinator) vhwfiuszanumsyinanueem
sunendusing 4 v Tareauarinauea
Aalszanuauvsuuendy Svihiised

- Buduvhvsiuusndy

- wimsuuendussniliunsuuendugon uavasludelesiivmnzay

5.-:4

- Ysranunsduiumsvemsiuuenduin wavesnsvimsuugndushy viduialuyn 4
Transaction
coordinator
q Transaction
/ : manager

7 2.6 faansmsTIuendu(Transaction Manager) uas A2UsEaUNUNTUUINTY

ludl videenidnlunn « los

/,@

AR

4

(Transaction Coordinator)

2.5.2 Twslamea (Protocol)

Lﬁa'lﬁmivi"ms'rmwm'j"uuuizuugwu-ﬁauuauuunszmﬂﬁr}mauﬂ’ﬁ Atomicity Favsiu
wendu T des Aaudin lunn 9 lasl videenidnmavimsiuuendulunn 9 lod dussausnun
MunenduremTmundy T Fesdinmsvh resdinluslanaa (commit protocol)
Bmivesredeluslanea  fnslénutusthaunivaeie two-phase  commit
protocol(2PC) uag three-phase commit protocol(3PC) Seavtevdnidestadevss 2pC
usmsAdunisariimnududaumnni

el T Wunsuuendududuiiled si uasly Flszanununsmuenduitled i
Wu Ci

Wevuuendu T dvhnsUsenanaaiody dude nn 9 lesinuuendu T 19
Usznawaldudanduindl G Wvimsuendy T wledsutenud FaUsEUNUNIIY
wendu i auduviluslanea 2pC
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dlevsruuendu T Idhmsusananaatedy tude nn 9 ledivsuuendu T 16
Usanawaldudinduand G 41 Wvimsuuendu T wdedeudonds faussmuaumsy
wondu Gi wwduvinlusTeea 2pC
Phase 1

Ci useedn  adluly fenlnduuiiivioysfifrmiaios  sndufovdedygin
prepare T lulvifuyn q ledfivsvanamnansuuendy T deleday 9 sudygu &
%’ﬂmwimwnﬁ"mzﬁamauné’ulﬂmﬁaﬂismumumﬂuLL‘un‘z‘i’u:i'msﬁqmﬁ ABNEANIIY
wentulsvielsl dlaildosifusnede adluly demlduavasdygn abort T nduludl i &
Idasifiusnesa aduly dealng uazsdan sy uendurdsdygn ready T ndUlUR Ci
Phase 2

NIULENTU T sy T ssaouiin Iﬂnmamalﬁﬁuatymm ready T 9909 9 lod
ffdusnlumsvihmsuuendy upnlenmiuvsuuendy T wsvsgnunidn Jefiazdes
vhmsisiseedn vie adulu dem I8 dwsuuendy T aunseraudla 19 vde sndnnis
Yimsulendy 910ty FussammsuenduRteddyy I commit T ¥3e abort T
Tiunng lediisasiurimsunendy maumazkjﬁlﬂwamsymnazmmsuuwmmaimuae
Llu don Ind

uituidye s ready T darwddgann Wessnleding q Mimauendy T sedo
ddfygn ready T ndululvduseaiumuwnuuendy WiBUBNAUFUsT AU LY
nfuimdenitesaeuiin uiiSedynuiiariingsiomsvh commit e abort 98I
uondu mné‘ﬂumzﬁ’qﬂ&i'nmmﬂulﬂlﬁ'hﬂalﬁﬁwﬁalﬁ'ﬁﬂnm‘iaﬁ’mzym ready T lUlvii
Ussaununmuusniuudy e1adeeuduvaivedesly Feamnluslamea 2rC e
UismumummLLﬁni"u"Lﬁ%'uﬁ’tyfu';m ready T %38 abort T AU Avzdsdtyy iy commit T
wie abort T Iiuledisamhmsmuenduvindy Teelildailoilessng 9wy
a1nsa commit viie abort mudyaadidly Taviel faiulumsduiunistusianes
2PC esfimsdedtyyin acknowledge T ndusniimaUsanunumuueniuitedunisuen
Ioendunig Tuszeriiapaaiasouonudn Weduseauemumsuundulisy
acknowledge T AsUMAYN 7 lodi foziinisredn Wiluly dom Ing
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253 Arwsuwealunsimsmuendy (Handling of Failure)

AsRwEIlum s msueniuTlagranensdl deeefimsdanisfuraudumasig 9
wiedusd]

1. Failure of participating site mmUizmumummmnﬁumsnwmﬂ ﬁl‘dﬁmu\uﬂﬂ
duvaatumn AdeeRatsanda lﬁmuummmmammmﬂaum‘smatycym ready T wisoli i
e uduvIaRfay mﬂsvmumummLmnﬁu%“amﬂmuumammm abort T aduunls
ummlﬁmuuaummwaamﬂﬁlﬂmamtywm mssidunisiusionea 2PC  Aoedufiunisiy
muundlaelsaulalediauman
lelasamvimauusndu Sk vims fvanmieya Mneuduvaivedles aedons
MnTI9aeu dom Tnd Lﬁaﬁ'muﬂdﬂﬁ]zﬁmﬁ'}athﬂiﬁ’uwswuﬁﬂ{i’uﬁﬁeﬁﬂma% MvunlA
T Wunsmusnduiidahlies waveiorsainsdeg 7 seluil

- 1l fen 8 fismeda 19vinag redo(n

- 1l fon e Hismeda Tvivhnig undo(™

- 81y fen Ind fiserese unsdliresdasety C Nodsdygrorlsnld Srwuim
Muusnduldviinmsaesiin visuwenty T AIgyims redo(T) uazaesh undo(T) gmudile
vim3 abort wstuugndy widlsianunsoResedu i 18 Ted Sk fazAsanenenumsiasy
dmsmuuendulivihn commit wie abort Nnleddu wnled Tnemsasdyan query-
status T Wlsfuyn « lud
Lﬁﬂlﬂﬂﬁ‘%’uﬁmmm query-status T flagvhn1smsasaeudy Son &8 commit vile
abort U NuuLnTY T

- o s Livsingusneda(abort, commit, ready) ovlaseneadosiunsuuendy T
wnennuiledldiineuduadieuiivdsdygin ready T nsululisussausunsy
wendy vhlvsuusndudas abort ey Sk #B9¥i1 undo(T)

2. Failure of coordinator mmU‘s'fa'lumummenwaumaﬂuiow’mwﬁﬁa‘hmmwu
wond lestsuiuhmsuendy sesmeslyifusra MU TunduLS LUy
Tmiusfereeduiumsse

- 1y fon TWsilismedn Anfumsuuendy dosvinnns commit

-ty Gon Inddismedn dufunsuuwndy #Bagn abort

- Mluuledluifiereda Tu en ng faduaysianansavinnspendnle \asmnlailéds
dygn ready T ndulUbiussmununsuuendu defuiusvanununsuuendud
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L
L o et

WABMINTG abort LNt egud Fdlunsailisuludeseld Ci nduanGuduyney
Tmignasa awnsediay abort Téviuil
filuyn q ledfisredn wilifiorlsdeaniugy abort wie commit Yilwlsianaise

Aadulaldhaedeaherls dufulefing deswmes Ci ndulvunGusuielng  udaeee

Andunsunendisioly uarluvneiinesideslivinensvassyuudae
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2.6 miuaYsTANNII (Graph Database)

meuayssavns i Audeyaluguuuunsw Judulasiairefoyaiienldfuagne
uwiviany m'i'l-ﬁmuiﬂ'iqa‘%'wﬂ’agaﬁv‘iﬂﬁmiLiﬂﬁaif@a‘;aﬁﬂﬁaejmaﬂﬁa Ingendemdnnig
vonsmlaonse nvwseneudis 0 (node) uar 1y (edge) wiEpAIMAWLS
(relationship) Yeyassgniiuegluzunaeautid (property) YBIYALALLAY

2.6.1 mnuduWusvRIgn 1y uazAuEUR
ns'lwgﬂa‘%"]ﬁ]’ua'mﬂ'nuﬁuﬁ’uﬁ'waﬁm W uarRmanTR nedvdnnisssi
1. n9miuszneumegauazaduiug Tmm’?qqﬂLLasm’ruﬁuﬁ’uémmmﬁqmauﬂ'ﬁlﬁ
2. enudiiudidudadanisnsad Tneeoduiudfuldfauuuifemauas Lsimng
3. fitheds (label) Wuiaiiourilavesqe

records data in

records data in

organize

U 2.7 mwdiniudvesyn Wy uazauANTR
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2.6.2 meMluugiRemvuméiusussnnns
° ar a s, v .I: 2 lil 4 ! ﬂl 'i'
UM agUaUUmAaUTEI AT WIS A TS edn ‘Cypher’ auluniwil

AisUhusivssavEa mlumsiumnemeugs uazlinseenuuuilndneiuniwves

uywd Tnedafumdnnwndangy

2.6.2.1 Tassadevanien

Cypher lassasndeiunivn SQL ﬁﬂﬁ%muuugmﬁa:&auuuﬁuﬁué Fdalunis
ﬁ‘umﬂ“maUUisﬂaué’wﬁﬂé’adaUmM PR

MATCH : Auvidums(pathuesnswiinsefudayle

WHERE : udoulylumsiden path figeenis

=

N 28 Duieshedeyalunamiasna Ssaunsefumeneuladaslasatieride

@d&[S}n&m& ="Johm j

friend

MNode[llname = ‘Sara Ciodeﬂ}name ="Jog’ )

frieng friend

(Hnde{ﬂnm: ‘Maria’ ' ' Hode[2lname = ‘Steve’ )

Uil 2.8 Freenevasns

1Y s

ATUUY AI8E9LTY

Yo o w

MNFBIMIMANTATS john’ Law \BuYDLTipuYDs john enansarumldlneledssugn
MATCH (john {name: John)-[:friend]->()-[:friend]->(fof)
RETURN john, fof
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o ar ¥ ar
A5 2.1 MIBENHAAWTIINNISAUMAY cypher

A1da MATCH
Lﬁummwanﬂ%‘lumiﬂumﬁauamnmmwa Tneglifinssimveumnisium N
PuaTLFUIgNALNY ﬂamiﬂummmmmw'svamnwwlﬁicﬂumﬂmwaum n(Index)
Toeunfiuda Fids MATCH whitnsanauanididendy NULL  wimmsideanis
WASWSTIR 1N AANTATITFN Ty NULL wavuminseyidaensld OPTIONAL MATCH %
vilvinadnsiildndrentsvin Outer-Join Tugudeyauuudniug
Aeg1emslday
1. Aumynggalunsm
MATCH (n)
RETURN n
2. Aumynggatunsniitthededu ‘Moive’
MATCH (movie:Movie)
RETURN movie
3. ﬁumwﬁ’aﬁgnﬁwﬁ’uhﬂ ‘Oliver Stone’
MATCH (director { name:'Oliver Stone' P--(movie)
RETURN movie.title
4. Aumntdnuanmdades ‘Wall Street’
MATCH (wallstreet { title:'Wall Street' })<-[-ACT, ED_IN]-(actor)
RETURN actor



A8 WHERE
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Fvds WHERE T85auiusddug 1y MATCH way OPTIONAL MATCH Tnevimiiidy

L‘iaulﬂﬁ’mumwaé’wéﬁlﬁmﬂmﬂﬁmuﬁﬂa"’a MATCH Wae OPTIONAL MATCH

faeg19ns 1

1. Aumaiinaaui age toundi 30
MATCH (n)
WHERE n.age < 30
RETURN n

2. fumqeitiinuaut® belt
MATCH (n)
WHERE HAS (n.belt)
RETURN n

3. fumqniinaeutA name Fusiughe Tob’
MATCH (n)
WHERE n.name =~ 'Tob.*
RETURN n

a. Auneuitlifieruduiugiu peter
MATCH (persons),(peter { name: 'Peter })
WHERE NOT (persons)-->(peter)
RETURN persons

5. fumauiidfe Peter’ vla Tobias’
MATCH (a)
WHERE a.name IN ["Peter”, "Tobias"]
RETURN a



A& RETURN
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| e e °o o ) = o v o -
AAWAUIIIAAY MATCH ndun lngonaiimaszyloulyvesyn prmdiug vde

AuauURAlngamnI0dsrtveseenlivie ga Arwdiiug uwawAaNtR

fiaegrans 14
1. deganiiy
MATCH (n { name: "B" })
RETURN n
2. druduiusnauy
MATCH (n { name: "A" D-[r:KNOWS]->(c)
RETURN r
3. drAuauIRndy
MATCH (n { name: “A” 1)
RETURN n.name
A189 CREATE
aingauarmdiusadunsmlnsaunseldnfusds
RETURN T¢f
fiaeginanslday
1. ad1eqelanszythedeuavnnans
CREATE (n:Person { name : ‘Andres), title : 'Developer' })
2. adrenuantlnelinsivunauans
MATCH (a:Person),(b:Person)
WHERE a.name = 'Node A' AND b.name = ‘Node B'

MATCH

CREATE (a)-[:-RELTYPE { name : a.name + '<->' + b.name J->(b)

