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Abstract

This cooperation education project was done at Thinknet Company Limited. The
project’s objective is to propose a solution for word segmentation ambiguity using
dictionary in Thai language of invert indexing within the search engine system. The work
consists of two main parts. The first part is to find the most appropriate trie data structure
to build the dictionary and the most effective library for converting object-oriented data
structure into strings to reduce the time to build the structure. The result shows that link
list and protostuff are the best data structure and library. The second part is to develop
the findAllPrefix function to search the beginning word and to develop two word
segmentation algorithms: the Safe segment algorithm using the branch and bound
technique for sentences without misspelling and the Unsafe segment algorithm for
sentences with misspelled words or words that cannot be found in the dictionary. All

modules are developed in java.
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3) lssuiuazidnlalassasneoyauuunsy



4) seuinmsudadlasiaddeyadeingiduaednussuuniea
5 lasguinmsimunlusunsuwuunmsisengilagldnainn1saumniuwud wasn1sAum
MULUIEN

[

6) laseuiIsnsiiinusgavinnvedusunsumeismsvensuasinriae

1.5 gunsalitldlunisaniuanu
8130133 ( Hardware )
Notebook 88 Dell U Vostro-3450 §1uu 2 1A304

e Processor : Intel® Core™ i3-2310M CPU @ 2.10GHz x 4
e Ram : DDR3 4GB 1333 MHz
e OS type : Ubuntu 14.04 LTS 64-bit
e Disk:312.8 GB

w33 ( Software )
e Ubuntu 14.04.5 LTS
o Eclipse Java EE IDE for Web Developers

Version: Mars.2 Release (4.5.2)

e EGit Version: 4.3.1.2016050

1.6 33egL2UASUAUNTTANLHUIY
Fuil 1 e w.e. 2559 e Tuil 30 Fuanas A, 2559
UszdanaiFeud 1 Ynsdnw 2559

1R8T8aLLD Y ALALLIANITLUAITAMRUNNTHALNLUSWATY A9RI51e 1.1

A9 1.1 WNunIsALTUUY

2559

318N19

1. AinwiSgusiazinndy

y
v

v d' Y] aa A v
LSU"II‘ULﬂ‘EJ']ﬂUVIQUQVlLﬂfJ'JTEN

2. AUAIIWALIIUTINLASIES

Toyanuuniauazn1suUAY




lnssasnsdoyadainglniu
ANYDNVTTUUNIBIDNINVDILLA

azlauns

3. NAEULAZIAUTEANTAN
LANNISYINUBILATIES
Tyl uunaLazn1THUa
lnssasnsdoyadainglniu
A189NVIZUUNIYIVIINVDIUA

azlauns

a
A 4

4. Wl U LNSUAAAN

mMwlne

y §
A 4

5. WigueunIsulUs kNS

famniv nenldusazinaie

6. #@3UnanazInvienalsaty

auysnl

o

1.7 Heudnivasardinsy

ANSIN 1.2 HISILERIAIFNILANIEAU

a9u AFNT AAIUYNNE

1 Prefix fauguveselgaviamunluumanutiug

2 Safe segment Ustlopiseunanuiiannsaunudesilnglgiaue

3 Unsafe segment Ustloardeunanuiililannsaunudelngldiome
4 Anomaly NVTLNLAY

5 Clean sentence ‘LJizIEJﬂIuEULLUUﬂ'"ﬂU

6 Dirty sentence Useloafisisnuseiaveoglulszlen




uni 2

nouuazalulagiineiva9

& ! = = aa v a A o
Iu‘U‘W‘UQ%ﬂaqﬁﬂﬂiqﬂazLE]EJ@%@QWQU{]VIL?]EJ'JEU@QLLa%L‘VW’]UﬂG]'Ns] ‘Vlu’]ll'ﬂ‘m‘Uﬂ'ﬁ

ALduURAILILATINTNTARMA T IMELUUASITALLSTUUNISAUMTBYS NlASUNaUNNNY

= a =]

NNsUfURanAanssll Fellsneazidennsmaluil

= -3 v
2.1 Vli]‘lﬂ{]LL'deNﬂﬂ'J"lﬁJi
U

2.1.1 A5YeUUUdULISN (inverted index)

[ I

nsvidrtiasyindududuisnanvesiunaunisfufuteyauaziinuddgyed1i8 e

UsvangarwnisAumdeyavesszuuiiteldlu Search Engine 83AUszNauYa4 Search Engine

anunsanandluguiuures ununmlugun 2.1

Search,
Match, Rank

Documents

A,
query
\ Query
Processing
Indexing Document
Model Indexing
219 2.1 nFEUIUNITHUFIUYBS Search Engine
0o W ay
NTVATUVBYA

v A s o A

N3EUIUNTATTNIAUTEAIALNOUANLAEINITAUNLDNEITNALINUNITAIUALENEANS

SUAUTNNTIIUTLONAITOUAUAATINY NIDLTUNTT NITAUNILUULITEIE1AU (Sequential Search)

q

(%
a a [V

= v . . = @ ad A (=]
VIBNITALAURUULAUATY (Linear Scanning) Bailuign1smdsiauagzlaiiiusgdnsaim dsiu
nsviriisdiganianlunisAumdeyandesnts lumsviiviliesdusenaunilaniisnsnase
= Y A Y o e 0 W ~NaA I3 I3 = a s o
nsiienldviesenuuudaneifiulumsvivivilfe anfauisvenniesneuinesiagldlunisii

[y

¥



(%
[ [y o [

FBn1svideiingdnduunsvatede In1sviavtnuuduisvidl Falltunaunisvingu
Aanaluil
1.1 YMITIUTINeNaNsNABINT5IEYINGYT

1.2 ¥n3@ne (Tokenizing) lutenanseanidudig dusuniwisinquiuduneuiliu

1o [ d‘

& A 1 = < a 1 1 1 [
YUABUVNY LLAFINRIUATYIDU LYU ﬂ’]‘H’]lVIEJ "INL‘U‘NﬂWUWVIGL‘UU§BIFJﬂlmu‘ﬁ@ﬁ’l’%‘iiz‘lfi’mﬂﬂ’]

[ '
v

T I a0 1% 1 [ I N [
UUNDLUUTUADUNIADUVINEIN LU ANNAN AITITHUIAIDNLUU AN-NaN 139 AN-au tUu

e
=
=
©

1%
v [ YRV CY

Ay Aety dnIdelnenergufnfumelinfavdnrlvlieg1agnaesnuuiun (Context) toiay
asresvilldednegneies nadnsvaituneulifewiavianasazgniuisulugavesinie dmsu
Medinguiudunsutidauiimednusznisuilsfe AuAaliansuenenaIniu 1w Great
. . < A v O o & e~ < o a 0w A & o a o i S
Britain {WueUsewe sty Fllmstaduanagiiasyiesiildudiaeiny wuimawndymiiae
N9lmAlAY9IN1sUTENIaNANI¥I5ITUYIF (Natural Language Processing) ugaalunis

AL

[
1

1.3 wenANUENIsVInUsEUIaNaNIN W (Linguistic Processing) titalUdeuguelviag

U
a L4

TuguuuaAn (Stemming) 1wy iWaguanwynatlidusunuuennatsssun wWisudiium

v %

Tnaludfiuian wWasumnasmesie ing Wud1ds iy Swimming WU Swim 1Judu

1.4 vianrsananlddndeiisld AraladdqAey (Stop Words) fin Aalsidanunuiesie

Wemluenansuue uagaunsanaislanisaamlidn gsaslifinasnenisyiaesduag Ldvinli

UsgdnsaunisAumdeyaniasitegremnlddinglunaiusingy Wy a, an, the, in, out,

o

1o v

before, up, down 1Jugiu 1fissainmnlidfgluawidingednisszylisgrsdaauinden
azlstndlusigmsnisendn Stop Word List usn1wilngdslaiiigvinn1sanislunisnsiameanitlyl
drgyluenans degsuurAnlunismamlidfglulenastuaiuisaouseazdealatu (Lili

H. & Lizhu H., 2008) aslusegnenismdiiliddgluneidudadnddeenaaziunuszendld

5]

[

1.5 yhnseildeyalaeldmatiasineg wu 3eaviiuuduisn dasznaume naunsy

v
a U IS ]

(Dictionary) wagn15Usene (Posting) Antuusaginulilumiieanudmanuas I6a% (Pointer)

a & o o

Fludalwamasine Mmnulivuesenan AdAyazgniseadidunuimdnesnioudurudvesi

4

a v

Auununglutenansiiag Anderfuaztduanudsiuiudintisend “Anduuns” wazliig

2D

TdslnaRwasuiazAdlnafanzNusen1senasangg Nauue Using
Tuppudguensvivsiuuuduimilfe matesddudeya Felaenaluasieadiy

Auagnes (Alphabet Sorting) Adearunusingeglutenansinsiuazieiunisiuazasi



JuruAsIvseaNfvesmtug 1Usinglunnenaisunsindu nsiideduuuduisy

Usznaumediudidgy 2 diufe 1) fAnduuisfediuivimthilunsduinteyaada Wy d1uu

nasiavseAiug Using w3elsenin mnuiienans (Document Frequency) deyailaggn
ifiarsanietislumsisesddudeyanadnsaeduiu 2) Inads fe duiluanssionisenans

WAty Usnglaguanstayalusuhuureanungiaviangd1s (Document ID) dauandly

]

A v = a as XN & aa o = a a ° o v = A &
AN 2.2 MMIAYULUUDULITNUDDLUUITNTANAULALHUTEENINAINE NI UNISATULBNENTNLUU

v v Y @

FoNYT UBNAINATYINAFAUUVUBUATNUATEITN19vIaaTDue ARUsEENEA M Tawn n1svin

futlarna1lnueA (Positional Indexing)

Dictionary

Term doc Term + Posting lists

ID frequency
Brian 1 100m, 1 R 1
britain 1 bejing, 1 _— 1
Perform | brian, 1 —_— 1
100m 1 china, 1 R 1
Freestyle 1 freestyle, 2 — | 1| | 2
Men 1 britain, 2 —> | 1 | | 2
bejing 1 men, 1 —> | ,
china 1 perform, 1 — |,
britain 2
Jreestyle 2

JUN 2.2 uansdiuUsenaunanuadnsvinaz iuuuswIsy (Inverted Indexing)

2.1.2 w38 (Trie)
lassaedeyananaiuanmidnysvesddanse Freliansaldmdnusanldlunisaum
16 nse [8] WWuwengniseniae E. Fredkin 1ol 1960 illpsnnilulasasisdoyanlddmiunis

Sendeya eanideadn “try” ienanifeaanuduaunu “tree”



1. AnENURANWUY (Basic properties)
n3ululassasisdeyanusenaumielnunining (null) wieliflnuaidnisdnedaluds

Tnupdus Wuausazlvunazdluissanilsvun Faionit nuaul (Enriuluuasin Alddlnus

[ o

Tad Ui wazwsazlrunazdiaen (link) R &9 R Ao 3u1av099n®s nseddsninaduinuiu

' [
A a

170 A9 EIBLS1IANTULSTNATaLIURIN IR NTIUS U dule Aenumazaantull

- 1 = A

ANUENTUSAUAIAISNYS szudazyainiswenlesldilvunduld nuaudasinuadadand

1 1 [y

donmdesiu deonaziduminaisemffianuduiusiuAduesansslunissdydneal Inoany

[y |

=3 | aou o s a6 al ~ 1% LY VY v 4 C
LINVEENUANAUNUDNUAYLLA QY Eﬂ’ﬁUIVU(ﬂVIﬁaﬂﬂa@ﬂﬂUG]’J’E]ﬂHiG]’J’sj@V]’]EJ"U@Q&Ju

A2a819 lseasetayauuunsy uanddsgun 2.3 seluil

root

link to trie for all keys
that start with s

link to trie for all keys
that start with she

value for she in node
corresponding to
last key character

key value
by =
sea

_ sells
label each node with *he
character associated — 3
with incoming link shells

the

VWO =N

JUT 2.3 Inseaisdayanuunsy

2. N15AUNIlUNSY (Search in a trie)

v A s

nsmAneTastuAdgansaiivun B lunsudunszuiuidelaeislass nesiduas

'
s v 6 Y 1

Tun1s5Aum wiaglnuAlunS sl aINNAUNUSAURIDNETLARLENTI LI1LEUINNNUATINEIAUNT

(%
a ¢

AINMNAYIVDINUFIDNBIAILINIUATUUY NNTNAUATIAULIIDEA 1UAINNLNEIVDINURIDNYIAIN

o
A a & o !