RETURN r

WHERE

bbEd

o
L7



o dr

AEY DELETE

augauazAudTuSeanaINnTlRgaun el nAuR&s

RETURN g1
A819Mslday

1. augalafivundnuaulR
MATCH (n { name: 'Peter' })
DELETE n

2. auagﬂw%’auﬁ'ammé’uﬁuéﬁﬁauagj
MATCH (n { name: 'Andres’ }-[r]-()
DELETE n, r

3. AUALATALELWUST LR
MATCH (n)
OPTIONAL MATCH (n)-[r1-0
DELETE n,r

0
°  ar

ATE SET

%) Y - e o v o«
IoumsdiuugsthetonlonumnRvosgauaraudiniug

MATCH WHERE

24

bhaY

Tnewnendiusuussimg

willouuaL A8 SET tuarliviniey waraIaleTmAUAIE MATCH WHERE uay

RETURN &t
Aag1ans e
1. Wasudean ‘Andres’ \{u “Taylor’
MATCH (n { name: 'Andres' })
SET n.surname = 'Taylor'
RETURN n
2. auRuUR name
MATCH (n { name: 'Andres' })
SET n.name = NULL RETURN n
3. AinaenAuaNTRsewIngauarALFLWLS
MATCH (at { name: 'Andres' }),(pn { name: 'Peter' })
SET at = pn
RETURN at, pn
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2.6.2.2 a3eemue (Operator)
\RIDmueAdnmans - + - %/ Uag 9%, A,
Lﬂ?ammmﬂ‘%‘amﬁau 1=, <3, K, >, <=, >=, IS NULL, wag IS NOT NULL
Lﬂ?awmﬂmﬁns : AND, OR, XOR, NOT
wiomanedona - +

2.6.2.3 Warduiugm (Built-In Function)

Cypher aunsasaungudeyamiloudids GROUP BY wes SQL I T¥nusauiuilerdy
ﬁuﬁﬂutﬁ@ﬁ’m’mmﬁﬁaa‘;a Tneerduiuguded
COUNT

THlumsiusauuaafidumls
fa9g19msldeu

1. Judmauge
MATCH (n { name: ‘A’ })—->(x)

RETURN n, count(*)
MATCH (n { name: 'A' })->(x)
RETURN count(x)

2. uuumuduIRus
MATCH (n { name: ‘A" })-[r]->()

RETURN type(r), count(*)

SUM
IHlumamnaruvesmuand@iiivuslaomndendu NULL avlsijunan
faegnansldeu
L. MNAIMUBIAMANUR property
MATCH (n:Person)
RETURN sum(n.property)



AVG
Tdlumaneniaiovesnaani@fidmuslnemafisndiu NULL s¢lsiunan
fa9g19n1sldeu
1. mANRABYBIRMANTR property
MATCH (n:Person)
RETURN avg(n.property)

MIN
Télumamenshgevespaiaiihwslaemndaniy NULL 9liviunde
#a9819m5 14
1. mﬁwﬁ‘wqmmqmauﬂ'ﬁ property
MATCH (n:Person)
RETURN min(n.property)

MAX
lunmsmagearvespuanaditmsinemniiandu NULL arlitiande
A79g19n15 14y
1. wIFgaaveInaNl property
MATCH (n:Person)
RETURN max(n.property)

26
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2.7 MIUsUIANAFUAMW (Image Processing)

2.7.1 nouiiiiieado

LﬁmmnTnm’mm'im’m'a’uuaaﬁﬂmuﬁ“luﬁ'fusy’amswsﬁ':u lweluladmsysyanana
AMMANTALe ﬁﬁLﬂuﬁawﬁwaqm'iU'szmawamwﬁﬁﬁ'a (Digital Image Processing) uwan
TnediilomiliAnadoessd

- rufifesiuinafumsussnananmiaava

- 5¥UVA Grayscale, RGB uay HSV

- M3 Image Filtering, Convolution wax Correlation

- Region-of-interest (ROI)

- Pattern Recognition

- Haar wavelet

- Haar like-feature

27.1.1 mwideskuiisatumssznananmadva

MIUsEIIaNANINADIA Lﬁmﬁ'aeﬁ’um'suﬂaaiagaguﬁtﬂuﬁmmwLLausﬁan'iﬁag'lugﬂ
vesdygnaudivia tieldlunisussanariueeniiwesle uay dadnunlylumsasdgwm
VRN MITY andgygsunaunielunmudu

umsuasamlidudgyaadveiy ssuussiguiliudanluswan Tnenseuaums
Sampling WAz Quantization uavssieyaeenuiluzunuuddvi reiameiasfutoyanm
awnhennud lagmssewnisnudinelueiedugiuuureeiiss Taorluusasdes
Ve D1ilsuansfinmanBaneueuiige Anwe Tuq uarduisestes e1dsdiy
fammussiuviivesge Ainwa melunmeaey
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! Pulse
Equivalent Train

Pixel Quantization
pome Tm

o £

= +
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3Ul 2.9 nMsuwlavwusurdenthidunmasia

amwAanlasedsuwuunsfudueyisng Faedinsdaiunmnudariinstefy Ao

U

"

fluseuudvewn meenand Teauuswdavanwlessd

=1 < 1

. " - o o v & o o a " a !
- Binary image 3 mwuna-i 1uguildiledivies 1 On s Ana laeAdqsilue

@09A1A9 0 WiSedAM way 1 wiedy)
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U7 2.10 AwuuY Binary 3o nwya-Mn

tl1l1]
1i111
it %
[i A - 190 1 1
A 11111
ATl BT ]
h ~ i l l 1 1
N =
= - i 111
1]111 :
11111 { |
| tlafafifelals 1]
| grjrjrjrjajajajajefs
= m= 4. 'K

- Grayscale Image uguivivlasldsunuueesensisd 2 94 laeeniivaziieiely

Ymils Fesvdvvesd@ivegiuruinvesdailliiiudng

RGB Image 38 Truecolor Image L‘f‘JUEUﬁLﬁUIﬂUI‘Z‘fE]']fL’iﬂ 3

0. 2583
0.2157

U.5342 0.2051
0.5342 0,1789 0.1307
(.4308 0.2483 0.2624

2344 10,2624

0.2826
0.1789
0.3344
0.3344

0.3344 0.3

g'dﬁ 2.11 2MWUUY Grayscale

ool m Aerue uar n Aerrwnievessnmlumiseiinea duilge

ufumdusniy AedunsRed) Ap2(Green) uasAudu(Blue)

0.8822 0.4391 0.439
0.2051 0,3256 0.2483
0.3344 0.2624 10,2543

-

WaINmwmmxnx3

Moy Tuusasila



B04 0.2002 0.0827 0.2002 0.200
10.5804 0.0827 0.08
5176 0.1922 0.0627 Green o 1922 0.2588 0,258

0.5176 0.1204 0.1808 0.1284 0.1204 0.2585 a.zsaa
(lo.s178 0.1808 0.0827 o.1808 0.1822 0.2588  0.2588

-5490 0.2235 0.5490 Red 0.7412 0.7765 0.7765 |902
5490 0.3882 0.5176 0.5604 0.5804 0.7785 0.7765 |196
{50 0.2588 0.2002 0.2588 0.22395 0.4824 7
0.2235 0.1608 0.2588 0.2588 0.1608
86 0.1608 0.2588 0.2588 0.2588

.

31Jﬁ 2.12 AMMNLUU RGB

v

L3 o o '

1T indexed watluurazyaseniisd sxiRudumiyssdly indexed wuqly

0.3882 0.0314
0.4510 0.0827
0.2588 0.7608 0.0627

Image Courtesy of Susan Caben
gﬂﬁ 2.13 ALYV Indexed

30

Indexed Image Wuguifiguuuumsiiuuuy indexed Ais nwUssamilorfueng
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2.7.1.2 52uvd (Color Model)

WUUR Grayscale [ Hutivaaandvn Sauansnefuning-e ifiiies 2 & Aovna iy
¢ &lu grayscale 1 uansfsmnuduvesd (Intensity) Tusedusneg Tnedsdududwiitiag
Wnvesdtey wardvnrdieuduvesdunn mmusvﬂwaaﬁwagnwu’mawmmmnu
A ImmlﬂuamsmmrauaaUvmwumwauaﬂmﬂ 8 Om vide 1 Tud Fearlveruanden

‘UENE!'IH 265 \and

Bit Depth and Gray Levels in Digital images
2Bt 4Bt 6Bt 7Bit 8Bt 108t

i

|

!
f
i

.024

Figure 4
Ui 2.14 seudves Grayscale mwunni&qaﬁ'tﬁuﬁﬁ

-‘..‘..."..-»A.-u-

SLUUH RGB LﬂuszuuﬁﬁﬂisnauﬁwLujﬁwé’nmuaﬁa um3 (Red), Witra (Green) gy 1h
u (Blue) RGB uluseyuduas uesuiuy Additive Ap EliFlnanes vuptinuTuden
uarlumanduiu nniasunndorseaiiuds ssiefUssuuiuy Subtractive vinsruud
WUU CMYK Aiudiiidnaannisasviou viieSeniuhluinddng

RGB CMYK

3UT 2.15 mmumnsinevas Buse (RGB) uaz 3ng (CMYK)
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3U# 2.16 2edauuy RGB

UUA HSV (Hue, Saturation, Value) w3e HSB (Hue, Saturation, Brightness) \Ju
seuudndosldiulumginussnm Lﬁaammﬂmsuuﬁﬁ'[,ﬂélﬁmﬁ'ummﬁma\mqmﬂﬁﬁﬂ’h
3wV RGB 1ay Hue Aedvasnw, Saturation Ae YSwmmuduiavesd Suidrdun nm
wildandeliion nmeradiavenas wluiigeenanufuguiidnuasuuy Grayscale uas
Value %38 Brightness usfiuansfieUSunuenuainsessnin winflfnannaiwaedeiag

779170

UM 2.17 lumad Hsv Tuguuuulau (Cone)
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RGB

HSV

7U 2.18 guiliiuluusias channel Tuszuud RGB uaz Hsv

2.7.1.3 n15%" Image Filtering, Convolution wag Correlation

Image  Fittering: \Juwmealialumsuiuwdnduundn Sub window mask) finely
Uizﬂauﬁ’aummqq ?Tuagjﬁwﬁmaaﬁama{ winumelunmiuaty wiesksfuanen
Welleeiviawdountasdnunsssnm wumsviinwwas mafurevvesnmiiugy
Convolution: Huwadanismsumiwesnin fifidnwarIndiAsatemioutunwewin
[Anfildesms (Mask) ‘[ﬁwmsmmwmmmLanmﬂmamwuu 180 eenou udaTamyuay
Mask duluvanin iitefaamsumis nunmauiifinrupdrendetumn oy Usinguiu
-

Pauam dnfillrueieadnios aediEie viliisannsovendumisesingdi

v W
L39RINI L
& 1.2+8-9+15-4+7-7T+14.5+16-34 13.6+20-1+22 .8 = 575
Vekies of rotwree! rorwa iwion kel
A=1017 24 1 8 15 Y G
23 5 7 14 16
4 6 13 20 22 o 8 AL B
10 12 19 21 3 s v Dl S| EReR] e
11 18 25 2 9] 3 i i
sl nfuln

w
0
=~ o
=
~
z
]
-

FUT 2.19 Snwuzn339v99 Mask vuzUnTW WY Convolution
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Correlation: Lﬁumﬂﬁﬂmww‘a’mwﬁwaamwnimﬁmﬁ‘u Correlation We9EININYUIR

\dnfidiasmavnaninunislunwae loglliisimavyyu 180 eerniay

1-B+B-l+15-6+7-3~14-5+16-7+13-4+20-9+22v'2 = 585

The (2,4) output pixel from T S

the correlation is ‘ I l

¥ i
w0t o]
A=117 24 1 8 15
23 5.7 14 16 s SN 7
¢ 6 13 20 22 beutens i gl Bl ol T IO T
10 12 19 21 3 ] 3
11 18 25 2 g -4l s [l
h=1[8 1 6 wln]w|nl;
8.5 o
2 9 2 nlw|x)| 2|

31]# 2.20 ¥11 Correlation

2.7.1.4 vaulwadiayle (Region-of-interest)

Region-of-interest (ROI) Aaustaaiiisnauls Rutuvinalanislunmild Tnenss
nisuseusaUVIITiauls Menay nseudinde vienseuguivdesles tiethamane
dauninanuyseiana vilewdsuulanmenudesnns Inglifinansznuivaiudug Jly
1 o ansnsanvualavatss ROI uﬂaﬁwwumﬁmwﬂwﬁawﬁa WA Mask My Binary
Mask zi’wr"s’u'ﬁ't'fﬁwumauwmﬁwﬁn’mt}ﬁuuuUmmu’[ugUmwﬁ"uq Tnglvidndauiiaulady
1 viiedv13 uaelvidaudue u 0 vieds

zﬂ‘ﬁ 2.21 nMsnvun Region of Interest



35

2.7.1.5 FUuuuns§dn (Pattern Recognition)

Pattern Astendnwal wisdnwuesinenfausavsdls i Pattern Recognition #ig
nvIIMIMUaziuUn - Snvaesegiiadlamoluam  duiuieumne w3otiuiu
ANy Wy Mawasnwaneiieusaiu msryhesasiiade Wudy