9890 UUIN9 (Fr9819015

v v

doauaddomeifNaulusess AUNINERWIBNYIAIGATNEVRIRIN

(% 1

¥ S

AUMUARIAISUT 2.4) 9ngnildesUseneumeleuluteladenilaisialy



[y v @ Y

o aaslnuanduiusiudisnusimaaingluadiiliduaindaiondn

[y

Search hit - AduRusAUAS Aie Alulnueiaenrdesiufmdnysianie
' Aoy o su o o o v e & 1o = !

o AwednuanduiusiuMSnyIigavngluAdmdua1Iedasendy
Search miss - Aglaifloglunisng

o NIAUNNAUGRAWIEAIIINTRzTU search miss

99819 NIAUMIUNTY UaARIFUN 2.4 Aalull

hits misses

get(“shells™) . get("shell™)

S St

O

3 \

return the value in the the
node corr 7 ta corrEsp )
the last key character character is nuT}, so return nu

get("she™) get("shore")
el

rch may terniinat
atan internal node

JUN 2.4 fregenisaumiuniy

lunnnsdinisAumanunsavialalagnsiiansaunlyunnuduniainivuesinlugivue
duqlunsy
3. msinudayalunie (Insertion into a trie)

WuheanuauldAunILuUNInIA (Binary search tree) 1519871A15AUNINBUNTSLAL

v v d‘

SRG ium%’wmsJﬁqm{L%’ﬁémaﬂmmaLfluLLu’Jmﬂuﬂ’mﬂm%’agaaw%’a AUNTENIDIAIDN S

Y

manvevesrdnsediindlaeiiteulunelull
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a

51T NURINININBUTNIEDIRIoNYIMIaAN18ve9Re tunsallluilvusnlafdenmadaeniu

9

[
LY Y L% & v o

Wnusiganeludd deusiwiludesasinundmsuudazidnusidilinuuas

MNNIAINAUAAIAEFIEATINENNITD

q

4 = a

SINUFIBNEIgaTevesAd neunzfdan Iddunsdiisnasimuervedvuaiioy

WoulssiuAguagsiiu associative array #ae

v v

lunnnsdl 15agieneivseaidnunlunsudmiuudasAdaIonys

A20819 Mstiinteyalunse wanaiagun 2.5 Aalull

she sells sea shells by the sea shore

key value key value
she 0 by - \p
@
Q)o
sells 1
& the ' 5

for each

one node - (r
N

=
.

key character
l.‘ i e Kh)
{=h A
@®:s
sea 2 )
= sea 6
@: Q
key is sequerice
of charaeters from
roof fo value
shells 3 . node correspouding to /
t) key chiaracter
9 exists, so reset its value
© shore 7 O
a)
3L/
I
)
o/

nodes corresponding fo /

characters at the end of the
key do not exist, so create them
and set the value of the last one

©
o3o%8

JUN 2.5 Matiindoyalunsy
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4. nundiaunu (Node representation)

wnunnvemisiureut1sliaenadesiulasaiisdeyaveslusunsuiisazainely

[
[

wsglifinsedsninenety msidsninadlassaisesfesdianvardfyae Uil

IS |3

o ynvuadasliaen R dmsuusarisnusidulula

a

o envkarAdargniiulilulasiaiadeyalaeuieny

[NNNENEREENNNNENENPINANNANE]
| -

characters are implicitly
defined by link index

each node has
an array of links
and a value

gﬂ‘ﬁ 2.6 Trie representation (R = 26)

'
v v Y a 1

INFUN 2.6 Aanl A AUNSsE 1T UAINAS 19U NFIDNYSHINUNLENTILAaL I UATIAN

a v oy a

wazdineluliun 26 831 9uINTDIFIALY subtrie FUTURASTILIUAUAIY a YnRdeIdNTUANTIN

Y Ao A

Suduae b dusu Adlunseasianuduvnainivuasinaudaliueaavineniidnlily A1dng

CY) 1 1 o 1 = (% Y § 1 [ a e‘d'
f29819L9U A3 sea HAMNFUNUSAUAT 2 TunSosnwsazasnd 19 Tulunuasin

v a

(@ mSuadnanuaisudueiy s) iy null wazdadan 5 Tuluuedalulaidu null (Fmsud

Q2

(% ]
Y al

MANUATLIUAUNY se) kazddnwsntulunuatiawinny 2 Laildanin sea n30@38n1Ss s, e way a

<3 v v Y a v v v v v v v = a
szgniiulilulassasiedoya insizunasuailasaiideyalilausenaumednusvsoanss

a 12 v =

Neuniidaniey value vty 1993091598005 R dunumndiag 1513u5ennivdmiu

—

v @

79nws R-character {Wu R-way trie uanalanagun 2.6

2.1.3 Serialization

A1 Java il streams 8 3 %iln fie byte streams, char streams wag object streamiu
ﬁﬁ/ﬁ]zﬂdnﬁuaww object streams Faudu streams ﬁﬁ]sgﬂ read/write \Ju object Tu package
java.io Y

e AaNd ObjectOutputStream & method

public final void writeObject(Object) throws IOException

d115U write A1 value 989 object HuoonlUNg stream Nnoog

Y
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e Aad ObjectinputStream & method

public final Object readObject() throws IOException, ClassNotFoundException
§ WS read AT binary)lu stream senudy value v8e object T

e Interface fite71 Serializable 18 tag interface #iliiflaundn

writeObject() 141 Serialization [7] fan1511A1 value 984 object il sanudady
Fu (9w array 999 bytes) viledeoanlunig stream 16 wazld readObject() %1 De-
serialization #9n1381UAY object 8NN stream ey

Vs AaTiazgnii Serialization I faafumanadt implements Serializable

Tufe writeObject() a¥m329@8UABUIN Object ﬁLﬁUWWiWﬁLM@%ﬁu \Ju instance voq
aanai implements Serializable w3l f1ldazeau write A1 Object Wuoanluly uddliez

19U NotSerializableException ®andn ﬁﬂgﬂﬁ 2.7

Javario.*:
A Serializable {

.
x
Ay

Al X) {

Serial {
main(String[] args) Exception {

FileOutputStream fos FileQutputStream("tmp");
10 Stream oo ObjectOutputStream(fos);

gﬂﬁ 2.7 implements Serializable

Tugteg1all (wansdaguit 2.7) instance wosrana A #ifl x 10u 123 azgnifvadlulng
tmp
Try:
1. wanaana Al implements Serializable 9¢iAnezlstu mounsulndlusunsuuarneu
TUsLnTuyingu
« wnaa1a B 1lugnuesrana A usinana B 1 implements Serializable 9¢gn serialized
ol
« N interface extends 910 Serializable Aa1ET implements aggn serialized Tavaoll

2. aaaeulig tmp 1fiveyalatne wivenlavielidn Awes Object gnifiulioesls
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3. a53deuIIAvadlild tmp Wisuweuiulng A.class udrvenlavialidn doyavesnana A

Tulud Aclass gnifivadlululvd tmp wield 1519zuananisiin De-serialization AUl 2.8

DeSerial {

FileInputStream fis = FileInputStream 3
ObjectInputStream ois = ObjectInputStream(fis);
A a = (A) ois.readObject();
System.out.println(a.x);

ois.close();

main(String[] args) Exception {

gﬂﬁ 2.8 AN9¥11 De-serialization

lugegnell (Lansdsgun 2.8) agyinisenuAIvas instance Ngniiulilulvd tmp
nadundu A a Faflefinian ax senunazlailu 123 damiulidues
o deyaves instance Moglulig tmp tuaziitevesnataiiu writeObject() 9ze11

Jouatlhardsig instance va9ranatuIuNIIneluly constructor)wa’den1uumnm data

Y
) <

members Tillaelulaly setter wazfiausl data Wuay private NRL)

o 1fle instance Mﬁ\igﬂﬁﬂ serialization A1 state (A9FA1989 data members) suaﬂ‘flgﬂ
instance 5uuawammmsgn serialized

« 9% de-serialization 9 19LARTUAIAMNIAUBENNN VideRatLTAATD 1N
Lﬂ%@ﬂﬁﬁﬂseﬂa“zaﬂon uﬁ%zﬁanﬁTWﬁ.cbss%aﬂﬂaﬂaﬁgﬂseHaUzed

o 131EW950%1 serialization A8 instance wikildasly stream AduniasaLs
W& de-serialization Idoanuntludn instance nilfiil state wiloutu Faifu drnaralagn
serialized ¢ flagmnsauiinanaiiuazgn clone I

Aside sl fmurlusunsufin interface Serializable 1unnata 1ilegeulign
serialized ¢ fiws1zm39i serialization Ieagvinliliivasndomsioutuns clone 1¢ Tutes

ﬁﬁﬂﬂaﬂaﬁauﬂ%ﬂLﬂuinﬂancesLﬁainﬂancemaﬂﬂaﬁaﬁugﬂﬁﬂsemﬂiaﬁonﬂﬁmaﬂ
instances Miduaunianuannszduazgn serialized maneAIIINTTY serialization Az

wuu deep lag default @fﬂgﬂﬁ 2.9
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java.lio.*;
A Serializable {
B b;
Al X) ] B(x); }

B Serializable {

SerHier {
main(String[] args) Exception {
FileOutputStream fo = FileOutputStream("tmp");
ObjectOutputStream os = ObjectOutputStream(fo);
os.writeObject( A(123));
os.close();