Feature Selection Aenszuiumadendnvasiigenis lasmaivieyadnuusisiuves
Trgisndeenisasnsieduuasinoy wy ApsmsTuun Yauvaney Auumduua dld
ANUETITRAUAYNTAVIBULAN BUNARUMTIuANF SRy YawlumsiuunUataeswing
Famsld Feature VB WULLIY ey vhlvisruuiivsedvsnmunniu wiluvedientu
nywitldariinruduseuiugae ﬁaﬁuaq}ﬁu%ﬁmnéaﬂ Feature d1%RInmsmuazden
viNenla

width

224
21t
20
19}
18}
17}
16}
15}

14

width
224

21t
20}
19}t
18
17
16
15

14 4 ~— lightness
2 4 6 8 10

3UT 2.22 n3inmi Feature Selection fumnsinaiy 2 dnwoss
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2.7.1.6 Haar wavelet

Wavelet Transform (Juadiamans dwiunsiinneidnuarvesdygin e
" - ¥ [ - -v = - 1 i d o,
Yanauarauivaulald dnwarestedunuuisiinsdeuulaeenadles

Asymmetric uaviidnadeufeaiugidlndaud

Sine Wave Wavelet (db10)

311‘71 2.23 anwEYaY Sine Wave Waz Wavelet

Haar Wavelet \u wavelet #ugu fidnwazidu Discrete Function Tae wavelet wuy

o
- W

= “w - 14 ) d & l.l
Hidoseeds luianudeiinwesfendy

L5 ————— Ty —r
1 &
r i 1
10 5 ?——(P -
‘F 1 9
[ it 3 ]
05 R : ! 4
- | | <
L ! i 3
,_..__....__._.6__.,,,_,,,_____ i Tt el
00 : ; .- :
L { 1 : 5
05 = i | ! -
3 { x : :
b ; I -
A0 = | @ -~
o -+
L 4
1.5 Fisy LRI (R AT DR ek BER Tt ALY I DR S S AT 0 ]

0 1
U7 2.24 dnwnzvas Haar Wavelet
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2.7.1.7 Haar like-feature

Haar like-Features m1135vee Viola uay Jones WuBBmsmmaduuariruingnisly
AWM MIBUENMSYRY Haar Wavelet ﬁw%’uas"wguﬁmé"au (Feature) Tnefinwijuansds
NARTEI R UTiduEY7 uarawiduds 31 Feature aunsadsunamun uay

siuvdld Tidmiunsnssdudnuauruunimuuusing 1oy W@un s, 2nay Wusy

1. Edge fealures

A <@®<®

(a) (b) (¢) (d)

2. Line features E
(@ (b)) © & (e (! (g; th"f

3. Center-surround features

@
FUM 2.25 Uuvuves Features dmunsmsaadudnunzuuusing

=%

d ar 1] ar ar 1]
JUN 2.26 AaEn51Y Feature ATIVIVANBULAIY
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ANSAUINAIYEY Feature uu 'lwanm'smmmwuu Integral image '?fd Integral image
ﬂauas’amaam’luwﬂ'] finlea s (x, y) lag ﬁaunmmsmmuu}u O1) vinlvinng
Ay Feature Huvilgiaunn

P(x,y)= Yi(x',y")

x'sx,y'<y

P y)

Ul 2.27 MIAWIULLY Integral image

Tunsvih Haar like-Feature 1 nluspalinmshetndmaunn dddlunsdaden
anwmwaa;ﬂwmmmﬁmmwuaammwmu Jeflaesdnuniie Positive Image masﬂwu
Object uqusmanaqmu’[umw UWng Negative Image winnmlaqiilifl Object 7
Aeansegnelunin

Haar like-Feature 1§wénnisues AdaBoost (Adaptive Boost) Fallunszuaunsm
Feature #iildnunzlndifes uasumnanafunwinugn dviumsdaussiaveesnin Taens
n'aau'mun'lwmumqqn'xu'lumw UUNM Positive Uagnw Negatlve iielivdhuazues
Object 71 “14” wae “laflg” Tudnauwaigsineg fnseuaumséad

- Buusniivue emwdnliy Feature fammelunmsetg

- mUBnnisEneudae @i

- A il Rfud e lowzdnwasiseInTs ASells uedhwarly

- vimuuisludesy gy shuiuaildfmmmnsuiy  wléusinaes
Object Ts@aan1sm waranwaurlugusanmely Object 1y



e ©O
Weak ® L4 % 3
Classifier 1 \"--....----o""
®0

Weak ———

classifier 3

Final classifier is
linear combination of
weak classifiers

Weights

Weak
Classifier 2 w1

@

i

U 2.28 msvineues Adaboost

= o °
?J’ﬂ 2.29 Nﬁa'ﬂﬂ‘ﬂ'mn'ﬁ'ﬂ']ﬂiwquﬂ'ﬁ AdaBoost
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Cascade Classifiers lﬂUﬂilﬁU’JﬁﬂTﬁﬁﬂ?’]M‘WNﬂU'Uﬂﬁﬂ'l'w Tmumsuﬁaﬂ‘smmmmmw

amanwarntlunw IeaiEusuannsdndnees Sub window 7y Negative aanluneu

umnduAsely @iy Positive Seaunielunin mnlilvednwueinseiy foswdey

ar [ Z o - s w a o
aNWENTRTRIUMEIY Sub window WnWeANwMETInsITY AzUdvuanwuyluns

AT Yhuuilauasy wldguiansavenldinmdingrifunwerlsandnyaesnag

meluniw
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All Sub-windows

Further
Processing

Reject Sub-window

31Jﬁ 2.30 N15M9UYBY Haar Cascade Classifier

Background removal in stage 4

Background removal in stage 3

qU# 2.31 dnwauznaviaues Cascade Classifier
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2.8 usunsaen (Android)

dN>O=0ID

UM 2.32 dydnvaluounsons

LeumsaLs (Android) LWussuuURnsdmiugunsainam wu Tnsdwidede uit
o ulmde viwwu Bynd wefiua  SiunTauisueunsess ( Android Inc. )
Moviagimulues Open Handset Alliance iialdDaliinvimnnannsoudly

v 1 1 :
Tiasineq e n w9 uazmIvRuaURTEiuMIYe Java Tausid Tindawaniy

v

2.8.1 Usrid ueunsaws (Android)

L?uﬁuivuuuﬁiﬁmmaumam‘ YMRUINIINUIN Weunsess (Android Inc.) WleT
A 2546 Tauhune woud 30U (Andy Rubin) gt udnsuuufiingg uergnuion Qi
gorvmadle \Weudwnen U wa 2548 Tnoussnuounsens Inanedunuisngn ves
Uitnuia uavSeiiue weud 70U Audunuegluiiimurssuuu§iRnssiely
ssuvUfiiinisueunsess  WussuuddURmsdiimuninennsiien ununaneves
UV URNMsAYS (Linux Kemel) Jafiussuuuijtinmsieenuuuamitevhaulueies
Wiuims  (Server) wnvaiunsie Lﬁa'lﬁnmuﬁjuizuuuﬁu“mn'ﬁuuqunsaiwnm (Mobile
Operating System)

sosndledeu woednieu I we 2550 U‘%ﬁ‘quf“;a Wvimsredsasnay OHA (Open
Handset Alliance) Lﬁatﬂwﬁwmuﬂmﬂum7r‘hwuﬁmm§'mnmq vegUNIRINANILGEE
ssuwljUAmiueunsess Taofiandnlusasieudssnny 3¢ sradsay Frseneuludae
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Uitduhidiiugsiedmsieans wu Tssnundsgunsainam, uisnianlusunsy, §

Wiuinsdeans uasfndsesIvdgunsaiiudeans
2.8.2 lassafevasuaunsesd (Android)

APPLICATIONS

APPLICATION FRAMEWOR

ANDROID RUNTIME

3U 233 Taseadevasusunsessi (Android)

nnlanainvessruuujiRnmsusunsesd sxdanalii fimsuwisesnunludiug
ANUNE DY Inednuugnanludwifldnuhmsdnselnonsedsifeduves
uewnilad  enuuftrdduasiuesiuseneudugauddu wazgavnesludui
a1 e ' ) W ¢ i a o | W
AnreUgUNIallaen1unIe Linux Kermel Tassadisvesusunsons werisrasuruludugla

y

Zt

duuenndiatuniediuvedusunsuiifiniusruuUjoins wialunguueslusunsud
glinlsvirmsiedald laegldnannsadonlliusunsuseldlaenss Samsvhoumsus

=i o

avlusunsuaslulumuifimunusunsideenuuunasdouldalusunsiely
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Application  Framework  ludauiifimswmunduieldinimunaunsowanulusunsld
avnan uaviiuse@visnmunndety Tneiniannlisududesimunluduiiinnugeennnng
wissuevhinsfnwidiadsnisiSenlsau Application Framework Tuduitsipanslénu udh
Ul Sedivanongudaeiu fetaty

Activities  Manager  lunguessyaddeiidamaieaiuaesmavivursmisng
TUsunsu (Activity)

Content  Providers (Hunguussyasd Adlunsdfedeyavesdusunsdy  uay
ansauttiudoyalilusunsududniiald

View System lunguvesyeddsiiitaiunsinnisTasaisvemtheeiivanaualy
ﬁ?uﬁﬁﬂviaﬁ'ué'['ﬁ'ﬂu (User Interface)

Telephony Manager Wunguvasyeedsiil flumadnfedayadwlvsdnt wumneay
Insfwsi Jusiy

Resource Manager unduvesymendslunisiindsdoyaiidy danuuazgUnw

Location Manager Lﬂunzimawnﬁﬂﬁqﬁﬁmﬁ‘uﬁnuwﬂamqqﬁmm% fisruuUtinms
#suAnIngunsed

Notification Manager tlunguvesyaerdeiisrgniionldidelusunsy dosmsuanna
Wifugldnuiiumuauaniug (Status Bar) yeamine

laund  udwveseedeiivannde /o Tnsuvisyaendsoanifunduss
InquaivaAvesnsléons Wy Suface  Manage Jamafieafumsuansse, Media
Framework i‘)’mmitﬁmﬁ’um'smmammwuame’!‘m, Open GL | ES ua¥ SGL dan1siieniu
2 303 uay 2618, SQLte i‘a’nmstﬁmﬁmzuupw”aua sy

Android Runtime 9gil Darvik Virtual Machine quaﬂnu'uum ma’lwmuuuqﬂnsm
7 whwamnud (Memmory), miduUszanananars (CPU) waendau (Battery) ¥ fis1iie @
MIVIeMYeS Darvik Virtual Machine gvimsudadlwdfigasnisvineny TUdulwg DEx
neumavien  gsafiiebifussdvBnwistudeldonfy  mireUsunananansis
ANTinn duseinde lausidvdn idudusiusmiduasyaddaddy lnegnideu
AN (Java Language)

Linux Kemel uguivimiiiiwalady ludamatuuinismdnvesssuuufiRnig
Wy e wasnu Andiofugunsnisingg Anwdaseds wistie Taoueunsens
Imu'n.a'rmuuu'mnsswﬂgummiaqnﬁ W 26 (Linux 26. Kerel) dsldfin1seanuuuin
Uuatied



2.8.3 Android SDK

Android SDK &81191n Android Software Development Kit Fuuyalusunauiivnag
a o P ) Ve e a o w o 2 e il
i Waneenuieuandglviimianuenniindu wisdaulavhlumaniivasluldiulagl
PR A o ad o o o o) W a o ¢ o - & " o :
felge Felndunisluladoivinliuenwdinduvunounsesd Tuiuiy agesinds s
Tuyn SDK Wuasllusunsuuarlausnisng Adudusemaiauiwenndinduuuueunsend
PE1UYY  Emulator %av‘i*n'iﬁu"{lﬁ’mmma%’wuawwﬁmﬁuu.a:sthumﬂam%‘wuﬁaé’aﬂmmai

riou lneflanvindenniiouliefieniustuuuioRnsueunsessaieg



45

2.9 M#13171 (Java programming language)

M¥197171 (Java programming language) Lﬂunﬁv’ﬂﬂ'ﬁuniutﬁaiﬂq (Object Oriented
Programming) siaunlae aud neads wardmniaudug Tnoudm du Lilrsdadiud nwn
gLl we. 2534 (aa 1991) Tnuduniieves Tasemandy (the Green
Project) unzdiSasengansiseisTull wa. 2538 (a1, 1995) Fanwnillqausvasdiieldumy
nmwdndanda (C++) Taoguuuuiiiuduiundoiunmunseusndiing (Objective-) us
WunwiiGendt pwilsn (Oak) Jaiedomuiildnlndtivhaures wud neads wini
Yoywmededns Jwdeululéde e Fulufomunumuausinesitondoty
awnbifirdeadeds q funtvamaniud (JavaScript) UaqUuanasgiuresnim
1ualay Java Community Process dufiunssuaumsatnadiumnis Teyg 1wl
auladswimusanuaunsolusrunaswesals

wiluladnn esdusenouvdniidrfgassetne ililusunsummansnsaviels
wInnImiauwnsesy e

M99 Uava) Fudunmwuuy Sagilélunsdsuuawimualunsmn

Ny (Java platform) Ao uwvresundeanmuandonilélunssulusunsyu
21 Watnsumawinuuusuvieiivind - suwesusryszneuludaeasetn
A Java VM (JVM) uay Runtime Library TWsunsuamisaidoutivasvh uuuuwnvesy
TafildTinaummeuvheuey