FileInputStream fi = FileInputStrean
ObjectInputStream oi = ObjectInputStream(fi);
A a = (A) oi.readObject();
System.out.println(a.b.x);

oi.close();

3‘1.]‘1'71' 2.9 implements Serializable

LAAAIAYBY instances ML uauidn Foq implements Serializable TANUALER S
faguil 2.9
1. Transient
Tne default Wiy serialization A1 state 404 instance (14 static wazlal static) SERL
serialized uiUInsalso1alifesnisay serialize Arauinuisivenanaiy Lipdain
. Aveandndy lifinnudndusesgndsesnty wiauiuld
o dwasdndnfaiullvuninginn Sesdenailunisds wagldmirerusndusiua
110
o instances UUsELANT Wiavi serialization 13u&n de-serialization nduun a¢ldau
Ieladmilowdn wu winfdu Connection e Session
nsaudl 151lsians serialize AwuUE wazeeulRlifidn wda9n¥in de-serialization WS A
annsoadratulug w'%aéwwh%uuﬂmﬂﬁﬁqgﬂﬁ 2.10

* 111 Java 3 keyword 'transient' dmsunslivthamndndinisiliddesnisliign serialized
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Aqa814 N15¥1 Transient kanasagun 2.10

java.io.*;

Serializable {

Transient {
main(String args[]) Exception {
Ac= A(l, 2);
FileOutputStream fo = FileOutputStream("tmp");
ObjectOutputStream(fo);
oo.writelObject(c);
oo.close();

FileInputStream fi = FileInputStream("tmp");
ObjectInputStream oi = ObjectInputStream(fti);
A m= (A) oi.readObject();
System.out.println{m.x + ",6"
oi.close();

+ m.y);

Ul 2.10 msvi Transient

Try:
1. asadevrwavesig tmp wWisudieufusening n3dil v 7 transient fulal transient
2. transient finafUan1y instance state Wint ustliifinaiu class state ngAa1L1 @ndn
7l static wae transient QN serialized

2. Externalizable

A197 Java §i Externalizable 1w interface 71 extends 310 Serializable Tneifiuaas
methods A®

public void writeExternal(ObjectOutput) throws IOException;

public void readExternal(Objectinput) throws IOException,
ClassNotFoundException;
AaTad implements Externalizable 3ggn serialized wileufupanad implements Serializable
wiiile instance mamma‘ﬁugﬂ serialized Tay writeObject() 289l writeExternal() vasnand
fugniteuuaziiiogn de-serialized Tng readObject() ag¥i1lyf readExternal() Tasaanatugn

YIN91U
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LARILIIAINITORINUANTITHA serialization waz de-serialization vosaatanileld Taenas
implements methods #4n813 IAEUNR L5198GUMIBARIANG AB
.« iedeninay serialized alnoanlutie wazsedduatils
o LiBfiNN199197UU1998190 U serialization wag de-serialization WuB19TNS
WsAaLaT NN

28819 implements Exterrializable LLamﬁﬂgﬂ‘ﬁ 2.11

import java.io.*;
A implements Externalizable {

}

tion {

n, ClassNotFoundE

E‘Uﬁ 2.11 implements Exterrializable

Aanaf implements Exterrializable 92683l empty constructor ﬁﬁg‘ﬂﬁl 2.11

3. Serial Version UID

Try:

1. MnK7a579 instance vaeAaNd A 1 implements Serializable wazyi1 serialization

TAlulng tmp delulusunsy Serial java ﬁLLamﬁquﬁ' 2.12 4
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java.io.*;

Serializable {

gﬂﬁ 2.12 N1591" serialization

mnualueata Alag int y i ludndamilananafagui 2.13 1

Serializable {

JUN 2.13 wansnisunluaaia A

Apdllna Ajava Alodulud Aclass ju‘lmj LAY de-serialization LWB8IUAT instance

AAUElulNG tmp felusunsy DeSerialjava éﬁg‘d‘ﬁ' 2.14 4

DeSerial {
main(String[] args) Exception {
FileInputStream fis = FileInputStream("tmp");
ObjectInputStream ois = ObjectInputStream(fis) ;

A a = (A) ois.readObject();
System.out.println(a H
ois.close():

gil‘ﬁ 2.14 n1591N de-serialization

WUINAR exception FunpulUsuATYNU 189 instance Anulilulwg tmp dudu
Y8IAad A.class JULN WaLs LY Aclass Juluianyin de-serialization Uaymegnsed 1381751
11 serialization iU de-serialization ©19WNAUUIULIN UATENIAAENIRDUYIN serialization

a ' Y = v aa v &
anagniUdsusuluuds 1w Java Jeiesmisuidemil
1. veaosi1Aand A (71 implements Serializable) fllUaglu Eclipse editor 9z4iuindl warning

J )
psageuinluns warn ogls
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= v o 1 d' . . . v IS5 . . .
A1 Java LU9NIUUAIN AREN implements Serializable 9¢m®3d serial version uid
@a519ei38nau31 uid) lneiingungal fadl
1y o . & a . )
e DA@NEMAYUA uid W89 NALH uid MUY
o ynAANALAbUNIMUA uid 189 AaulwlaesAEAUIMTEINNAIURITD Ay modifiers
Mauausngluaaia uniiu body 989 methods wagAnIvualiLn data members
2. Tulatsnunas \bin ve9 JOK JTUswNsY serialver @1usuldnsiaaau uid voamanasn
command prompt lUfilatsnnesnillng A.class Laavnaes
serialver A
o vAaRNUAsUlaIPang A lneliiy data 58 method WaIMS9&@0U Uid
o  veasuldsunlasaand A lnaiinualiun data members #3alUdsuuLUas body ve3
methods kaIRsI9dau uid
3. w1 Java w0l nauyin de-serialization taarangniudsnudaslunaiainaausii
serialization 1@ weafosll uid Wilauldy naasdldnata A %1 serialization 910 TULUASULUAY
Aata A 193 uid mileutAu waalavin de-serialization 3zLAUIINTHNIULATDI1TAN 157
WaguwlasradanizA1nnnualiiLn data members waglUdeou body ¥ae methods 1ty
ANaaaa 1A ! )
LI1UITNANIT AD AT5AN uid La9
4. \NUSSYATeanedlumana A
static final long serialVersionUID = 1234567L;

v a = a & a A P | . a = | |
LaImARBNNvIeanainTnlunaa sIuNaUagy modifiers teadn uid sUAsunIali ue
dauginanandl uid wisloufuagldvin de-serialization b9 waanaanalusidusinarula liilsunana
WA AziAnAnuEanatnnaulusunsuiaule feiu d19sidasundatnand Asviie LA
Wagy body 89 methods 5 aifinau1@nyiiy druaundnndilugule sgnudsuuas e
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2.1.4 anuFuNusIsuna (Recurrence Relation)

Ly 1 %

TuAvafiadans anuduiuseuia [9], [12] Ap @un1SNNeIUALBIINARUNUNY

o sa

Ty Usznaumie Waulvsudy (Initial condition %138 Base case) Way ReNUANUFUNUSATNIS

1% (Recursion) AIBE19LIU
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Sruuiluiad (Fibonacci numbers) Aad1uausing 4 Aegludiusuudusioluil o,
1,2, 3,5, 8,13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765, 10946 ...
(@61u 1= A000045)

1 o [

Tefifenue9ANUAUNUSIT F1UIUGA MUYINNUNAUINTDITTLIUFDITILIUNDUNLN WAy

o w [

o @A o w v 1 =3 al 1 o w o
FO9NUINLINNARD 0 AL 1 AUAINU LAZaIRUTDIIIUINAINE1INLLZENTT a1AUN lutlud

[y o w

= ¥ I [ L3 o = v Aa dy v o U 6§ a
MWﬂLGUEJiﬂM’EJQIUEUGUBQ Uanuwd annu F, o9 lutvt o uAdume AN s s

Fo=Fno1+Fnoo

TneiwuadouluEuduly

Fo=0

Fi=1

$ruanillutiad (Fibonacci numbers) dsuit 5 Hudeil
Fo=Fy+ Fy =342 =5

Fo=Fs+ Fy= 241 =3

Fy= Fp+ Fr= 141 = 2

2.1.5 NM3AUAINKUINIIY (Breadth first search)

nszuumsAummevluiulsiU gllanuydnuuuniliiilszuuszideu fe Msrunaun
nfa [5] dnwmensduduiadrenisuazihuganen Tusulifiassedu Aedunmaaouaniuy
YosalusgiU 0 (390) ausenng luseduil 1 audenng anlussduil 2 l8lufiassesuiduil
URITTAUAIEA et é"]éfumim‘aaaauamumaafqmaﬂéfulmu'guﬁ 2-13ffe 1,2, 3, ..., 15

fAdae19 AuldUsgiianus uansiagun 2.15


https://th.wikipedia.org/wiki/1
https://th.wikipedia.org/wiki/2
https://th.wikipedia.org/wiki/3
https://th.wikipedia.org/wiki/5
https://th.wikipedia.org/wiki/8
https://th.wikipedia.org/wiki/13
https://th.wikipedia.org/wiki/21
https://th.wikipedia.org/wiki/34
https://th.wikipedia.org/wiki/89
https://th.wikipedia.org/wiki/300
https://th.wikipedia.org/wiki/900
https://th.wikipedia.org/wiki/2000
https://th.wikipedia.org/wiki/4000
https://th.wikipedia.org/wiki/6000
https://th.wikipedia.org/wiki/10000
https://oeis.org/A000045
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AA%E0%B8%B1%E0%B8%A1%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B9%8C%E0%B9%80%E0%B8%A7%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%B4%E0%B8%94
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AA%E0%B8%B1%E0%B8%A1%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B9%8C%E0%B9%80%E0%B8%A7%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%B4%E0%B8%94
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JUN 2.15 fegnesiuldusgiianiug

Y Y & a = . '
N1IAUMINLUINIINAZLUUIIUVDINITLABN E-node U11uignaIn live node A9

& a P PR a 4 i 1 Y I3
NUUITUANTY E-node MFanuniiendngngnaanulu live node lvivisianngn (uadsaen
gnviaely) US%LﬁuﬁﬂzLﬁudﬂﬁhﬂmﬂmifzﬁjumﬁmLL‘H’JgﬂﬁLLﬁmﬁﬁﬁaa‘ﬁﬁﬂLLéjﬁL‘Uaﬂuﬁgﬂﬁlﬂﬂgﬂﬂ%ﬁﬂ
I3 U oa oo v = a ' A o I o o 1) P
\Uu E-node viuil tufalunsAunIusudngntafinnoumefings widnsunIsaunuwIniig
W ieneumenon JUN 2.16 uanwegamsauniuiuInuauldvioianuslusun 2.15
AoUB UM BInTIAD VAN UZYBIYAllagatugnaZ1adu live node uaziswnnigaiiiogaiiy
gnidenidu E-node nsAuiuiiamslisnuesiuliily live node (wanisernauany - §u
1) ntudisuduy E-node (Wansdagranaudi ) unnisadagaanisesdaiuanndrelivanla
live node lnsiq widuesigniiately (3U 2) 9 ntiuasundnuilsseay Lavdu live node 910
Frelurunddsudu Fenode waanannale live node wWindusnluszaudaly nsevinguily
P & | v v v X . o W 1%
15089 (93UUsENoU) AuIgnn1e Tusuliignasiesudy live node mua1AuUNMIAUMINLLY
A4