29.1 ymjomnevan 4 Ysznsluniswauienn
1. TnmwlvsunsuBedng
2. lifufuunanmedy @antiaenssy uay STUUUHURMI)
3. mnwiunslélussuniaions wisullousSatuayy
4. Senldsmuanszeglnaldetsasndte
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2.9.2 MMUNAANDSUUATA TN

J -I - - - d' o - % ar [} o L4 1'1 LY

Wewndedimiloudy wazmasenyiinazyadawiouiutenq  vhivewidly on
dUaud 2NN war Muwasnesy udausendy

Tuanulusindu vivaesds whevinuaduiu wifiludeiuenseniniy oy A1w197
iy Aenwdwmiuldideulusunsunwmils Fitldesusludredy @ Munaanesy
Uy Avanmwiedeudwiumsldaulusunsuen lnefiosdusenaundnde 91708598
u¥u (Java virtual machine) wae Tausi3nmsgiuam Uava standard library)
Tsunsuivhauuuanunaaresudy  lisudusrdesadredionsnon Wy 9199elY

- Y

Mwlwneu (Python) wie nwduq Alé

| & P o v oo o ¢ o ¥ o o v 1

aun Iy Aaansadlildwanlusunsudwivunasvie fudulisudienty wy
Aoulwmiaes GCJ anmnsomeulwdlusunsuiidousmenisnen Wvihauls Touligasld 99
LesvIaLLTY

2.9.3 dafvasne1nnn

1. Wsunsunniideuduaunsovhauldvasuwmved Tnelsisnfudeannlovie
peslwdlni vihlidasasslstauarieideadelvluniswedn viovilwlusunsuldaule
nasunnesyL

2. awmdunwiBeing  Fuvngdwiuimussuuiienwsudoy  matimun
Wsunsuwuuingeetelisannsolddmiede s q filiegluseuueuiunislums
ponuuulusunsuld vilwmdnlalsietiu

3. mwemnilimwdudeutiosninniw C++ vildldnuldienituazananuianaa
Tunniu

4. awnaiimanseasuteRananavineuretlnduasdy niviandeRananaiiens
Wndululusunsy uastasliasnTvsunsuldine

5. mwgnesnuuumiiianuaenttgasausiusn lwlusunsuiiouiugaen
NiiAnuvasaduunnilusunsuid suiuden 1w sy

6. & IDE Application Server uay Library #14  wnsnedmiuenaniistanunselday
Ialaslsidoadernlydne linmuseaedliseiseudeluiunidenioslowarsenuds

FN 9
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2.9.4 Yeidsvein1®191nn

1 vhewlatinduuiiniea ( I‘UiLmimnﬂamlwé'lwag'[u‘swmmmmiaa) vielusuASY
Adeugufsnwiu sthatu C wio Co+ munmm-mIUiuﬂ's:.mwuwumammmqw.,
QnLLanLUummnmmau LLaama‘[Usumummumawmmmnmeu%uqmUasouu

Y]

aweiesdnivils fidvide (Mionduuesindy) o ynsUFURemilihudiinida 3

v
o

oglugivesniedosudadousinening TWaunsuiidesnismamndalumsvineuddliten
WEUAIE917

2. Tedlumsléwaulusunsuanndnlinesds vinlvivaneagalusunsuwesardas
Wuawhies  viliesdenavhodludniinisdlevluly ounguinlde  geq
lulasgewvioeldanldiiends uasimnnléidani (wirwesteinisdlevedlulnsvenviuass

Aeasuvuuwvafuvaslulaseenyi)
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2.10 a1 PHP
- =i - - o (3 L3 - (4 - £
ey (PHP) Ao nwimenfweiludnynsdinneiled aniud lnodvavderlu
dnvazlomuseda nwfieslidmivdaviniuled wasusnmasenuluguuuy  HTML

[
ar

Wefisngnilassainfdunanamn mwnd mwam uas mwiida 39 nwiteit o

| ' - Voo Y & a XY a ¢ - P ]
Q’lUﬂE]ﬂ']‘Jl‘iUUﬁ ﬂﬁLﬁ?ﬂM']UﬂﬂﬂﬂE]\lﬂ'lU’]U ﬂﬂlﬂuﬂ“ﬁm"anI‘ﬂﬂa'llﬂ'mI.'IJEJU FIULWY VIl

ANuRBUIR AE1952m57

2.10.1 AoeEuUn

Msuanwaesiei  svusingludnwuyHTML 3qqz1ﬁLLaﬁqﬁwﬁqﬁcﬁ%Lﬁﬂu Fadu
dnvursiuifieviuaniesnmuludnunelaaoud lod andud Wy mweaniud 7
Ruuulvdiaunsosn quazdeaendluldiodls venvnifievhdudunmyifiouduas
Gusulélsienn loeilineslovotmdeuasaiofannsomenldniuusumeside
ANUEINIIMIYsTnaNanEnvesiewh ldun miasailomsnluifdamedds nmssu
Teyavinglitarusznana msgudeyannméiua pwaRnsedamatiuan Sewhay
wWudsaiullsunauludnune €6l quandRduy  nsUsemesanuuTsTinends
(command  line scripting) vhlviglsulusunsuaivardUdiesi vhaoumuiosit w3
1w (PHP parser) laglidowihudinaeiviawniwed Ssdidnwamvilouty cron (u
yindwiedynd) vie Task Scheduler (Wiulmd) aeduUsivarilanseiiiFluwuy
Simple text processing tasks ¢

Miuanwavesiei fuihgausvasmdnlglumsuaning HTML wihanunsoadne
XHTML wda XML 16 wensnilannsovinausauiusnduedusgg Feanunsouananataya
win POF uway (Ineld lbswf usr Ming) Wieviifinammaninsaatnannlunsyinaudy
Uszanawatenai 990 POSIX Extended wie juuuy Perl sialy iileuvaafiuienans xmL
Tumsuuasuazidngionans XML 1515993ULNm3§1U SAX uay DOM annsaldgunuy XSLT
vaasuiBuUaLen®s XML

deldfievilunsvihsaeudde ansoviheusuiulusunsudy Wy Cybercash
payment, CyberMUT, VeriSign Payflow Pro uwag CCVS functions Lﬁﬂ‘l‘ﬁ‘lum‘ia%ﬁd

TWsunsuvihgsnssamnensiiu
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2.10.2 n155095UNLDYN

Fidsesfiet aunsnairsiumalusunsuudladonamialy i Waune vide vi B
viildmavhoufiesfi awnsavaulilussuuuiiEmsvdnieudvn  Tnodledoudd
wdnhuUsenana Apache, Microsoft Internet Information Services (IIS) , Personal
Web Server, Netscape uaz iPlanet servers, Oreilly Website Pro server, Caudium,
Xitami, OmniHTTPd, warduq Snuinue dwiudumdnyes PHP dailluga Tunissessu
CGl 1m3g1u B9 PHP anynseviruudussanana CGl e uazdae PHP, Aruiidasnnly
nsdien sULURURMS uay udsnied uenvniinadmunsnldadnlusunsulrssats
adslusunsudedng (00P) wileatalusunsuitranfsansetnadadaetu whemuanuns
vesfds OOP wmsgluneifultiianysel widlaunimasvedusnsy wavih
TUsunsusgngd (53w PEAR Uibrary) lﬁgﬂLiuu%"'uiﬂa’lﬁgﬂuwmiﬁauu.'uu OOP Wiy

filefignnsnvhouiaiugudoyalivensele Suuieyadauniefisessuldun o
\Aa dBase PostgreSQL IBM DB2 MySQL Informix ODBC quaﬂwaaﬁwwauawu DBX
%«wﬂwwnavﬁlﬁﬂugﬂwauaaz‘tiﬁlﬁmmsugmmw waz PHP f3589%u ODBC (Open
Database Connection) w.ﬂummmum'iwaumagﬂuﬂauamﬁﬂuuwswmﬂanma GLY
annsndieurafugiudayasieg fiseeiumnsplanile

wm.a'uwmmsmmawumiaaminumimmi‘[.u’[wﬂmﬂaasiw] 19U LDAP IMAP SNMP
NNTP POP3 HTTP COM (utiuland) uavduq Snuinune Auaansaaveniiauuedete
s uag nouldlaeld Inslveealag Alé pHP imssesiudviumsuanBioudeyauuy
WDDX Complex i Web Programming 8uq waluld wabsluau Inter Connection, Moy
Win13seesudmiu Java objects TuBBus Yy PHP Object uialdu audannsaly
UL CORBA Litaidhg Remote Object T#iguy



unil 3

N1DBNLUULASNRAIUIYDINALIS

'IuvwﬁwnénﬁﬂﬂNﬂ‘?’lwmuew*wémﬁﬁl’uﬂﬁmm%am'aﬁ’mzuua‘l’mm‘sﬁwﬁagaw
e sllUfomhiinsihaueasiasmihsuilasaisdandvhwiiiesdlsthe Tng
ﬁqﬁﬂshjﬂdnﬁmaasLﬁumaa‘[ﬁ'wﬁaqiuuawwﬁmﬁ"uusimﬁu'].uaiqwaaguLL‘uumfiﬁmu
iquﬁaﬁ’aﬁdawaqmmamwum‘:maauﬁmﬂ%ﬂmﬁemmmmmm’iumsﬁmwmssuu
grudeyauvunimuazgudeyauuumsnedog

3.1 MSVAFIUAUANITAVRSFIUVASYAUSELANN TN
'lum'iaanLurum‘svmamwé’wﬁqquuﬁﬁlﬁﬁﬂmLﬂuﬁé’ﬂdqmuﬁ'@gﬁﬂism‘wnmwﬁ
AMNAINTAAEN TV Us s Bensly ﬁm'iv'i'muﬁmﬂauuasusmﬁi'mmﬂgmifaagaﬂizt,mn
n131eeenls TnewduRvrsaniiddilunisiundeys warguuuuteyaiignimiyu masmay
Anumnzauvesewdatulunsifnugudeyaians wasthunUisudiouty

3.1.1 lassadredeyauaznten

mswﬂaauﬁﬁat.tl‘%‘auLﬁaué‘numz‘iﬂsaa%waag*m*ﬂ'ayaﬂwmwmimmsgwuﬁaa&a
Ussiavnaml wdaumnsine deduaedededanlugmadentslumsiannuewndndy Taed
mMawsuiisuluids

1. jUuuudeyadidaiiv

2. mwillslunisfumeaey

3. AnunailunsAumdney
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3.1.2 nseansnsm
J | 4 > -l'-tv o [ [ -
LUEJW’IﬂIﬂ‘NEITlWij"IU'l!EJS‘.'lﬁ‘LfﬁsLn‘Vin'i'ml nilanwunlugauaranuduiusinygyl

L -fq ¢ ¥ a L
IR WN‘]fﬂ7V1ﬂﬁEN'Ullilﬂﬂ‘i%ﬁ\!ﬂl,waﬂﬂﬁﬁ]ﬂﬂ'i']ﬂ FWAY LATAUYALSEAIUSTUNUD

3.1.3 MsAumAmeY
= v » o ws R -
Wiesnlassainvesgudeyatssanniv  fifidnwasugauasamuduiusTaoaydl
wa ) -7 - v o v - -
AuaNTR #1eq Miveaetiiigauszasiievnasshummmeulagldniw cypher iwevdn

AMUAIUTNVBINIWN

3.1.4 MAUTIUWIEUAUEWITNVRINEMUNHILDEAILDE

prwansavesnwlulsaiuiiuiaulalunmsimsdne Tasaviimseanuuuns
viageufeiioudfitumaunsaveinw Cypher fuflunwvilsitujtinuuy
gudeyausviavnimuazny SQL Tasiimsesnuuudaniievnassnivinuuasiing
Wsuiflsusuviadossi

1. GROUP BY - usiaznmadnditinAnwiieu

2. HAVING - maiwilatnssiundnwiainnil 10 au

3. Join - uamseazdsalusiaauar a1 stV nwvenindnwde ‘kittitouch’

4. Subquery - Aum Email vosindnwiildinsa Math 1 ‘A’
3.2 MIPANUUMTNAILIULIWWALATY

3.2.1 jUuuulassadreveswenndinduililulaseeu
uewndindugnesnuuuilviifeyaunsdugnifueglugudeyadssammsnsuas
vsdugniivluguteyaussavnam Tnedeyaileglugrudeyeussimmanasiudeyad
Gouhsbillanudmiuiifederiuiudoy fo do guam uardeyaillélunsvimsd

Tumh
dndeyaveypravimmiuidowniinudiiusiududouddigudoyasmannsm

fasulumumsdaiveduiusinldlumsdaiuioys
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3.2.2 NTRRNUUULHUAWLENINTINUYRLLE5¥UY (Use Case Diagram)

uennalnduiintseenuuuusunmuanin siuresldsruuiieuansileidunsvihay
vevszuuiinvsemevaussiofldon  Teedlivuiifiesmumidedfio User wnefai
AIUAUAUARDILT uasdfiaTayaTiuan

SIS M SRR N  EE
Ui 3.1 WHUNTIENINTFIN9UYDEL55UU (Use Case Diagram)

3.2.3 mseenuuulumaanuduusssuiedeys (ER Diagram)
uawwﬁmﬁuﬁmsaanuuu‘[umammﬁ’uﬁ’uénijigatﬁaLtamm'mﬁmﬁ'uﬁ'izwm

feya venvmiuddmahbussiiviflumsesnuuuguseyauunsmisae

S PK FK'sub__'iq Ll
- . stu_id bt
i : | year '
o DTURENT - u e, =g 8 semester :

PK - stu_id o i et ———— et Re. 2 e BNV AN :

. P department store | .. 4 DEPARTMENT | - ~ . |  FACULFY | | et
FK:W% i o PK - department name  be. .} PK - faculty_name _ PK - sub_id
stu_name ' FIC faculty_name ikt sub_name
stu_sumame : ; ! .| credit
degree R ; :
year_of ad
email _

__ Li
[ PK-opogctneme | TPK teacher_name
| FK ‘teacher_name  pt—o teacher_sumame
feacher sumame |~ & U il
_year ; : room

U7 3.2 Tumamuduiudszwinedioya (ER Diagram)
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3.2.4 msysenuuudludnenudldau (User Interface)

lun1seenuuy User Interface 19iiimsld webview iieuameniadoya uariiunyitoiing
Train Mode (Training), Search Mode(Prediction) way View All(Gallery) R Application
awnseadulshandenldnundomih viiendewmds lunsdifigunsniiindesnnnd 1 é

{ CLOUD ROBOT ]

“ Face name; -

U 3.3 daudinsierugléany (User Interface)

3.2.5 nuldnsnusntulutewndiady
uaymdiadufimsesnuuulildmumsunenduioguanigniesmesiona  Taevsu
wsnduisenuuuiuunnuuenduiiujoRvugudeys 2 ssumie gudeyaussannim
uazgudieyausuanmsne Tnevsuusnduililétuiy  Mgquansussnanavsuusndy
(Transaction Processing Monitor) wesguteyalasafls Jaiundn Mguansuseananan
uusndunuularealLocal Transaction Processing Monitor) utunduseniasianareii
fguamsUsznanansusnihwihiguanssuaunisvesinsiveeadmsunisneud
LU 2 Jsey faquantsusznananinuuenturespudeymitass dadondt fguams

Usvananansuuenduwuulnavea(Global Transaction Processing Monitor)

L
o

TnemsuuendudananafimsuiRonudegui 3.1 TnonngUoviiiudn - visuuendud
UjtRe 2 duneude

1. Yuiinde junm uardeyaillélumavh Face Recognition asgrudiayatszuvansng
Fefeyadindnduliinen uewndedudemmh

2. thislufumdeyaypea Tupudeyausuannsm
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: Hufinde slnrn uas namﬂﬂmﬁh Face 1
= Recogmtmn ﬁmwﬁwmm i

Ui 3.4 senuuunsmuenduuiRuugrudeya 2 Ussan

Tngvsmusndussimifiguslvivenndinduiinadeuilumivioddeyatie  sunm
uagdeyaiililunimit Face Recognition TUtufinasgrudeyausuanaisnaamsyanatior)
Tugudeyauszavnanvingy
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N1INAABDILLATHENIINAR D

4.1 nMsnedeuANNEmNSaYeIgIutayalstanns v
| v 3 duM id aa [ =
\esngudeyaussamnsilugndeyafidihiuilonunsvars  Fewwenuuums
veasaionadeunuasavesguteyaUstAvnIY  LashmaFoudisutugudons

g
o

Usennengn Ieouvansveasseandumdassil

4.1.1 Tassa¥edayauazaw

adalssavinamidvieyaluguuuuns - Fuliulessaideyaritelitueg
' L v v & o 14 LT I ) o W [ ar
unsvaty msldeulassairteyaivhlimadnddeyavildedesands Teverdovdnms
vaunsmlaense  nvdsvneude 9 (node) war LU (edge) WiemamduS
. s L d =3 s L2
(relationship) Teyasrgniiveglugunuant® (property) v89qauazLdy
Fausnsamdnuawuuduiusiviudeyaluguuuumsn - Fausazsanaagniiudy
ue waziiredniiuinvesdoya mniSsuiisulasaiwesgudoyavivassUsenvuds agu

Iowadl

asedl 4.1 WisuidisuTaseadredoyavesgudoya 2 vsziom

Frudeyauuuduiug Fruteyauuunw
Row Instance(Node)
Column Property
Schema Label
Table Graph
SQL Cypher

Tudmvesmwldlumsfumdoyatiunuin

AFIRN99) operator Wag built-in function ARG

TUseavs nwdisuwinduleedinisldau
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4.1.2 MIIANINTN

msﬁ’mmswiwfgﬁ’ugwiaqaﬂmnwnsww'lfu'l.{fﬁflé"qlﬂshqﬁ‘umia‘fﬂnﬁgﬂuﬁau‘,mmu
duig wiluBamonmiugudeyatulienuusnsnefulnsduds

Tassadevaansv

Tassafrevesnsmazaudiiusifeniusewinlnuadegy Tnousiaginusardien
AnanTRsnaiuluTuegfuthedevievinvesuuadug

Uil 4.1 Tasea¥revaansmiieanuuy



AnuauURvalun
STUDENT
stu_id

stu_name

stu_surname
FACULTY
faculty_name
DEPARTMENT
department_name
TEACHER

email !
t&ach@r_ﬁam_; e
teacher_surname
room -
PROJECT
_ project_name
year &
SUBJECT

sub_id

sub_name

credit

o d

AuaIURYDIANTUNUS
LEARN

year
grade

‘semester

57
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' STUDENT
FACULTY
’ DEPARTMENT
’ TEACHER .
' PROJECT
SUBJECT

U7 4.2 vindhedevoviiavasiun

n138§19 Node uaz Relationship
NN Import deyasineg deyaindny deyaerns deyenns deyameivt deyain
Teyandulusian vilaensasreluuauasaud@iusastunsmendwa fegy

M3 Import doyainfnu
CREATE (n9:STUDENT{stu_id :53010136,stu_name “thanawat',stu_surname

vanakul',email :'thanawat.va@gmaiL.com',year_of_ad :2010,degree :'Bachelor'})

HAGWS
st_id 53010738
: _siu_ﬁafné ; thsnemrai »
degree Bsdtemr
i N
Eﬁaif - wa@gmailmm

stu_sumame wvesnakol o

M3 Import Yayasein
CREATE (ﬂ:SUBJECT{SUb_id : '01006001',sub_name :'ENGINEERING MATHEMATICS
1',credit : 3})<-[:LEARN{grade : 'Ayear : 2010,semester : 1}]<a)
NBENE
sub_id 01002001
sub_name Emnssame MATHEMATICS 1

e



4.1.3 mM3AUMANBY

dmdumsfumdmeutuianniauiuaw php Taliuuslunsiuderigens
AumdeyaudiSedeidadrlusum Methagu

Fumdeyaviovum TEACHER de “suphamit’

MATCH (afteacher_name : ' suphamit '}) RETURN a

NGNS
email suphamit@amiti.ac.th
teacher_name sﬁéﬁémit

‘teacher_surname  chittayasothom

room ECC 308

Aummednil TEACHER e ‘suphamit’ BL)
MATCH (afteacher_name : ‘suphamit’ }}-[:T_DEPEND]->(b) RETURN b
NGNS

: daparhnent_nam computer engineering

Fumanedl TEACHER o ‘suphamit’ g
MATCH (afteacher_name : ‘suphamit’ })—>(b)—>(c) RETURN ¢
TREIN

faculty_name ‘--._'grigi_neeriﬂg :

Aumideyaviavue STUDENT e ‘thanawat’
MATCH (afstu_name : ‘thanawat’}) RETURN a

NRANS
stuid . 53010136
stu_name ..‘.':'.:;h-anawat
. degree - Vﬂ.ac‘?.teiorf

year_of ad 2010
email  thanswstva@gmail.com

stu_surname  vanakul
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ﬁUﬂﬂLﬂiﬂLﬂgﬂﬂﬂmauﬂﬂﬂ STUDENT %o “kittitouch’
MATCH (n:STUDENT{stu_name : ‘kittitouch’}-[r:LEARN]->() RETURN
avg(r.grade)
Nadws
;a-:_\ig{r,graael

2.867708333332333338

Auyn Advisor ves STUDENT e “kittitouch’
MATCH (afstu_name : ‘kittitouch "})-[:DONE]->(b:PROJECT)<-[:ADVISE]{c)
RETURN c

NAGWS
_email . suphamit@kmitl.ecth
teacher_name ',_.'suph'a:rriit

. @a}#he’r_sqmqmgff=-5ﬁi_itts'yssgthm '

4.1.4 mMsTuifisuAMUERNINTRINTIINUNTHILEEAIUDA
maufisufisuansssnsoresn s Cypher -‘n‘aLi]mmwﬂqﬁﬂﬁu“mmuuupuﬁﬂ;daﬂ?:um
namiuazn e SQL TeeaziinnsufeudeumummeasedeenuunBrasd
1. GROUP BY - usaznmeiniindnwiiay
fds: MATCH (n:STUDENT)—[:S_DEPEND]->(x:DEPARTMENT)
RETURN x, count(*)

WE -

d&pi_ﬂsmtﬁ!_nm cemputer engineering

department_name  tels mm engineering
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2. HAVING - medwiletsdiundnwuinnid 10 au

wa : Cypher hianansaseyeulayes Built-in Function 14

3. Join - uamneandealusieauarennsdfivnwmusaindnende “kittitouch’

Fds: MATCH (s{stu_name : 'kittitouch')-:DONE]->(p)<-  [:ADVISE]t)
RETURN s.stu_name,p,t

WE :
wttitouch
project_name Cirun—bmq.fciyﬂnéipnllatlon Cevalapment i amiail supharmit@emit sc th
year 2808 twacher pame suphamit
teacher_surname . chittayssothom
room ECC a0

4. Subquery - fuw Email vesindnw iiléinse Math 1 ‘A’
e :  MATCH (n:STUDENT)r-LEARN]->(s:SUBJECT{sub_name :
'ENGINEERING MATHEMATICS 1D
WHERE r.grade = 4
RETURN n.stu_name,n.email,r.grade

We :

'_u:msu:h witriowah_ahotemail com 4 I

nanlapaguauamsvein ey Cypher SulfiBuwhnfuniw soL ynUsensentiy
o e z =4 1) L 4 1 o “l 4‘
ANLAINIElUNITYI HAVING A ddbiannsoimundeulvimiunsidnuileiduitug

1t
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4.2 MSNAIUILDNNALATY

GOugle Cloud Platform

Ui 4.3 mavinemilagsauves Application

o d o " ~ v = - '

AgUAl 4.3 uanenwsamvessruy dai Application sefesfimuanunsalunisinge
fugrudeyafisey] Cloud vivwiia NoSQL wax RDBMS Tat Application Rosiimiansnsaly
M1 Face Recognition Inedayadisa Application Sunld wietuindu woguu Cloud
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4.2.3 dunnuaninaluninlugrudeya (Gallery)

Application  fiAvmansnsalumsuanwmalumivisiuedl  Application  sufiunis

Training auamIng desauiagunin uavdoyasiiag Nnieguteya MySQL uax Neod)

?afgé!- thanawat

3U7 4.6 usmenalumimavaniioglugrudoya

N1399NWUY User Interface
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Tumseenuuu User Interface 1#fin151¢ Webview iouanwadoya uazflanyieiing
Train Mode (Training), Search Mode(Prediction) uag View All(Gallery) R Application

anseaduldahesdenldiundemin viendomas Tunsdifigunsaliindesnnniy 1 ¢
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5.2 Ugymguasiauazuuamensuily
1§ Document uazuwarumi1Yeyad iy Neodj Graphdatabase tfoe flosaindau
Tngifienld Mongo DB
wuameudly : danses] visedBladluaugiiaaug
2. mainuuewndiedulagld Springframework uvhldinn deadouduandile
Framework atnuwviasavililivszavanudndalunmsldau
uuamaudly : dosluldndefmalBudmiuiauenndindy Tnodesuidunswau
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3. msAaRa Oracle Tuxedo Traxthanl#ifiu TP Monitor thusteutneenn laiUsrau
anvdsolumsings upzdidefiinlumslénumsuings
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4. wﬁmﬁmﬁﬁﬁhaw;'wémﬂﬂﬁﬂuu‘l,ﬁaamﬂﬁaaﬁ’u Fedamaatnannsenswann
uenwndiaduidesndesgdonaesnmanlunismmaudly
wwamaufly : fansey] vitedsduadlumugiinag
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n1 msdeusiafu Neodj Graph Database

- 3 ar :: 1 1 | 4‘ ¥ ar
NSLYeNABNY Neodj Graph Database wu awnsodeuselavasisnsdeusialuss
port 7474 @i

Sclient = new Everyman\Neodj\Client('192.168.1.123', 7474)
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¥1 N15AARS Andriod SDK

1. Gududly Download : Android SOK 14
http://developer.android.com/sdk/index.html

2. dieluudezwuludmiunauive Download Android SDK #iagy

Get the Android SDK

The Android SDK provides you the AP1 libraries and
developer tools necessary to buiid. test, and debug
apps for Android. ;

if you'reé new Android developer, we recommend you
downioad the ADT Bundié 1o guickly start developing
apps. It includes the essential Android SDK
components and a version of the Eclipse IDE with
built-in ADT {Androld Developer Tools) to streamline
your Android app development.