NSAUMIMNLLININS (Breadth first search) UaRIRIFUN 2.16
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gﬂﬁ 2.16 NMSAUMIAILLULINGG (Breadth first search)
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wuresgaludulingnasisuuasadiunes live node ineq gnidenudu

E-node tilouwnnisratiugaiignasiadu live node naufinggnifensenuiuanianeu faliuds

WJusssumnAed1edeilisnazdanu live node sineq 13lu queue Aeilu 299UNS9IUTEWININT
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AUMULLINTIS FEN15AIRAD8NIN queue WisuanAvassggnyiaiunidy live node ildidn

TUlu queue nywawviuludnuaeiiau queue wun

fating edeusiadisniieduinouvesymuasinvessngosuuumusuining el A
feowwnvessiui uagly P (Junasiuiideanis

dusrimuaguuuunanasiidusndesliiduanisvesdnainuen n iileszyinazidonviel
Fenawdntuwaundudiney nsfumuwaniefziiudisnsadesn asnadeusn Wiy
1 queue Nt WMnwLileaUNaLRAY X[1. K] Afugnesnan queue iethunvenslagnis
Fuves xk+1] 7329800 x[1. k+1] wagifiandn queue fonng driidululdves xik+1] udn

nauluvhauvennusellaunit queue svvun Weouldlusiafion waneiagui 2.17

ty queue

All

AU ,

{ isMotEmpty( 0
x[1. k] = dequeue(

( k

-

k( A1
enqueue( QJ,

n], P, x[1

k==n_AND
print( A[1..n],

JUN 2.17 S7aguAuAInou Uy INa T Il ung ag huumuhuInd g

Idanndnd1uau live node Nilag o vauglavauenilaseninansAumULLININ Tl
UINNIINTAVDINITAUMINWUIFN LTB99INTUIU live node VBINITAUMUKLIANUUTINNGIVDI

Auldusidnwiu live node Ba9n1sAumNLLINIWUIIINTILILAlULAAE SERY wazsuldUsQll
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anuzdiniluiulidiu Fadidnugeluusasszauunn dnnyafiluaauznamasunagfitunun
nsAunuLuInsidewziuganelududiuauinn fegiadu fesnisniengauves {25,

10,9, 2} ANATIMVINAU 36 NUIINIINNITAUAULUINIINILNUAINBY NABILITNIUATIUIY

20 90 luragilsignuies 12 90 MAUnULIEN (@feg193uil 2.18 Usenav)

Y

X=

xa=

x= 1
X

JUT 2,18 Msdusnusinieiionengosuas {25,10,9,2} Afinasaudu 36

= o U S

AunkInINdded dnsunsdinganatglusulifiao s dunanasdu msdunu

a

v = A o 1% [y V1 [ o Ql' I o &
wwanallenugaduaniuzAineuwad asuseiulaimmuasniluaniuginauiieglussAuu

Ngnvasiuld (nIzRarsanasuniiavszaue) udaussinuidenazauiudayn deodragu

@

AoaNINgngesil dnasiuwiiuaAI eI wagnansiuldlgngosvuindniianiiy N13AY
AURUININTINTUNYALBEVUIAANVUN AN TN WUU AIUTEAUNNEGAY WanaINT
drunsuundynisiens nuiuliivigiaauenganng sounesaiueiud ) drdmeuifued
mevwesnuldlussavlilnadn msfusmuuuadnfagidenaanng amiuwuian dnduauld
U e@  a - v v =i v v v = o
arfudnazinluInu (Quluiandeyadu stack) TuvmeNMIAUATNLUINIREALANTIAETEAUY

LAZEUNTOAUNUAIRBUY

2.1.6 MsAUANLUIAN (Depth first search)

MsfumuLEIEn (5] wileusuniswziiuduliuuuieudiuie azasdnluiSess 15u
pensasesntmdutadu Umﬁgmﬁaﬂiﬁﬂuﬂmma wonAslaaduulminisly Ydlmlda
naneduluveneviuil iieuwanisieldUuduuslng Yulwiifnanaduluveneviuiiiteunnise

3n uuiiSesq sudelaiivuverslagiuuanisnuauds Seunnlilamsziduly) Avzgn

Y
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) = I~ QII a é’ 1 1 v dy I~ dll QI 1 1 Q‘ I3
N8y kazlaonUuduninaduaignnaunuUduUNveswealanng @3u11 UNansaguannaleds
AUUNUY (UuAs Yuiliainaenienau)

auuAdn sdean1sAunuBAnlwiulivTalanusiuandugun 2.19
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SN . AN
e p. 4 - _ﬁi\ A
"KPE'“\-\ P, r/-.ih\‘a 'd I x‘w - ‘el ' x‘.
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8 ) nlopRwy rlagile) Kis) (m) (1)

JUN 2.19 dedneduldusgiianiug

A i A y X ! % = A1 =
UM 2.19 uanaunnige mgﬂmwuuizwmmiﬂummLLuaaﬂiumuvLuu WNAUVIABUY
[ - o A = Y I
u Twvalgmsnausifeuueny 15 nsivdeuanuzvesly naui gnasradudidu uasisunn
Ay e gaudendutnwens Sumenisastesnive 1 uanfsiglavy 2 (U 2) Fanuaniade
1oy 4 de (5U 3) BefunnAsdalddu 8 (3U 4) femselivy 8 Wululduanis Agniianely
FounduTuunivy 4 uanAsuanlevy 9 (5U 5) FspgnvhaneBaiguiumnsizdulu feunduund
Uu 4 Fauanduaudangniinany deundutiuaniivy 2 uanfwwanlauu 5 (U 6) nszviinisadg
wanie wazvhatedy ludnwazduiiauasunndu (g3uU 2.20 Uszneu) asuiudn Yusneeluduldl
v X [ [ o v 1% =2

NATNVULTUUNLTURINAINUNITAUAINLLIAN

Todunanitnaulafe suduluvesiuliniied a varlavaeniadudu O (h) lnen
h fAeaugeesrulyd Fallvinatdesuins Walieuiurwinvesnulyd

ASAUMMILLLIAN (Depth first search) Wansiaguil 2.20
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2.20 N3AUNIAINLLIEAN (Depth first search)
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fra819 3uTsusiaiisuiionidyinasiuvesngesfien1sAUAIRDULUUAILLLLEN
Sl A fawnvasiiuiy uagli P unasiufidesnis

vaLdennisunulsngesfeansdues 0/1 ileszyin avhildenvieidenaudnluenuny
AINBU N15UALTAEDE EnumSubsetsOl IanwMzNIsAUAINLLIANYLAT ns1gldn1TiTen
HerFunuut fdnvarnsieney deutuldoss miL'%EJﬂﬂ%’jwé’qqmzﬁumsﬁwmdau oN!
1 EnumsSubsets01 snususiinlinsiaseuinndesiivanuaanlsuinasumifuaiideinis

wiold Weulddusiaiieunansdagun 2.21

JUN 2.21 saignAuAnuveIUUMIHATINYDIYRLBELUUMULIIEAN

faflsAdu SumofSubset DFSO1 wonNa1nAz5U0LTE X hagA k wdlauiunisuadiengas
EnumSubsets01 §35uausd A lazad P ﬁL“fJusiTa;gamLﬁﬁwmﬂwumﬁw ussviafl 4 vharuudle
Idifualuensd x asunndesud Swmmaaeuin Heswvenandesditualu x duiawhty p
mufidasnsnselinisvhaudimsiiiunisde fasHenumneunilaudiiniy vineaain
SumofSubset DFSO1 azuandangosyniendifinasamdu P malasliveudsuwvudondn f
annsaldnesdeutiofiuaniusios (Befife nawaae x(1..k vaifiuaniugieensd k vee deily
anuzfununaasfiuares x udifausvesd 1 5 k) weildnosdewmnsedn nsdumauun
Antudontududaaunfuvuvens Welidngnssumiloutusumofsubset DFSO1 figand
nsallvian xk+1] W0u 1 neunsaldu o Wewsildnesdou Ades push uiiwnunsd xik+1] 1w 0
neunsdhdu 1 msznsdhilu 1 azlign pop eenuluduveneriufiluseunii Aufidlinlsin
13 push lallgn1sunnis LANSLANRIATARTURBY pop) FatunnsnsIeaevaazyeslLay
AATUnEs pop NMIAUAILWLIENTIUTENBURE19IUYRIN1S pop NaLRasdiffulueen

MS9ABU 1RDLTNALRAERD NE519DUSE LvuAlnaIudn 1 uagyitduuiensd x 7 pop
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20n11 (A8 CopyOf) ki lieniuYesil k+1 wag push nalaaglni inuiiuynendesiuly

999 k+1 arndunduluriiaululsauiie pop Aeld lnei3u push annuzusnvessiniiluen

LSEUUIN 0 WD

2.1.7 N15ve18LazaINaYn (Branch and bound)
ASAUANNBUMIEATNISEDUTY TSNWULAITAUAIULUIANTALLAILUALADANNLUIEAN
[ d‘d 1 gj < 2 v d‘ QA' 1 a a o = dy (v
WILAUULNTRINYUY aztaudulidaandlanululidiingg Useansainnisvinaudsdunu
35N199192980UANLLINIVAIVY NISAUALLLIANTULEDNadlUN1IREnaY S9aUdRUTOULEST
NAVUIMLANWAITILANDIAUAD NIzyiutangelun vsrzdussidou Weuluswnsy

v o

nevinsanagliiiefthoaudiltinn (wsaumadnvesuld) uidrdesnisidunuAnoy
181599y IiRansanldniseusnisnidonin msvensLasiom

AMsvNBLaLINNg [5] Lsummmzﬁuﬂzymmsmmmmzﬁqm 1Py FENISAIUIUVBULYA
dsvessiunu dfuuudusinsudalivouniidutadelunsdusls

fAaagng nisldveuwnvesmaaeioduAulyl Lansasgu 2.22
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5 )
AX