With a single downioad, the ADT Bundle includes
everything you need to begin developing apps:
Eclipse + ADT plugin

Android SDKTools

Android Platforn¥tools

The latest Android platform

Thelatest Andro:d system image for the emulator

-

sUl ¥1.1 Bududinna Android SDK

3. nAu Download the SDK ADT Buddle for Windows
a. seundeniu 32-bit vie 64-bit A%ean13 NAYK Download the SDK ADT Buddle

for Windows 8nA54
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Get the Android SDK

Before installing the Android SDK. you must agree to the following terms and conditions.

be third party beneficiaries to this License Agreement and that such other companies shall be entitled to directly ~ »
enforce. and rely upon. any provision of this License Agreement that confers a benefit.on (or rights in favor of)
them: Other than this, no other person or company shall be third party beneficiaries to this License Agreement.

14.5 EXPORT RESTRICTIONS. THE SDK IS SUBJECT TO UNITED STATES EXPORT LAWS AND REGULATIONS. YOU
MUST COMPLY WITH ALL DOMESTIC AND INTERNATIONAL EXPORT LAWS AND REGULATIONS THAT APPLY TO
THE SDK. THESE LAWS INCLUDE RESTRICTIONS ON DESTINATIONS, END USERS AND END USE.

14.6 The rights granted in this License Agreement may not be assigned or transferred by either you or Google
without the prior written approval of the other party. Neither you nor Google shall be permitted to delegate their
responsibilities or obligations under this License Agreement without the prior written approval of the ather party.

14.7 This License Agreement, and your refationship with Google under this License Agreement. shall be governed by
thelaws of the State of California without regard to its confiict of laws provisions. You and Google agree 1o submit
to the exclusive jurisdiction of the courts located within the county of Santa Clara, California 1o resolve any legal
matter arising from this License Agreement: Hotwithstanding this. you agree that Google shall still be allowed to
apply for injunctive remedies (or an equivalent type of urgent fegal relief) in any jurisdiction.

1L

November 13,2012

) I have read and agree with the above terms and conditions

® 32bit Doeabt o ok D

Download the SDK ADT Bundle for Windows

3U# 1.2 Hanfu Android SDK

5. 98¥1n13 Download Android SDK sifiumeluiriesseas Tuguiuu Zip File
Tnefudugy 32-oit sriiferugusueis

‘ adt-bundle-windows-x86.zip V2042013 10:08 PM.  WinRAR ZIP archive 408234 KB

3V v1.3 Andriod SDK 1%

6. sioulviviims Extract File WS swumisfidaanisiiu Android SDK Weltidey
Wsunsuuuiledie Android
7. Tawmeilu Zip File aUszneulusan Eclipse , SDK, SDK Manager fsgu

.. eclipse 12/5/2012 708 PR File folder
4 sdk 1/20/2013 10:11 PM.  File folder
# SDK Manager.exe 12/6/2012 11:09 AM . Application . 350 k8

U7 v1.4 melulnaines Android SDK
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- Eclipse : i3nsflodviuiamn Android

- SOK : Wudiifiu Library, Emulator dwiuamun Android Tugusineg

- SDK Manager : 1fulusunsumsiaasuinaeluaiod SDK dwsuwaun
Android Tujusneg wisli

8. 191 Folder : eclipse siasnsuidananii eclipse.exe flagu

% ANA . e rm

@ eclipse.exe 6/8/20125:52 AM  Application 212 KB

U v1.5 maidlden Ectipse

9. L&ian Workspace fiu Project dwifuianalusunsuuuilele Android ne OK 918

gvinvedviviaulvsunsy

Select a workspace %

| ADT stores your projects in a folder called s workspace. b
Choose a workspace folder to use for this session. i

F” Use this a5 the default and do not a5k again

gﬂﬁ v1.6 |@8n Workspace Wy Project
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¥2 NMSAARS OpenCV

a1flvan OpenCV SDK version 2.4.4 (wegendn) :ndiulest -
http://sourceforge.net/projects/opencvlibrary/files/opencv-android/

2. usnlnditleiniulvamnlivumemiifideusidedoinawmeidedlsiiiiuiss wy -
/Users/YourName/Desktop/Android/OpenCV4Android/OpenCV-2.4.4-android-
sdk

3. T Eclipse, \doniay File > Switch Workspace > Other. 1donluss Folder i
OpenCV SDK Lﬁvaté : /Users/YourName/Desktop/Android/OpenCVaAndroid

4. ﬂ?;nm’lﬁummmu Package Explorer 1@®n Import > General > Existing Projects
into Workspace. (#enlutis Folder #ifi OpenCV SDK \iveg:
/Users/YourName/Desktop/Android/OpenCVaAndroid/OpenCV-2.4.4-android-

sdk

). G = 8- starr()
Jrif . % |-ﬁm-bﬂnﬂn
g ey e ) 3
3 ! -u s veld o) ¢
-Shr(-umn

e dy ~,
oy
- public vald sevainrecnsiielint size) {
Fe— e hocetise fakeh vechd, 14503

g B ¥

[ — T T —

+ &5 OpenCY Tutusal 1 - Camers Presiess I OrTacE (st relh], Amnguiruy GrimeT v Mt . Faces, OB won jasee (1))

%‘wh‘n‘:—lﬂm i ]

Public veid rulesse
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| wiaae | Semamiornt | 88 _!-':mum _‘i

U v2.1 wisinansldan opency
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A1 TAANISWAIL LD NNALATY
Source Code (FdActivity.java)

Tudumes FdActivityjava tusludundnvesialusunsadsdimiiindnlunisniues
maheuresddsunalumidusugy  miadundeavth  ndewmdy  mathamandes
wansnalusa Application mMsvireuveusneg aelu Application Snviedfadudaumdnlu
n3¥in Face Detection Lﬁaﬁﬂgﬂnﬂwﬁm?ﬂwﬁlﬂﬁ'} Face Recognition Ua¥AItayavmNn

FudeyauIuanINauuy Real-Time sigly

package org.opencv.javacv.facerecognition;

import java.io.File;

//import java.io.FileNotFoundException;
import java.io.FileOutputStream;

import java.io.IOException;

import java.io.InputStream;

import java.util.ArrayList;

import org.opencv.andreid.BaseloaderCallback;

import org.opencv.android.CameraBridgeViewBase.CvCameraViewFrame;

import org.opencv.android.LoaderCallbackInterface;
import org.opencv.android.OpenCVLoader;

import org.opencv.android.Utils;

//import org.opencv.contrib.FaceRecognizer;

import org.opencv.core.Core;

import org.opencv.core.Mat;



import
import
import
import

import

import

import

import

import
import

import

import
import

import

import
import
import
import
import
import
import
import
import
import

import

org.opencv.core.MatOfRect;
org.opencv.core.Rect;
org.opencv.core.Scalar;
org.opencv.core.Size;

org.opencv.javacv.facerecognition.R;

org.opencv.android.CameraBridgeViewBase.CvCameraViewListener?2;

org.opencv.objdetect.CascadeClassifier;

com.googlecode. javacv.cpp.opency_imgproc;

android.app.Activity;
android.content.Context;

android.content.Intent;

android.graphics.Bitmap;
andreid.graphics.Canvas;

android.os.Bundle;

android.os.Envirenment;
android.os.Handler;
android.os.Message;
android.util.Log;
android.view.KeyEvent;
android.view.Menu;
android.view.Menultem;
android.view.View;
android.view.WindowManager;
android.webkit.WebSettings;

android.webkit.WebView;
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import
import
import
import
import
import

import

public

android.widget.Button;
android.widget.EditText;
android.widget.ImageButton;
andreoid.widget.ImageView;
android.widget.TextView;
android.widget.Toast;

android.widget.ToggleButton;

class FdActivity extends Activity implements CvCameraViewListener?2 |

private static final String
"OCVSample: :Activity";

private static final Scalar

0,

255) ¢

public static final int

public static final int

TAG

FACE RECT COLOR

JAVA_DETECTOR

NATTIVE DETECTOR

public static final int TRAINING= 0;

public static final int SEARCHING= 1;

public statie final int IDLE= 2;

private static final dint frontCam =1:

private static final int backCam =2;

private int faceState=IDLE;

//

I

private int countTrain=0;

private Menultem

mltemFace50;

new Scalar(0,

255,
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/!
//
/7
/1l

/f

It

private Menultem

private Menultem

private Menultem

private Menultem

private
private

private

private
private
private

private

private DetectionBasedTracker

private

private

private
private

private

Menultem
Menultem

Menultem

Mat
Mat
File

CascadeClassifier

int

String[]

float
int

int mLikely=999;

String mPath="";

private

mlItemFaced(;
mltemFace30;
mltemFace20;

mltemType;

nBackCam;
mFrontCam;

mEigen;

mRgba;

mGray;
mCascadelile;
mdJavaDetector;

mNativeDetector;

mDetectorType JAVA DETECTOR;

mDetectorName;

Il

mRelativeFaceSize 0.2f;

mAbsocluteFaceSize = 0;

Tutorial3View mOpenCvCameraView;

private int mChooseCamera = backCam;

EditText text;

TextView textresult;
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private ImageView Iv;
Bitmap mBitmap;

Handler mHandler;

PersonRecognizer fr;

ToggleButton toggleButtonGrabar, toggleButtonTrain, buttonSearch;
Button buttonCatalog;

ImageView ivRed;

ImageButton imCamera;

TextView textState;

com.googlecode.javacv.cpp.opencv_contrib.FaceRecognizer faceRecognizer;

static final long MAXIMG = 10;

Arraylist<Mat> alimgs = new ArrayList<Mat>();

int[] labels = new int[(int)MAXIMG];

int countImages=0;

labels labelsFile;

private BaseloaderCallback mLoaderCallback = new
BaseLoaderCallback (this)

@Override
public void onManagerConnected(int status) |

switch (status) {

80
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case LoaderCallbackInterface.SUCCESS:
{

Log.i(TAG, "OpenCV loaded successfully™);

// Load native library after(!) OpenCV initialization

Fof System. loadLibrary("detection_based tracker");

fr=new PersonRecognizer (mPath) ;

String s =
getResources() .getString(R.string.Straininig);

Toast.makeText (getApplicationContext (), s,

Toast.LENGTH_ LONG) .show() ;

fr.load();

try { .
// load cascade file from application resources

InputStream is = getResources() .openRawResource

(R.raw.lbpcascade frontalface) ;

File cascadeDir = getDir("cascade",

Context .MODE PRIVATE) ;

mCascadeFile = new File(cascadeDir,
"lbpcascade.xml") ;

FileOutputStream os = new FileOutputStream

(mCascadeFile) ;



byte[] buffer = new byte[4096];

int bytesRead;

while ((bytesRead = is.read(buffer)) != -1y {
os.write(buffer, 0, bytesRead);

}

is.close();

os.close();

mJavaDetector = new CascadeClassifier

(mCascadeFile,getAbsolutePath()) ;
if (mJavaDetector.empty()) {
Log.e(TAG, "Failed to load cascade classifier™);
mJavaDetector = null;
} else

Log.i(TAG, "Loaded cascade classifier from " +

mCascadeFile.getAbsolutePath());

// mNativeDetector = new DetectionBasedTracker

(mCascadeFile.getAbsolutePath(), 0);

cascadeDir.delete () ;

} catch (IOException e) |

e.printStackTrace() ;

Log.e(TAG, "Failed to load cascade. Exception
thrown: "

+ @)



mOpenCvCameraView.enableView() ;

} break;

default:

super.onManagerConnected(status) ;

} break;

}:

public FdRetivity() {
mDetectorName = new String[2];
mDetectorName [JAVA DETECTOR] = "Java";

mDetectorName [NATIVE DETECTOR] = "Native (t racking) "

Log.i(TAG, "Instantiated new "™ + this.getClass());

/** Called when the activity is first created. */

@0verride

public void onCreate(Bundle savedInstanceState) {
Log.i(TAG, "called onCreate");

super.onCreate(savedInstanceState) ;

getWindow(].addFlags(WindowManager.LayoutParams.FLAGMKEEP_SCREEN_ON);
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setContentView(R.layout.face detect surface view);

mOpenCvCameraView = (Tutorial3View) findViewById

(R.id.tutorial3_activity java_surface view);

mOpenCvCameraView.setCvCameraViewListener (this) ;

mPath=getFilesDir()+"/facerecogOCVv/";

labelsFile= new labels (mPath) ;

textresult = (TextView) findViewById(R.id.textViewl):

mHandler = new Handler () |
@Override
public void handleMessage (Message msg) |
if (msg.obj=="IMG")
{
//Canvas canvas = new Canvas();
//canvas.setBitmap(mBitmap);
//Iv.setlmageBitmap(mBitmap);

if (countImages>=MAXIMG-1)

toggleButtonGrabar. setChecked(false) ;

grabarOnclick() ;

else



String found = "Target: ";
textresult.setText(found.concat(msg.obj.toString()));

ivRed.setvisibility(viewuINVISIBLE);

if (mLikely<O0);
else if (mLikely<80){
//found
//WEB VIEW

Strimg Ol \&

”http://23.251.150.69/test/show_home.php?name=";