121 85
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- visaluvauiwnuuveailsils Melldududnyavesilaidugalseasddn feenisadosiign
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YouNFI98 1N ALKUININITAURUUTEIBLaz T AAwe neudufiansanduliiuigd
anugluguil 2.22
Y Y va a < v
o 2navrnnuliludulifuanfsaSauauas
o nauwidewnunlundsldliunnis
A g = ¢
o Avdenwuliinduaniusnaasauysal
o uuMegludivaeude AunUISWNALRAALYTH]
o A 1 4 dl o yd‘ b4 I 1
o Fuungluienaude veuwwna1aesiundawIulanUy a1y x Jveuiund1aves
suvudu CLB() nunemuin sunuvesduvisvagluduliigesnil x 1usin sxdisunu
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RABLUAY 3 HAlAl (VAR Lazly AUl nuralRagauysalndduyulesgae 85
(CMIN= 85) uanai1 nMsAusednilulidnludedlUfuuinaniidunuiv 85 nduldgfiunuii
mouilslvudu fdaluliunniaWud) og 3 Uu usssdull CLBKX) Uu 100, 70, ke 90 @3U3
Lidnlusdesluwnnfsivuusnuazuuiiany 1e91nd CLB(X)> CMIN Uasnsiazadluay Auudn
Alaifneléifesndn 100 Au 90 Faliifinneladnga 85 waewdunisidudulddeseanlaaediu A1
CLB() tJuvauin “a1e” vosnunuuesiu x luvaziinr CMIN Wwaiiouweuivn “uu” 989
sunulunisau AesrliAuluuinanisuyuiy CMIN Sondt Wunsdriaanrseuinaweinis

ALTULDY

¥
Y o

WUIAAYBINIFIN CMIN kaEN15ALIRY CLB(X) tialgannawaueanisaud @uisatirlulysiuny

Y1 v

NIIAUTRAINLUIAN AUk wazmuduutesgn widinnuinlddiunisauniusuyuies

Y
1 v 1 [

an Tngld CLBK) Wushiaelunsidendumnidusivensifiownnds Ssiiiiuldindivmgdag e
\fiegndenuani o Uudsdiavdesldsumulionannou dadu winldnsdumusuyuiiosgaly
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Ameulul3gianugnsgyinldegadiuseansnm

2.1.8 A1 (Queue)

A [6] Wulpssasretoyawuuidady Faiidnvazluunisenss Tunsifiudeyadnluly

'
a A

A7 annsauiinlanse dauine@inienda Rear luvaeiinisaudoyadznseyinnss d1uiiAIN

138N31 Front
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SN¥aIZN15VNUYeIA L TUANYAUZYDINITNNUE DONNBUNTENSENN FIFO (First In -

First out) wanafaguil 2.23

Remove Insert
(Dequeue) (Engueue)

front rear

SUT1 2.23 vidnnnsvesan

1. N9 EUIIUVDIA (Queue Operations)

NsALIuNTNUgILYeAT Jeyaanunsaiiialanssdiu Rear luvasiinisautoyaazau

M33dU Front dauniserudayanainisavinnisenulavisdin Front waz Rear fauilinlasaasng

JoyauuuAlaziidiundneadsivlassasnsdoyaivuausin usnilalulassadieiuan sdanany
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HINTUNIFANTUNUNUFINYBIRIUTZNBUMEY
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A

s

4

#HsAdu Enqueue
W9NTU Dequeue
#9AT Queue Front

919U Queue Rear

WeATU Enqueue

e Enqueue Wumsthteyatiindlulufa InendsanideyaldiindnluluAugds

angnindiindnluasiludeaindin Rear Fanmsiiudeyaidiluluda Aldlduansnsluain

< a ¥ Al A PN ! a v PR ad A 1 a ' a a 1
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Wnlulumfvzifinanug Overflow Wudeniu Inegui 2.24 uansdanisaniivauvesileidy

Enqueue
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Queue before

orange apple

Operation

data

orange apple -

Queue after

JUN 2.24 uannisiiudeyaaddufimeilsidy Enqueue

Wandu Dequeue

flafid Dequeue \lunsaudeyasonaind lavaudeyaiiegan Front azgnausdsly
HyagointelugaiiGenld mndufevihdeyatosnanAslunsdififinisnonldiladdul waevn
meluinliifideya AagiiliAnaniuy Underflow Tngguit 2.25 wansmsaudoyasenainindme

#9nTU Dequeue



31

Queue before

Operation

apple grape

Queue after

SUN 2.25 wansnisautayarenaindimeilidu Dequeue

Wef¥u Queue Front
Toyafiegdiu Front U aunsasunaldnuldsnieilandy Queue Front Handusiangna
srvinsaueteyanauludslienldlaglifniswdeusiuatlaglufa egrslsinnn mnludving

wWan warlinnsdenldauiladdull Avziliinaaiusdefianainiiisanin Underflow lnagui
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Queue before

Operation —--
data
Queue after

JUN 2.26 wanansisteyadiurifieenunldaumensidu Queue front
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#H4Adu Queue Rear fdnwuzN1TMI U ULABIAUAUHIATY Queue Front wsi9y
o A = v | Y A o Na o v co &
wansinuesIllun1sistoyadiuringfvise Rear sanuildany lunsdlinSenliflsiduiluasy
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Queue before

orange apple -

Operation Queve | -
rear

data

orange apple -

Queue after

JUN 2.27 wansnisisteayadiuvinefesnintdaumesity Queue rear

2. f79819N1591191489A2 (Queue Example)

3T 2.28 seluil ilusregamsdniunuiugiuveis Julszneulufeilaidus
4 Alenanlithewiy Inelimsandunusdeluil

1. BuaunAvig waglelinslddeyaandnmusnidalulumi As green

Iplatdoyaaundn blue adlulu@a vili au veuell ArliveyaegansasnBnmieiu
= o v ! = ] L4 a A a a A
fimsihdeyansediu Front eenld Fuilinglufiiwioaundnifies §o blue
wae N Inslddesaandn red i luluAaanay

AatoyaauBndiu Front vegvifeanuildany Jeyanlafeau1®n blue

U

Y

lpfinshistoyadau Rear Feagvngfreanuildnuy Jeyalilafeaundn red

N R LD

msauteyasenainel iliatelufuvaeifiesaunin red
8. Yeyaaundn red sanaNAL deralriArinaan

790819 NM7ITUYeIAIRIe Tl dusingg uaneiagun 2.28



34

JUN 2.28 fMpgn1snauesRIneilaidusme

2.1.9 MsAATIZHDANaTN (Algorithm Analysis)

1. mnudiugruiedulassadredoyauadanaisu

1.1 deulaseaiedayauazdanaisy

Taseairedoya

lassainetoya (Data Structure) manedis NsviuUssinndeya (Data Type) Wb idieiu
unseianaefunguusziandeya uaziinisivuamiomesnuduius melungudeyald
ogetaLan Fsmsrunguguenadunissunguiuseninstoya Ussamideaiu shsussiandiy
wiosnslassasrsdeyaiuild

drueuduiusmelundudoyaiiu o nquvengsndoutedsdusin Aldyndoyaiii

Lidheduegraduszuu wenaintwsideanunsaadalassadadeyaduanlng Janelulsznay
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v

ludrelassadrsdoyaduy uwrsududlafieldausiudulsunsuiisndeu Faludagdu

nreuunesdlngfanunsasessunsvhauedasailayalivateuuy

a

=
naIdd

me

(%
[ o v W

Sano35u (Algorithm) maneds rdudunouislunisieureddsunsudiouddaywile
Heymnils %aﬁwﬂg‘jﬁ’amwﬁy’umauashqgﬂéfaqLLé’a%éfmmmsaszhaLLf’f{Jﬁgmﬁanzmawamm
RoanslaaLsa

1.2 Uszinnvaslaseaiiedaya

auUnAud lassasndeyaaiusawtasendu 2 Yssinnlng o meriu fie

1) lnseaiadeyanuuidadu (Linear Data Structure)

Tassasrstoyanindfiyuuuudusonisaeidios doyaiidaiuasdsnuundu

uoadiusieidesiuly Fadulvludnvaruuidunseiues fegns lassadsdeyauuudadu

Usznaumig Array, Linked list, Stack ey Queue LLamﬂlﬁﬁquﬁ 2.29

™ push 5 pop
21 oo Ly NS AN
Linked list .
Front Rear 2 2
v ¥
| T L/ RIS ¥ =
Queue Stack

JUN 2.29 Taseas1avayanuuigaidu

2) Inssafretoyauuuliidugady (Non-Linear Data Structure)
lnssasndeyavdndaznsaiududusuunsn dufeaslidudnuvauziuidunsy

Inesegdlassaistoyanuuliludadu 1w Tree waz Graph Wudu wandladsgun 2.30
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Tree Graph

U7 2.30 lassasnedeyanuuliiludaduy

1.3 & Pseudo (Pseudo Code)

59%@ Pseudo AMAI5ENINNIYIDINUAUNIBIADUNIABTLFIUNITOTUI8E NYE

lassaiedeyauazn1sviinuresdanaitunisilsuiduilvliddendeueduieaie code 109

aMwnsuiuneslaniwmile daudanguniuvanlignsalvesn1winsuiunesununna1w

wenanuudielviindeuldsunsutagnlimeoulsunsuinneuaiunsadalalasiasnaves

¥

o

Y a N X |
GUa%laLLﬁgﬂqﬁ‘V]’]\ﬂusU@ﬂ@aﬂaiﬁll‘V] LIV UYU lé’ﬂﬂﬁm"lﬁl

$19¢14 Pseudo Code 1 LLamﬂﬁﬁquﬁ 2.31

A P

G g

get number of quizzes

sum =0

count= 0

while count < number of quizzes

4.1 get quiz grade

4.2  add quiz grade to sum; i.e. sum = sum + quiz grade
4.3 add 1 to count: i.e. count = ¢count + 1

average = sum divided by number of quizzes

display average

stop

gﬂ‘ﬁ' 2.31 78819 Pseudo Code 1

#9813 Pseudo Code 2 Wansldasui 2.32

2 b=

get hours worked
get pay rate
if hours worked <= 40 then

3.1 gross pay = pay rate times hours worked
else

4.1 gross pay = pay rate times 40 plus 1.5 times pay rate times
display gross pay
stop

'gﬂﬁ 2.32 fne819 Pseudo Code 2
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2. N15ATITNUTEANS ANV I9aND35Y

2.1 UszanSnmeasoanassy

= b4 o = =

ANVLADIAILIDG AD WNAANSVDINIS

9

Tun1s@egulusinsupsuiinosaINd1Agyn
Uszananalagavdesdinnugnees wiug anansauitaymlansiuisslall

anward1AUelUsinsuasuiimesnalmsidinailunisussuanauiuauiull a

~ ° A & v & v ) Aace vy

A5y lAlUSkNSUARLALADTAAI A IUNISUSELNaNARd ALY AEARI0aNkUUsaNeSoul AL
YsgansnIn

UseavBnnuesdanaisy [11] asiansaned 2 dwmdn 9 Lo

e WUIWAUNTT (Memory) Nazddlilunisuszinana

al

o e (Time) flazdedldlunisuszanana
Tnetts 2 AsilifngnldifumdndulsyavinmvesdanassuiiissAvsnmnnuotios
diedla daly drdnfuszdeaiiiunisudluy fulsuiieiiuUseansnmusssaneisudiu
rAeIiaTUINeUIATasannEuNsu lnudulalaUuasdmansEnuaanunse luggls
5UszluUsEaNS A TNUe9ana3ou
nsUssiuUsEanS e sdanesauLL ety 2 350 Nk ana fad
o NNSIAIILNUTLANTNINUBIDANDIDU (Performance Analysis) a¢l435n15
AATITAIDNITYINUVRIBANDIDYL
o M13IAYsEANSNINURIDANBISY (Performance Measurement) tunnsinna
ANNTNAADIAIN
A53ATEUsEANS AN Ve IdaNaIou
MsilasilseavsnmeesSanessuuUseandy 2 d sl
o Mslesimhauddideddlunisussanana (Space Complexity)
o MTsinandisedldlunisuseinana (Time Complexity)
2.2 N59LAT1EH Space Complexity