WebView mWebView = (WebView) findViewById

(R.id.activity;ﬁﬁin_webview);
// Enable Javascript

WebSettings webSettings = miWebView.getSettings

webSettings.setJavaScriptEnabled(true);

mWEbView.loadUrl(url.concat(msg.obj.toString

(1)) s
}

else

ivRed.setVisibility(View.VISIBLE):

text=(EditText)findViewById(R.id.editTextl);
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buttonCatalog=(Button)findViewById(R.id.buttonCat);

toggleButtonGrabar=(ToggleButton)findViewById(R.id.toggleButtonGrabar);
buttonSearch=(ToggleEutton)findViewById(R.id.buttonBuscar};
toggleButtonTrain=(ToggleButton)findViewById(R.id.toggleButtonl);
textState= (Textview)findViewById(R.id.textViewState);
ivRed=(ImageView)findViewById(R.id.imageview2):
imCamera=(ImageButton)findViewById(R.id.imageButtonl):
ivRed.setVisibility(View.INVISIBLE);
text.setVisibility(View.INVISIBLE) ;

textresult.setVisibility(View;INVISIBLE);

toggleButtonGrabar.setVisibility (View. INVISIBLE) ;

buttonCatalog.setOnClickListener (new View.OnClickListener () |

public void onClick (View view) {

Intent 1 = new Intent

(org.opencv.javacv.facerecognition.FdActivity.this,

org.opencv.javacv.facerecognition.ImageGallery.class) ;

i.putExtra("path", mPath);

startActivity(i);

text.setOnKeyListener(new*View.OnKeyListener() {
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public boolean onKey(View v, int keyCode, KeyEvent event) {

ki) ((text.getText().toString().length())O)&&

(toggleButtonTrain.isChecked{)))

toggleButtonGrabar.setVisibility(View.VISIBLE);

else

toggleButtonGrabar.setVisibility

(View.INVISIBLE) ;

return false;

togqleButtonTrain.setOnClickListener(new View.OnClickListener ()

public void onClick (View v) {
if (toggleButtonTrain,isChecked()) {

textState.setText(getResources

(J.getstring(R.string.SEnter));

buttonSearch.setVisibility

(View, INVISIBLE) ;
textresult.setVisibility(View.VISIBLE);
text.setVisibility(View.VISIBLE);

textresult .setText (getResources



() .getString(R.string.SFaceName)) ;

if (text.getText().toString().length()

toggleButtonGrabar.setVisibility(View:VISIBLE);

ivRed.setVisibility(View.INVISIBLE);

} else {

textState.setText(R.string.Straininig);
textresult.setText ("");

text.setVisibility(View.INVISIBLE) ;
buttonSearch.setVisibility
(View.VISIBLE);

textresult isetText ("") ;

{

toggleButtonGrabar.setVisibility(View.INVISIBLEJ;

text.setVisibility

(View.INVISIBLE);
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Toast .makeText (getApplicationContext

(),getResources().getString(R.string.Straininig}, Toast.LENGTH_LONG).show();
fr.train();

textState.setText (getResources

() .getString(R.string.SIdle));

toggleButtonGrabar.setOnClickListener(new View.OnClickListener() {

public void onClick (View v) {

grabarOnclick() ;

imCamera.setOnClickListener(new View.OnClickListener () {

public void onClick (View v) {

if (mChooseCamera==frontCam)
{
mChooseCamera=backCam;

mOpenCvCameraView. setCamBack () ;
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else

mChooseCamera=f rontCam;

mOpenCvCameraView.setCamFront () ;

buttonSearch.setOnClickListener (new View.OnClickListener() |

public void onClick(View W)

i (buttonSearch.isChecked())

{

if (!fr.canPredict/())

{

buttonSearch.setChecked(false):

Toast.makeText (getApplicationContext(),

getResources().getString(R.string.SCanntoPredic), Toast.LENGTH_LONG).show();
retucn;

}

textState.setText (getResources

().getstring(R.string.SSearching)):

toggleButtonGrabar.setVisibility

(View.INVISIBLE) ;



toggleButtonTrain.setVisibility

(View.INVISIBLE) ;

text.setVisibility(View.INVISIBLE):
faceState=SEARCHING;

textresult.setVisibility(View.VISIBLE) ;

else

faceState=IDLE;

textState.setText (getResources

() .getString (R.string.SIdle));

toggleButteonGrabar.setVisibility

(View.INVISIBLE) ;

toggleButtonTrain.setVisibility

(View.VISIELE) ;

text.setVisibility[View.INVISIBLE);

textresult.setVisibility

(View.INVISIBLE) ;

I

boolean success=(new File(mPath)).mkdirs();

if (!success)
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Log.e("Error", "Error creating directory”);

void grabarOnclick()

{

BOverride
public void onPause()
{
super.onPause () ;
if (mOpenCvCameraView != null)
mOpenCvCameraView.disableView() ;
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@Override
public void onResume()
{

super.onResume () ;

OpenCVLoader.initAsync(OpenCVLoader.OPENCV_VERSION_2_4H3, this,

mLoaderCallback) ;

public void onDestroy() f
super.onDestroy() ;

mOpenCvCameraView.disableView() ;

public void onCameraViewStarted(int width, int height) {
mGray = new Mat () ;

mRgba = new Mat();

public void onCameraViewStopped () {
mGray.release();

mRgba.release();

public Mat onCameraFrame (CvCameraViewFrame inputFrame) |{

mRgba |= inputFrame.rgba (};

mGray = inputFrame.gray();
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if (mAbsoluteFaceSize == 0) |
int height = mGray.rows();
if (Math.round(height * mRelativeFaceSize) > 0) |
mAbsoluteFaceSize = Math.round(height * mRelativeFaceSize);

}

/7 mNativeDetector.setMinFaceSize(mAbsoluteFaceSize);

MatOfRect faces = new MatOfRect () ;

if (mDetectorType == JAVA. DETECTOR) {

if (mJavaDetector != null)

mJavaDetector.detectMultiScale(mGray, faces, N.14 2, 2, //

TODO: objdetect.CV HAAR SCALE IMAGE

Size()):

/7

//

new Size(mAbsoluteFaceSize, mAbscluteFaceSize), new

]
else if (mDetectorType == NATIVE DETECTOR) {
if (mNativeDetector != null)
mNativeDetector.detect (mGray, faces);
}
else |

Log.e(TAG, "Detection method is not selected! ™) ;

Rect[] facesArray = faces.toArray():



If ({facesArray.length==1)&&(faceState==TRAININGJ&&

(countImages<MﬂXIMG)&&(!text.getText().toString().isEmpty()))

{

Mat m=new Mat () ;

Rect r=facesArray[0];

m=mRgba.submat (r) ;

mBitmap = Bitmap.createBitmap(m.width(),m.height(),

Bitmap.Confiq.ARGBﬁBEBB);

Utils.matToBitmap (m, mBitmap);

%/
SaveBmp(mBitmap,"/sdcard/db/l{“+countTrain+")'+countImages+".jpg");

Message msg = new Message();
String textTochange = "IMG";
msg.obj = textTochange;
mHandler.sendMessage(msg);
if (count Images<MAXIMG)
{
fr.add (m, text.getText ().toString());

countImages++;
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else

if ((facesArray.length>0)&& (faceState==SEARCHING) )

Mat m=new Mat();
m=mGray.submat (facesArray([0]);

mBitmap = Bitmap.createBitmap(m.width():m.height(),

Bitmap.Config.ARGB 8888);

Utils.matToBitmap (m, mBitmap) ;
Message msg = new Message();
String textTochange = "IMG";
msg.obj = textTochange;

mHandler.sendMessage (msg) ;

textTochange=fr.predict (m);
mLikely=fr.getProb();

msg = new Message();
msg.obj = textTochange;

mHandler.sendMessage (mag) ;

)

for (int i = 0; i < facesArray.length; i++)

Core.rectangle (mRgba, facesArray[i].tl(), facesArray[i] .br(),

FACE_RECT_COLOR, 3);

return mRgba;

96



BOverride

public boolean onCreateOptionsMenu(Menu menu) {
Log.i (TAG, "called onCreateOptionsMenu") ;
iF (mOpenCvCameraView.numberCameras () >1)
{

nBackCam =

menu.add(getResources{).getString(R.string.SFrontCamera));

mFrontCam =

menu. add (getResources () .getString(R.string.SBackCamera)) ;

/7

//

/Y
1/
/7
/f
'/

'

mEigen = menu.add("EigenFaces");
mLBPH.setChecked (true) ;

}

else

[imCamera.setVisibility(View.INVISIBLE);

1
//nOpenCvCameraView.setAutofocus();

return true;

@Override
public boolean onOptionsTtemSelected (Menultem item) {
Log.i(TAG, "called onOptionsItemSelected; selected item: " + item) ;
if (item == mItemFace50)
setMinFaceSize (0.5f) ;
else if (item == mItemFaced0)
setMinFaceSize(0.4f);
else if ‘(item == mItemFace30)

setMinFaceSize (0.3f);
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//

!/

7/

//

/7

/7

L

1

else if (item == mItemFace20)
setMinFaceSize (0.2f) ;

else if (item == mItemType) {
mDetectorType = (mDetectorType + 1) % mDetectorName.length;
item.setTitle(mDetectorName[mDetectorType]);

setDetectorType(mDetectorType);

}
nBackCam. setChecked (false) ;
mFrontCam.setChecked (false) ;
// mEigen.setChecked (false) ;
if (item == nBackCam)
{
mOpenCvCameraView. setCamFront () ;

mChooseCamera=frontCam;

//fr.changeRecognizer (0);

else if (item=-=mFrontCam)

{

mChooseCamera=backCam;

mOpenCvCameraView. setCamBack () ;

item.setChecked (true);

return true;

private void setMinFaceSize(float faceSize) |
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/f
r/
s
/7
/7
’
//
/7
//
//

//

mRelativeFaceSize = faceSize;

mAbsoluteFaceSize 0;

private void setDetectorType(int type) |
if (mDetectorType != type) {

mDetectorType = type;

if (type = NATIVE DETECTOR) {
Log.i (TAG, "Detection Based Tracker enabled”) ;
mNativeDetector.start ();

} else {
Log.i(TAG, "Cascade detector enabled") ;

mNativeDetector.stop();
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Source Code (ImageGallery.java)

Tudaures ImageGalleryjava fzuaninatoyadngiuteyavs 2 vlinfe MySQL way

¥ i v - o ' !
Neod) Funnuanima Falseneusmegunm Yevewynna uazdeyan1a wunsn wisdeya

1 o = A* 1 s 2 1 $ 2/ . .
dwsh  Tewseiimadendieludsgrutoyasiu PHP Bdl¥ Webview Tumsuansnaluda

Wsunsu slumhigldasnsadenluniyarait Cloud Robot ldvinstuiinliviasvae

package org.opencv.javacv.facerecognition;

import
import
import
import

import

import

import
import
import
import
impert

import

java.
java.
java.
java.

java.

5 Ho 7

io.

io

1G,

io.

File;

FileInputStream;

.FileNotFoundException;

FilenameFilter;

InputStream;

org.opencv.javacv.facerecognition.R;

android.

android.

android

android

android.

android

app.Activity;

content.Context;

.graphics.Bitmap;

.graphics.BitmapFactory;

graphics.drawable.BitmapDrawable;

.os.Bundle;

import android.os.Environment;

//import android.provider.MediaStore.Files;

impert android.util.Log;

import android.

import
import
import

import

android.

android.

android.

android.

view.View;

view.ViewGroup;

view.Window;
view.animation.AnimationUtils;

webkit .WebSettings;



import
import
import
import
import
import
import
import
import
import

import

public

android.webkit.WebView;
android.widget.AdapterView;
android.widget.BaseAdapter;
android.widget.Button;
android.widget.Gallery;
android.widget.Gallery.LayoutParams;
android.widget.ImageButton;
android.widget.ImageSwitcher;
android.widget.ImageView;
android.widget.TextView;

android.widget.ViewSwitcher;

class ImageGallery extends Activity implements

AdapterView.OnItemSelectedListener, ViewSwitcher.ViewFactory

private WebView niWebView;

labels thelabels;

int count=0;

Bitmap bmlist[];

String namelist[];

String mPath="";

TextView name;

Button buttonDel;

ImageButton buttonBack;

Gallery g;

@0verride

public void onCreate (Bundle savedInstanceState) |{

super.onCreate(savedlnstancestate):

requestWindoerature(Window;FEATURE&NO_TITLE};
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setContentView(R.1ayout.catalog_viewj;
name=(TextView}findViewById(R.id.textViewl};
buttonDel=(Button)findViewById{R.id.buttonDel):

buttonBack=(ImageButton)findViewById(R.id.imageButtonl):

mSwitcher = (ImageSwitcher) findViewById(R.id.switcher);
mSwitcher.setFactory(this);
mSwitcher.setInAnimation(AnimationUtils.loadAnimation(this,
andreid.R.anim.fads in));
mSwitcher.setOutAnimation(AnimationUtils.loadAnimation(this,

android.R.anim.fade out));

Bundle bundle = getIntent () .getExtras();

mPath=bundle.getString("path");

thelabel s=new labels (mPath) ;

thelabels.Read();

count=0;

int max=thelabels.max{) ;

for (int i=0;i<=max;i++)

1€ (thelabels.get (i) 1="")

{

count++;



bmlist=new Bitmap[count];
namelist = new String[count];
count=0;
for (int i=0;i<=max;i++)
{
if (thelabels.get(i)!="")
{
File root = new File(mPath);
final String fname=thelabels.get(i);
FilenameFilter pngFilter = new FilenameFilter() |
public boolean accept (File dir, String name). {

return
name.toLowerCase().startsWith(fname.toLowerCase

SR

File[] imageFiles = root.listFiles(pngFilter) ;
if (imageFiles.length>0)
{

InputStream is;

try {

is = new FileInputStream(imageFiles[0]);

bmlist[count]=BitmapFactory.decodestream(is);

namelist[count]:thelabels.get(i);
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} catch (FileNotFoundException e) [
// TODO Auto-generated catch block

Log.e("File erro", e.getMessage()+" "+e.getCause
g g

)i

e.printStackTrace() ;

}

count++;

g = (Gallery) findViewById(R.id.galleryl):;
g.setAdapter{new ImageAdapter(this));

g.setOnItemSelectedListener (this);

buttonBack.setOnClickListener(new View.OnClickListener() {

public veid onClick(View v) {

finish{();

buttonDel.setOnClickListerier (new View.OnClickListener () {

public void onClick (View v) {
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File root = new File(mPath) ;

FilenameFilter pngFilter = new FilenameFilter() {
public boolean accept (File dir, String n) {
String S=name.getText () .toString() ;

return n.toLowerCase().startswith(s.toLowerCase{)+"—

")

File[] imageFiles = root.listFiles(pngFilter);

for (File image : imageFiles) [
image.delete() ;

e petlidy

for (i=0;i<count;i++)

{

5% 3 (namelist[i].equalsIgnoreCase(name.getText().toString

)

gnt 49:
for (j=i;j<count=1;j++)
{
namelist[j]=namelist[j+1];

bmlist[j]=bmlist[j+1];

count--;
refresh():
1/ finish();

/7 startActivity(getIntent());
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//

break;

b

public void refresh() {

gd.setAdapter (new ImageAdapter (this));

public void onltemSelected (AdapterView<?> parent, View v, int position,

long id) {
String found = "Target: ";
//mSwitcher.setImageURI(bmlist[O]):

mSwitche:.setImageDrawable(new BitmapDrawable(getResources(},bmlist

[position]));
name.setText(found.concat(namelist[position}));
//WEB VIEW
String url = "http://23.251.150.69/test/show_gal.php?name=”;

WebView mWebView = (WebView)
findViewById(R.id.activity_main_webview);

// Enable Javascript
WebSettings webSettings = miWebView.getSettings() ;
wabSettings.setJavaScriptEnabled(true);

mWebView.loadUrl(url.concat{namelist[position]));



public void onNothingSelected(AdapterView<?> parent)

}

public View makeView() {
ImageView i = new ImageView(this);
i.setBackgroundColor (0xFF000000) ;
i.setScaleType(ImageView.ScaleType.FIT_CENTERJ;

i.setLayoutParams (new ImagesSwitcher.LayoutParams
(LayoutParams.MATCH PARENT,

LayoutParams .MATCH PARENT));

return 37

private ImageSwitcher mSwitcher;

public class ImageAdapter extends BaseAdapter |
public ImageAdapter(Context a) {

mContext = c;

public int getCount () |

return count}

107



108

public Object getItem(int position) {

return bmlist [position];

public long getItemId(int position) {

return position;

public View getView(int position, View cenvertView, ViewGroup
parent) {

ImageView i = new ImageView(mContext);

i.setImageBitmap(bmlist [position]);

// i.setTmageResource (mThumbIds[position]);

i.setAdjustViewBounds (true) ;
i.setLayocutParams (new Gallery.LayoutParams
LayoutParams.WRAP_CONTENT, LayoutParams.WRAP_CONTENT));
/7 i.setBacquoundResource(R.drawable.picture_frame):

return i;

private Context mContext;
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Source Code (PersonRecognizer java)

Wudwmdnyesnisvi Face Recognition ¥89#3 Cloud Robot Fefinseuaun1svia Face
Recognition Wavme sausinaidents Algorithm lﬂauﬁqﬂ”umaumm wWunsuwlasnmadu
i devhmaseudivuiudeya Bitmap Meglugndeyatusy Fatfiimunldnu
inanuvasioyavesiivinfio OpenCV tos uasuiaudetendtely Algorithm a1unsa

dnanldenlaegnausiugr uasiigniausingg sndy

package org.opencv.javacv.facerecognition;

import static com.googlecode,javacv.cpp.opencv_hiqhgui.*;

import static com.googlecode.javacv.cpp.opencvicore.*;

import static com.googlecode.javacv.cpp.opencv¥imgproc.*;

import static com.googlecode.javacv.cpp.opencv_contrib.*:

import java.io.File;
import java.io.FileOutputStream;
import java.ie.FilenameFilter;

import java.util.ArrayList;

import org.opencv.android.Utils;

import org.opencv.core.Mat;

import com.googlecode.javacv.cpp.opencviimgproc;
import comdgooglecode.javacv.cpp.opencv_contrib.FaceRecognizer;
import com.googlecode.javacv.cpp.opencv_core.IplImage;

import comAgooglecode.javacv.cpp.opencvicore.MatVector:

import android.graphics.Bitmap;

import android.os.Environment;
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import android.util.Log;

import android.widget.Toast;

public class PersonRecognizer |

public final static int MAXIMG = 100;
FaceRecognizer faceRecognizer;

String mPath;

int count=0;

labels labelsFile;

static final int WIDTH= 128;
static final int HEIGHT= P28y ;

private int mProb=999;

PersonRecognizer (String path)
{

faceRecognizer =

com.googlecode.javacv.cpp.opencv_contrib.createLBPHFaceRecognizer(2,8,8,8,20
0);

// path=Environment.getExternalStorageDirectory()+"/facerecog/faces/":
mPath=path;

labelsFile= new labels(mPath) ;

void changeRecognizer (int nRec)
{
switch(nRec) {

case 0: faceRecognizer =
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com.googlecode.javacv.cpp.opencv_contrib.createLBPHFaceRecognizer(1,8,8,8,10

0);
break;

case 1: faceRecognizer =

com.googlecode.javacv.cpp.opencvﬁcontrib.createFisherFaceRecognizer(}
break;

case 2: faceRecognizer =

com.googlecode.javacv.cpp.opencvucontxib.createEigenFaceRecognizer(};

break;

train(};

void add(Mat m, String description) |
Bitmap bmp= Bitmap.createBitmap (m.width (), m.height(),

Bitmap.Config.ARGB 8888);

Utils.matToBitmap(m,bmp);

bmp= Bitmap.createScaledBitmap(bmp, WIDTH, HEIGHT, false):;

FileOutputStream f;
try {

f = new FileOutputStream(mPath+description+"-
"+count+".jpg", true) ;

count++;
bmp.compress{Bitmap.CompressFormat.JPEG, 100,189

f.closel):

‘
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} catch (Exception e) |
Log.e("error",e.getCause()+" "+e.getMessage());

e.printStackTrace() ;

public boolean trainf() {

File root = new File(mPath) ;

FilenameFilter pngFilter = new FilenameFilter() {

public boolean accept(File dir, String name) {

return name. toLowerCase () .endsWith(".ipg");

1

File[] imageFiles = root.listFiles (pngFilter);

MatVector images = new MatVector (imageFiles.length);

int[] labels = new int [imageFiles.length];

int counter = 0;

int label;

Iplimage img=null;

Iplimage’ grayImg;
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Itt il=mPath.length() ;

for (File image : imageFiles) {
String p = image.getAbsolutePath() ;

img = cvLoadImage (p);

if (img==null)

Log.e("Error","Error cVLioadImage™) ;

Log.i("image”,p);

int i2=p.lastIndexOf ("-");

int’ i3=p.lastIndexOf(".");

int] icount=Inteqer.parseInt(p.substring(12+1,13));

if (count<icount) count ++;

String description=p.substring(il,i2);

if (labelsFile.get(description)<0}

labelsFile.add(description, labelsFile.max()+1) ;

label = labelsFile.get(description);

graylmg = IplImage.create(img.width(), img.height (),
IPL_DEPTH 8U, 1);

cvCvtColor (img, grayTmg, CV_BGR2GRAY) ;

images.put (counter, graylmg) ;



labels [counter] = label;

counter++;
}
if (counter>0)

if (labelsFile.max()>1)

faceRecognizer.train(images, labels) ;

labelsFile.Save() ;
return true;

]

public boolean canPredict ()
{
if (labelsFile.max()>1)
return true;
else

return false;

public String predict (Mat m) {
if (!canPredict())
return "";
int n[] = new int[1];

double p[] = new double[1];

IplImage ipl

/7 Ipllmage ipl

faceRecognizer.predict (ipl, n, P):

if (n{0)!=+1)

MatTolplImage (m, WIDTH, HEIGHT) ;

MatTolplImage(m, -1, -1);
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mProb=(int)p[0];

else
mProb=-1;
// if ((n[0] != -1)&&(p[0]<95))
if (n[0] != -1)

return labelsFile.get (n[0]);
else

return "Unkown";

Iplimage MatToIplImage(Mat m,int width, int heigth)

{

Bitmap brp=Bitmap.createBitmap(m.width(), m.height(),
Bitmap.Config.ARGB 8888);

Utils.matToBitmap (m, bmp) ;

return BitmapToIplImage (bmp,width, heigth);

IplImage BitmapTolplImage (Bitmap bmp, int width, int height) {

if ((width != -1) || (height != -1}) {

Bitmap bmp2 = Bitmap.createScaledBitmap(bmp, width, height,
false);

bmp = bmp2;

IplTmage image = IplImage.create (bmp.getWidth (), bmp.getHeight (),

IPL DEPTH 8U, ' 4);
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bmp.copyPixelsToBuffer (image.getByteBuffer());

Ipllmage graylmg = IplImage.create(image.width(), image.height(),

IPL DEPTH 8U, 1):

cvCvtColor(image, graylmg, opencv_imgproc.CV_BGR2GRAY) ;

return graylImg;

protected void SaveBmp(Bitmap bmp,String path)
{
FileOutputStream file;
try {

file = new FileOutputStream(path , true);

bmp. compress (Bitmap.CompressFormat . JPEG, 100, file) ;
file.close();
}
catch (Exception e) |{
// TODO Auto-generated catch block
Log.e("",e.getMessage () +te.getCause() ) ;

e.printStackTrace();

public void load() f{

trainy() ;
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public int getProb() |

// TODO Auto-generated method stub

return mProb;
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Source Code (Tutorial3View.java)

118
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package org.opencv.javacv.facerecognition;

import

import

import

import
import
import
import
import
import
import

import

public

java.io.FileOutputStream;

java.util.List;

org.opencv.android.JavaCameraView;

android.content.Context;
android.graphics.Bitmap;
android.graphics.BitmapFactory;
android.hardware.Camera;
android.hardware.Camera.PictureCallback;
android.hardware.Camera.Size;
android.util.AttributeSet;

android.util.Log;

class Tutorial3View extends JavaCameraView |

private static final String TAG = "Sample::Tutorial3View";

public Tutorial3View(Context context, AttributeSet attrs) |

super (context, attrs);

public List<String> getEffectList() {

return mCamera.getParameters() .getSupportedColorEffects();
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public boolean isEffectSupported() {

return (mCamera.getParameters().getColorEffect() != null);

public String getEffect () {

return mCamera.getParameters().getColorEffect () ;

public void setEffect(String effect) {
Camera.Parameters params = mCamera.getParameters () ;
params.setColorEffect (effect);

mCamera.setParameters (params) ;

public List<Size> getResolutionList() |

return mCamera.getParameters() -getSupportedPreviewSizes();

public void setResolution(Size reselution) {
disconnectCamera();
mMaxHeight = resolution<height;
mMaxWidth = resoclution.width;

connectCamera (getWidth(), getHeight ()) ;

public void setResolution(int w,int h) {
disconnectCameral() ;
mMaxHeight = h;

mMaxWidth = w;
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connectCamera (getWidth (), getHeight());

public void setAutofocus()

{

Camera.Parameters parameters = mCamera.getParameters() ;

parameters.setFocusMode(Camera.Parameters.FOCUS_MODE_CONTINUOUS_VIDEO);

mCamera.setParameters(parameters) ;

}

public void setCamFront ()

{

disconnectCamera() ;

setCameraIndex(org.opencv.android.CameraBridgeViewBase.CAMERA;ID_FRONT
)
connectCamera (getWidth(), getHeight()):

}

public void setCamBack ()

{

disconnectCamera() ;

setCameraIndex(org.opencv.android.CameraBridgeViewBase.CAMERA_ID_EACK
)i

connectCamera (getWidth (), getHeight());

public int numberCameras()
{

return Camera.getNumberOfCameras() ;
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public Size getResolution() {

return mCamera.getParameters () .getPreviewSize () ;

public void takePicture(final String fileName) |
Log.i(TAG, "Tacking picture");

PictureCallback callback = new PictureCallback() {

private String mPictureFileName = fileName;

@Override
public void onPictureTaken (byte[] data, Camera camera) |
Log.1i(TAG, "Saving a bitmap to file");

Bitmap picture = BitmapFactory.decodeBytaArray(data, Q,
data.length) ;

try |

FileOutputStream out = new FileOutputStream
(mPictureFileName) ;

picture.comp:ess(Bitmap.CompressFormat.JPEG, 90, out);
picture.recycle();
mCamera.startPreview() ;

} catch (Exception e) |

e.printStackTrace();

sz

mCamera.takePicture (null, null, callback) ;