=Y

N1 Space Complexity 9899an9353 AD N1TILATIZHINARI LT rIBAIINE

(%
Y |

avuawilslunsussinanadane3tutu awgifemsuINIuYeIiieANd sl
Tananadl

o s mMIUindaneButiuaunsasesuiuiudeyandudiuuseutana (Input Data)

launigawinle ielvidanessutiuaunsaussuianalaag

Y
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Ay a a sl v (5] A 1 o < £
o NANFDIUTTIRANAUULAT AL DI T ITUT A UrAsAUluLAT o T T Uz A
NIUTUIVRIMIBANLTINIAERedltlun1sUsyinanasanessy Weldlinsenuiunis
NUVDIAUDU
d‘l A . a e‘d‘ Va 3 Q‘I £ 49! 1% 1 d‘l
o eldonAmEnuuzuaIneuiiinesNAEltRnAlUsLNSNTTRIN TR 1AMzl Wie
Y o a gj a = Ao 1 o A [ [
o luAnnsfinsesiinthsanudliiisanelusunsunaglavineu
29AUZNBUYBY Space Complexity
N9ILATI¥ Space Complexity Usznausie 3 @u Ao Instruction Space, Data Space
way Environment Stack Space $3il
1) Instruction Space
P o 1 o 6 o < 4 ¥ o [ =
Ao TurusntisaNdIneeNlnassnludedldumuzianisrenlnalusunsy @
uumhganudsedldistuegiupeulmaasusasussnm
2) Data Space
= [ 1 o o v Y o [ <@ | a % & a v
Ao FaurunUlIsAI NI BslgdInsulnuAIAIkazfLUsTInua Ao sldlunng
Uszanawalusunsy @9 Data Space wiseaniu 2 Ussian fe
e  NUIBAIMUIILUU static An F1UIUVBINUIBAUTINA B Fosreuueululingg
Wasuudas Uszneumenilisanudifildiuansiwasiudsuseinm aray
e  WNUIWAMNIILUY dynamic Ao I1uIUIBIMUI8ANT NG UN1TUTTINANaEIN5D
Waguuwladlduazasnsuhuaumheanudmagldidedelusunsumawinnuey
3) Environment Stack Space
Ao wiwanudfidedddlunisiiunadnszesteyaionliifieseiainaziinadnsuu
nauluusznanadnasy wiheanudUszinvilasiinduidlsinmsSesvelitiunlgivingu

saly v YA

a IS a ;:glj = 1 o t:qu
wATANSWEULUSLATUABURIRBSTIABISDsvaN U lumieaNIUsEAnd ulgnme

(%
=

3% Recursive lneminparnudnisedlinaziustiuaiudnueanisin Recursive fe B9din
wnfazdsldmheanudanndusulusig

99819 N153AT1¥Y Space Complexity Uanslagaguil 2.33

int num1, num2, temp;
temp = num1;
muml = num2;
num?2 = temp;

gﬂﬁ 2.33 fogNN1TIATIZR Space Complexity
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1Nie81e faudsildasdegiiaiu 3 duUs Usenaume numl, num2 wag temp @
Juiuusuiia integer anualagagldmiionudilunsiiumuususeiam integer Mulsay 2
bytes A4t 9ABlTRUIBANUINIEU 3x2 = 6 bytes

A28 NMIVINTULUY recursive Wandlanagun 2.34

int factorial(int n)
{
if (n==0)
return 1;
else
return (n * factorial(n-1));

SUTl 2,30 f19819MI¥NNULUY recursive

Tusetediifunusild 1 dRe n dudushudsyin integer widnwaignns ey
WU recursive St vm"s&Jmmﬁwehuimyjain%uagjﬁ’ummﬁmmnwﬁn recursive Jaaziity
msUszananatesds if asllegsnetu 2 wuu Ae e n = 0 way e n TArlag Fafu A
Anveani1svi recursive azdianiafu 1 (nsdidle n = 0) wiedl Ay n Gile n 1Jurlag)
Wi

agUeenanlédn mnudnuesnisvin Recursive fio A1fiNTigasznang 1 AU n @misn
unulanedydnual Max {1, n}

Fusoluazfinnsani uwiazadiiifinisSenldileddu Factorial avfosld mieausilu
nafiuteyawiils Gaandaegsazsiodldnuieanudiedu 4 bytes (@msuifiu address 2
bytes wagdiuUsylin integer n 2 bytes) virlnauisaazuladn desldniiuaiudidmsu

SaN9IoNTN 2 VIMNAAAY dxMax{1, n} bytes

2.3 N59LA518% Time Complexity
X . a a A a ¢ v Y] a= d'
Time Complexity fia Lianilnsasneuiiwesdodldlunisusvinanadanaisy wgnad
ASNIIUNATIARTEIAN8UTE NP 8NFIBE1TU
o YNWAINTAUSELNAUNAINUA TRl TulUTkATY
o anunsaysusziiunsualulundanessuinldialunisussaanauiug ikl

Ao lunaluswnsy
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TUSHASUABURLADSNIN19IULUY Interactive LIa 1AL UN1SUSEUIANALARY

o w

Junouvztiudsdidy nsgdldliaissenisussanaluaiuiulunis

(%
[

Interactive koazA3
a1unsaienAudnvuzvasnauineiNgldindlUsunsunimuulaegng

bANNTHL

nanlun1siasuIRg AT feandedldlunisuseinana wu

TUsunsuazaninsnUszananaldiianiy Weeguueiosnsufinmesiiamialu
N5USEHIARAEINTN

Sldmeulnaeisifiontu code fidunidedldatlunsussiianalddosnia
nalunsuszananavaslusngy

Compile Time fia Lafildlunisnsiadeuliensal (syntax) ¥ed code Tudeu
IdgndesvieluifhideRananaiintunorlinasasudafeulivy

Run Time %38 Execution Time #9 1a1n3a9aauitmasivlunisuseaiana

NISUUAIAEUNIT

lun193As129 Time Complexity A573in oAUy A NItiudIAEiunIg (Operation

count) ludane3tu laefnsandnwmzvsssnniunisaugluseannsaagleonunladundn

A9 Al

1) wUU Linear Loops

Y] a o ° ! a a = ! a A
ganea3suiin1syhauluIugeu (Loop) lngunay loop agiinsiiunisanmiltulsunud

AP 1 dAkUsTuTagnilsluusagsou uanslanagun 2.35

x=1
Loop (x <= 2000)

Xx=x+5

x=1
Loop (x <= 2000)

X =x+1

U 2.35 N15¥1191ULUY Linear Loops
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ol fn) UNUUTLANSA W thag n wnudwiuseun1svirauansallsuduaunisia

UseAnBnMUesdanesouuy Linear loop leasall
f(n) =n
2) WUV Logarithmic Loops

ganesouazyiauLuy Loop lasnisvitaunigluaay loop autiiuvseananduviiga

WU gasiiuAduUsIuAiay 2 witluudazsou uanslansgui 2.36

x= 1000
Loop (x >= 1)
X=x2

x=1

Loop (x < 1000)

X=x"2

g‘dﬁ 2.36 N13NULUY Logarithmic Loops

eI f(n) WNUUTLENTAIN LA N LNUIIUIUTOUNITVINIU ausaeuluaunisin

UseAnSnWUesdanasouuy Linear loop lesall

f(n) = [logn]

3) wuu Nested Loops

[y

Ao Anwarvedane3Suiill loop deusgniely loop lneussanaanuesdanessuiaz

=

AIAUIIWI loop MNANIERBIUTENIaNa FamlaaInn1ste131uI loop NgeuiulIAN

[y

AU

2.4 @n122UsEANSAINVR99aNa35u

a

anwurYaInguiayamduUsralana a1u1safazuuiusednininvesdaneisy

Y

sandu 3 annemeiu Flunsieszivssdniamvesdanessusazdedinisszysiieii A

NaANSTLIRINMTIRTIzt Ansanidledanestusgluaniiela wusesnitu
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e Best-case
= a ¢ v A A v v | v o ax a
Ao MIATIERdanessulletayaniinunUsyatanadialidanassudl
UszdnSnmangauarldnalunmsussananaiosanme
e Worst-case

=

A MIATIERdanessulletayaninunUsyaianadinalidanassull

& ¥

UszAnsnmugnanuazldinalunisuszaanauiuiianmey Jansailanlaainnsinsizided
AuNigaileiguiunsaiou
e Average-case
Ao NMTIATIENdaneTsulletayaiinuUsvitanadinalvidanassulaeided

' N Y
AUsERNENNIaTEYlA

Ingdulneiintuudsuuiiouyszansnmasssaneassuluaniig Worst-case L1ia3a1n
<, N v ° = o = = A 2 o a = g v
Juannesldmiennuduinigasasldnatlunsussaanauiuiian 3sde WWudndwmilanld
Suusziulaan dane3duuug azlioungluniiaidauailglun1ssudsesiulszansninees
Janasou

254 zyanwﬂj Asymptotic

v % L

ddnwal Asymptotic e Henduvesrainldlunisuszutanadanaiontu o lay
finsanaAndedanestutuivsinudeyanin 9 auuludanluetud (Infinity) wdafia1sandd
aeslgiaarlunisuszananaivouanvesuualunnisiiulaniaian (Growth in Run Time) 1u
| =~ o 4 ¢ o a ¢ A | I (i a v &

981413 Fesuwnueonuluilsntunisatinamaniuseetanannlain elunisesueliinu
ATNTILYDINGANTTUNLIAIVOIDA NI UL

Wandun1siAulaniean (Growth in Run Time)

' cou Ay Y a a £ a ) ace 2 s a

AlsAtunlgoS uIENgANITULLAINAISAULANI9IA1U9I8aN 83BN D TATURUTANNA
a1 (Growth in Run Time) tuifuaflsidunisedinaiansnuanstemnuduiusseninelsnnm
JoyaimasUssuianatunainfesldlunsyszananatoyatiuliiasainfianuduiusivedidls
NNSAIUMIAT Run Time U898anasounil 9 lsraunsamlaainnisaiuiu Step Counts

[y

NM15AUI Step Counts AZAIITANNIUTINUATIEANOToUUUADIINTUAD 11119

Ussiianamdsgiuniegnigludanessudusviusiuiadunass (A step)
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A3819 N15AUINAT Step Counts WAAIAIFUN 2.37

code %ﬂujuﬂ?a{step}ﬁﬂizujawa
void main() 0
{ int i, n; 1
scanf(“%od" &n); 1
for(i=1;i<n;i++) 1+n+n
{ printf(“hello™); n
printf(*in"}); n
}
}
FIuTIAN (1 step counts) 4n+3

SUN 2.37 feg1en1sAI e

Heyanwad Big-Oh %38 O ()

gn31N13AUle Big-O Hunstnuszansnmdananiidlunisussananavesdanesiuds
Duiladdunarveviwnuuildlunisussaiana ( Asymptotic upper bounds ) Tnasidnydnwueal
Juslelng (0)

Y L4

Fatu mnlddydneal Big-0 agifunisfusesinaiillélunisuszananagegaves
Fanesfuilazliunnniiaandiduaaldanniladdu Bie-O wu O(n) muneds fekduilasldinaly
NSUSTUIANALRININMIOWINAU n (<n) lawD

&3l Big-0

flaridu fn) = Ola(n)) AsailofidnmAsfi m, ¢ Mvilsk f(n) < co(n) dio n = m

NIMUEASRIINTAULR Big-O WaneisgUN 2.38



aq

vavwRA LU { Upper bound )

gﬂﬁ 2.38 n3MuaAnI8AIIN1sIHLLA Big-O

Pndgruanusassuielain Wendu f azdsnsinisdvlalduinluniifleddu g iea n
fidnunndmieawiiu m fsguin 2.38 nsaniuanstiiudafleddu fin) Tudunid m ezl
o 1 .«.:4' 1 1 1 & v
sumisfiaatlunsussananaluinnnanflendu cgln) Laue
Heyanwal Big-Omega %39 Q ()

[ a y @ (% a a a PN

9m31n15LAUTA Big-Omega LUuN19InUsEaNSA W wanlglun1sussuianavss
Yanesrudaduileidunalveuunuuildlunisussanana ( Asymptotic lower bounds ) Tagil

[

foyanwaidumlewilug (Q)
Tauy wnlddyaneal Big-Q awilunisfusesitnafildlunisussuianageanuas
A g K% ' a o v 5w . " = s X v
danesfiutazlivesnitiaifidialaanilendu Big-Q wu Q(n) e Henduilazldanly
N13UsANANINNTINTBNIAU N (2n) LEUD
8y Big-0
Haridu fin) = Qlgn)) AvewladiAasit m, c M f(n) > cgn) 1ile n > m

NINUARIBATINTAULR Big-Omega Uanasiagun 2.39
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-

-
=" cdn)

YEURIR AT [ Lower bowrd )

;rdﬁ?i 2.39 n3uansenIINISIAULA Big-Omega

nfeuansaeduielain feddu f zdionsinisidulasindiieddu g iilean n dan
WINNIvseifY m faguil 2.39 nemifinandbiiuladnilandu fin) Tudunian m azidu
susdsiiaatlunisussananalddesniiiendyu celn) w@ue
feyanwal Big-Theta %38 © ()

8m51n15LAUlA Big-Theta LPun1sinussansainidaaaifldlunisuszuianaves
% A I 6 v 1 PN o v 6 & Y
vanasfiuduluisntunarveuauulazvaulunarsiglunisussunana Inelidysnwaldum
Wil (©)

[ L3

fatiu mnlddydneal Big-0 anfunsivsesiaaiildlunisuszananagegaves
é’ana’%ﬁuﬁ%agjiwdwnmﬁﬁwmmlé’mmﬁqﬁ%’u Big-Q) ua¥ Big-O Wi O(n) vauneda Herduil
agldnatlunisussananasening Qn) wag Oln) Lau
13l Big-0
flafidu fn) = 0(e(n)) Asawlefianadil i, o war m T cigln) < fn) < coe(n) Wl n =m
Tneflandu cigln) Aiv YulUAAIUa1T Qg(n))

c2g (n) Av YauLwaAUUL Og(n)

N3 1LaRENIINSAULA Big-Theta Wananagufl 2.40
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waUREIWUY { Upper bound ) czeln) .

- =" fin}

-

,,,\'\'\"Eu aln)

=" WL ERATLETS ([ Lower bound )

= N

gﬂﬁ 2.40 nTHuanednsINsAule Big-Theta

ndenanisaeduielain Heidu fn) azdidnsinisivlalidesluninileddu cgn)
wazluuinlundafendu cgn) tleomn nidaAiuinnanwietvinnu m(O(gn) < f(n) <

(Q(g(n)) LLamé’ﬁgUﬁ S

nl
4096
2048
1024 o
512
256
128 5
64 3
32
16 nlogn
8 n
4 logn
2
1 1
| | | | | |

2 3 4 5 6 1 8
JUN 2.41 uansnisiiulavesilanduilduseqlunisaruseana Big-O

2.1.10 nsnaaauUszansnin (Performance Test) [10]

n1snaaauUseansnin (Performance testing) tduni1snagesveg1anialy non-

s (%

functional testing fatlun1snagaulszansnimvesweduisigniwunTuwn Wy negauin



a7

[ (%
L = 0y o o

sruugnianIuinluaiunsasessunsvinuntnlafuindesinle Weilgldeuduiuuin

fandwIsTuiinsnavavandusosls

nsnageuUsEaNSAEILNSaLUIesnlAraN8eE19MIY scenario

Load testing ADN1INAABUTBNALITHIDILUUIN S¥UvariliASmntoeualry
meldannzuazaunnresmasiinniasnintuase wu vndgldeudunldszuunien
i1 100 AU STUUITAOUAUBISITOT ALY

Stress testing fio N1sNAREUSFULTIVENIMTDINNSIIUUNR Wienadeunaades
Tuarundesnaznsdanisderanann Wessuufinasviaumin

Spike testing fls MInaaouszUUafimIfindwaudldiueg T

Soak testing %130 Endurance testing Ap N13MAERUTEUVIN S2UUS@1unsainaulag
vzl WefinsTvieluiaiuiu throughput and/or response times Safimilauu
peusuduvielyl

' '
= ]

Capacity testing fie NInAdauLiafuANIIn edlfldnmAuiissuuaninsasesiule lny
fisguuannsodwhauld

Recovery testing fig AINAZDUILUUN syvuaInsaiushaanmsauldiGavienudln
Smoke testing A8 n1s\FNFUNAdBUsEULIUNTMIAGEUYSEAMBA W 1lagin nM3TEUY
aansavinaulaun@luanisdnd

Volume testing fio nMsnaasvszvulagnisldsiuiudoya Weuandliiiuin d1uy
Foyawilnstszuuldannsasessuls

Network Sensitivity testing A9 n13NA@UTIATIAAVDI WAN LAz N1991191U84
network anusafissmanisainansznuludiaes WAN way nsdeaisul bandwidth
Scalability testing Ae MInaaeuliiainmuannsalunsUszsgadldislothluldfussuy

NIy vie seuvdugnazinluly

2.2 1A59939

2.2.1 Eclipse

Eclipse [13] i TUsunsufilddmduiauniw Java elusunsu Eclipse dulusunsy

! IS

nilanlaluniswaun Application Server laeog1efiusz@ndain wazifiesann Eclipse 1du

faNAwWIs OpenSource NiauITwNeldlastnWauites virliauA i lun1simuIve

Eclipse tJulUpgranaiiinuazsinsa
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Eclipse fesfusznaundniiionia Eclipse Platform Faliuinisiugrundndniu
susanedediesegainasuenifarunsaduirnuiufuluaninuindeuientiu waed
a3fUsenaufiiionin Plug-in Development Environment (PDE) &dldlunisifiuprnuanunsaly
MsmUTeNALSINTY Lﬂ%iaﬂﬁaﬂ’lﬁluaﬂ%gﬂﬁmuﬂugﬂLLUUW?IIL%‘EJﬂ’J"l Eclipse plug-ins faty
mndaensli Eclipse vnalaufindiy fiteausifaun plugin dmsunuiuduin wasih Plug-
in SusnfindaiuAulaiu Eclipse ﬁﬁaijhﬁ?u Eclipse Plug-in fiflunndaufu Eclipse wlos
download 1nafausnireasduseneuiizonin Java Development Toolkit (JDT) Faduwesosde
Tun1s@Weuiey Debug TUSWATHATY Java

Yofvoslusunau Eclipse fia Aansdne aunsaldldfy U250k Iiynnesdu sesdu
AMwinsUsenadnuatentew 3 plugin AdiaSudszansamueddisunsy anansaviauldiu
TWdvanewiin 1w HTML, Java, C, JSP, EJB, XML uaz GIF wasiiddadunBuas Aildenlsd 90
Tu dazldnuhnussansnmieadarlddnonienas) Idanuldfussuudjifnis Windows,

Linux ttag Mac OS

2.2.2 EGit
EGit [14] WJulusunsudliusnas Git version control U Eclipse Git i@ Version
Control fawils Fafuszuufidnthdlumsdafunsuisuulamesindlulusida fin1s backup

code anunsafinzisengusedeundulugrestusiig vedlusdala wieuiuagiildnug lasdu

ee 4

Auinsauily wiodnazeintidlug gnieulaglasthefaiunsaile agtu Version Control
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unii 3
A5N15ALHUU

lunsufuRauaninsell lasuteununglivinisiaun nsdadniw nguuuadise
UUTTUUNSAUMIUBYA (Thai word segment keyword on search engine) Ingl4lassainadeya
LUUN3Fe (Trie Structure) undulpssadrisdoyananildlunisduiud uagyinismegeuiiotn

U5LANTAINNITVINNUTDILFAZIATIASY INTTURDUNITAIEUIIY F9T

3.1 JaymiiAndu

Aluntwlnedndendeuiulsyleanisunaiiuenag laglifinnsiiudesinesening
Fauansrnnwsanguiiiivesinsssninsdesdaan Failinsdadluntuninereudaed
mndudounaziindamliinonadnévesdmndiisiaamingludselon sauludensdifing
Faznafausnglulsdleamaiu nadnsnisiamasliuanseann

TUsunsunisdinanenlne LexToPlus WWuluswnsusinarniwlnauuudanauiynsy
(Dictionary based) Iﬂﬁi%li/lﬂﬁﬂ%%‘ﬂﬁﬁﬂﬁmuuEJ’]’Jﬁqm (Longest matching) [15] &113UN1569
M M fimnganfunuiiluldvdenadnsnisdafisessunisy Normalize udrazuans
nadnsoanuiliifissmnouiies Tardnetunisindialuidilianunsasesunisiaddmsu

o o a a as Y A o v o a as v o o A &, dl'
ﬂWiVl’WI“UULL‘UU@NL'JiVIl@ bUBIINNTIVIATULUUBULITVNIABINTTATVINATN Uuiﬂléﬂuﬂsdﬂﬂ bND

NaaWSNIUSEANS AN MSTUNITAUM

3.2 huanenasuilatayim

'
a

Pndgymiadunuinauntnaiuty ivenisunlelgvingniemuingussaaves
lasanuuazynymnglunistiluldnu Jadiuwimdumsundaym fai
= P o ¥ A a ¥ PV
3.2.1 Anwnquuaslaseaiedayanineddas laun
o lassainstayaiuunie (Trie Structure)
U Ly 6 a .
o ANUAUWUSIEWAA (Recurrence Relation)
o NNSAUMIULUINING (Breadth first search)
o MIAUMIMIULLIEAN (Depth first search)
e A7 (Queue)
e ANSVYILLATNNTAINAG (Branch and bound)

o MTUATIFRTANDINN (Algorithm Analysis)
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o msulatlassaddoyaleingiduaiednuse (Serialization)
o MInAdaUUsEANSAN (Performance Test)
FeruluiamadnBnsdduuuemilaniagisnistousesndu (Backtracking) [15] lng
nquinarlassairadeyaildvinnisinuiionued Wgminluldlunisdiduau wel#lasenis

A11N50A IR ULV VAN A UA LY

3.2.2 annudunusvasleyin
Pndgyminanandisiu igiamanauduiusveymnintuy lnguuaguuuy

v o [ P .
ﬂ?ﬁ(ﬂﬂﬂ’m’]‘i‘fﬂl%&LLUUWQU’WHﬂﬁ&IE}@ﬂLUU 2 E‘ULL‘U‘U A® 1. WUU Safe segmentation Way 2. WUy

Unsafe segmentation

1. Safe segmentation
@ ad v o g v [ o U o = o o v v o
Juismssindnlinaansidunndveimssiadl Gamsiinuiuudeusesuaznisinm
Inglinaansvamnanudululdluwsasussloavzaunanuiiu usillenudfiasnaia n1sanen
sUnvutiagliannsouananadnslng msdafwuy Safe segmentation diaauyd el
o UsgloaviSeunaruanansaknumiedinwinglavve
o amnsauanniukuuraIIInseaidulule

29819 HARNEYBINTANAIWUU Safe segmentation WaRMRIgUN 3.1
AURA . JUTDY

AULA — % AU A . A9
=
ﬂuu,fimm% =

AY —— WA — . FUVe

(2)7] s 1871 — YU — U

'
Y 1

JUN 3.1 F79E19N15ARALUY Safe segmentation
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AMNFUNUSILUAANITANAILUU Safe segmentation WaAIAIELNT (Recurrence relation)

Segmenty.(Z, Q) = U Segment Q

trie
pE Preflxtrie,fl

(=

'‘Append(p)? Substring(p))

ThSouluiudu (nitial condition) = Segmentyi(Z, @) = X wazAesursdydnwaliiu

<

v

FINLEAAILUANSIN 3.1

(Y L3

P13 3.1 dydnualaunis

Foyanual Aeduiy
) AIRUTIAN
Q Useleavaunaudisuin
prefix fusuresssleaaualuunaudun
% LM

2. Unsafe segmentation

v o

MIRARILUY Safe segmentation lilanansaudladamnissnaiunsdifinuuselennde
uneuiifishaznain FeerainanmsiuiRavienelusdailifmlng Fdinisaueisnisse
ATWUU Unsafe segmentation LﬁaLLﬁlm{]mmﬁ/ N3fnA1LUY Unsafe segmentation d3Uluy
Fdarialuil

o Uszlemnsaunenuliaiunsawnumeaninglaiaun

= ]

o VUDNUTENALONWILLDNUMONUILNALNARS WAZLAAINATNSA1N8INEAAVDILABE AT

q

ludseloaligasunuuiied

29819 HARNEYBINITAAAILUU Unsafe segmentation Lansnagu# 3.2
AULATUDN UMl YuYe

AUALNYUYDY AY od . ouA . ey

Y 1

JUT 3.2 fMeag1an1sAnAuuy Unsafe segmentation
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3.2.3 Waulsiduiinauaussaaudesnis

lun1sdndrn s negiauiinlassadisdeyawuunse (Trie Structure) Wulaseasng
Foyandnlunisdudud wWesanlassaisdoyauuuniovailaddudilddmiudumiausy
wuavasudavFludselon delrnsmuaudesnislumsiluldaululusunsuicldandu
flardulunishunididuduaesusslon tilenavausinatudesnisinoidonfledduiin

findAlPrefix dnllulusknsunIsinen1eineg laagraiuse@ansnin
3.3 qupaun1saniuaulunisuiladam

TURBUNIANEUIIUAMTUNTARAIN T IMELUUAGITAUUTTUUNTAUMToYE kans

L.Lmumwmiﬁwluﬁqgﬂﬁ 3.3

Sentence

A 4

Serialization De-serialization

Trie structure  —————> | pigionangile | €——————1  findAllPrefix

Y

word
segmentaion

Result

JUN 3.3 WHUNIMNTSINUASHAAN I BUUUAEISA UL ST VUM SAUMTaYA

Jumaunsantuaulduiinisinausanidu 2 daundn Ao

1. YUABUNITEZNNIUIYNTY
dmsutumoutiiadennyinniswsenld Wusieniseadldlulassasimsewainnisuuas

lassadransenussyadaiiiluanednese Wutuneuniswisunauiunsudmsunisand

2 & & Y o v & ° o A
nlng FstunauiiusenaumeiitonslUluasuandununmnIsinnuasgun 3.4
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Input

Trie structure

Serialization

Dictionary file

SUT 3.4 ununmn1sadesnatiunsudmiumsiadintwilng

o/ o

3.3.1 AaYAN

'
v o A o

pasATiian g dunauiynsunisdamnislnesuuadidsauussuunsruindoyaidu
AdIAweIUSEN NeAuln §1in Nldvinnissavniusienise wwetederuildlunsfnyiuag

Wangluesrng

3.3.2 Apsrzvmann1svinnueeslassainedayanuunie

% v

A ldfnwAuaiuaglimneilassadisdeyadusaguuuunse (Trie Structure) 4
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Mot 3 JULUU Wands1gagiden fall

TrieA

(3
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O = s & o A 1 ' aa v ¢ o i = '
Hiudeng o Inedinesmesidudiioudourazdaiiun Seniluua (Node) Feluusiazlnunay
Usgnaulusie 2 du fe Data auiudeyavesdduiun enaslumenmadevsadusanesah
lpuazdruiaosdie Link Field azvimiifusiuniiveduundaluludad nuaaaveaziiua
Null @slulaglugwhumidle 9 Jdusuennisduanvesdas

InedIuved Data agUsenaulunie
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® content Ao fonYs

® count Ao Srunuf ARt uduge content e

® isEnd Ao N13m599d0UI content Wuddnusmgninevesiuieoll
® childList fio AariThdeulesludadndnusiidnluvaturase
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TA59a519n1991191U909 TrieA wanaiiognslanagui 3.5
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v
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TrieB Tlassaiansianunuuuaudn (HashMap) Fadisuuuunsdaiuadaulsied
TugUuuuves Key wag Value lnswavwiinanaunsaiivamndnlalididadnuiunaglifemsiuis
MUIUTUIANID Size @UNTNANULT Na1IRD @wnsaiinlaises 9 uiwaLAAINABINTTLY
1 wen1sIaivannniulufaziinane o1 (memory) warainasalunisviiau
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WueIiy szazdunsidmulnvatiagdeddlvimunvan drdesmisianiudeyalssian
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Object , Byte %38 Bitmap 31tTusesldnulionudndiuiuninlunisdaiu wisududeya
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Ao gaulvdanne (null) Wil Key wag Value waguaauidwidulseinn unsynchronized failu
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ERIRY
TrieC
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WANAINULAEAWLTY AU TrieNode azUsznauluse
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o Key
Value @9 AI0nHS
e Value
bisEnd  fia N13n5I980U value 1Uu character fagavinevasdmsel
children e werudindisafiuisnusisaluvousaze
value  fe AIdNwES

Tas9a519n19911971U984 TrieNode wanadiaeslanagui 3.7
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| children . HM »
value ' A
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TrieD

TrieD $lAs9a$19n157a1uuuy Node tree azUsznausielnun (node) Safuduiiiu
foyya Tu Node tree azdsznauluselnunsin (root node) Winswilslvua udrgnluunanunse
uanluneenifulnundess lednnanslnuniFeninlnungn (Child node) Wloflnuagnudn
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3.3.3 mswladlaseairedayaeing ieglusuanednase

9

a v o 1

nswlaslassasnstayanuuniendageiednglulasaimselnegluguvesaednusy

A 9 v 2w 1% = = v v o Ao

Welanunsaiuingluguveslnadld uazileanuazainvesmanieulassaiedoyauuunsoiil
adsrregngly dhlulddmiumsdaminiuing

Aiauviinisuladiassaiiadeyasuunsendadsdegnisluiuly Weiin1sdnen

o a [ Y I3 v [ . . . VRN gj dyo v

A lngazinssenanegdnvselvinduidulassasnmse (De-serialization) dais Juneuilvil

ldpaiuadadudrlululasairsdeyanuunieynaseninsdadiniwlng wigasenldauae

snasglinduilulasiadamiediafaanmsdaiinielng nisudaslaseasisoyaideingliey

Y

Tuguanesnuszazshnaiden java serializable library fifinundafigaidevinusmiulassaiig
foyauvunss MnmsnaaeuinUszansamudnaivesusarlausiifinsmeasulind Jeld
java serializable library s9iaviun 8 laUﬁﬁﬁﬁwmﬁmuimﬁdmaa%a%’agawal%%

Java serializable library wuseamidu 2 Uszinn

1. Automatic Serialization with Trie structure fie n1swUaslassasiadeyaideinglvioglusy
avednuse farmnsnifenldflsddunis serialization uay de-serialization laglaifioavinnig
implement serialization wesusiaslausniadasiaredoyanuunie Svsun 5 lauss ldun

1.1. GSON fi® lausﬁﬁvﬁmiuﬂaﬁayja Java objects tJu JSON wagsinisuas JSON

'
a

\Uu Java objects nsutaslassaiisdeyaidsinglieglugualednusyves GSON wanangy
3.11



public class GSONSerialization<T> {
private static final ConfigPath path = new ConfigPath(); //path for read and write file.
private Gson gson = new Gson();
//Serialization
public void convertFromObj(T t, String filename) throws IOException {
try (FileWriter writer = new FileWriter(path.path() + filename)) {
gson.toJson(t, writer);
} catch (IOException e) {

throw new IOException();

}
//De-serialization
public T convertToObj(T t, String filename) {
T trie = null;
try (Reader reader = new FileReader(path.path() + filename)) {
trie = (T) gson.fromJson(reader, t.getClass());
} catch (IOException e) {
e.printStackTrace ();
}

return trie;

JUN 3.11 nswdaslassasnsteyaideing egluguanednuseves GSON

1.2. Protobuf

o Tauuazltnulag Google

o T995UNIW Java, C++ Way Python
al = 1 a a a

o UANUYANYULATUUTEENDAIN

nsuladlassaietayadeinglviegluguanednusyves Protobuf Wansisgun 3.12



public class ProtobufSerialization<T> {
private static final ConfigPath path = new ConfigPath();
static final int bufferSize = 2048;
static final ThreadLocal<LinkedBuffer> localBuffer = new ThreadLocal<LinkedBuffer>() {
public LinkedBuffer initialValue() { return LinkedBuffer.allocate(bufferSize); }
k
private static LinkedBuffer getApplicationBuffer() {
return localBuffer.get(),
}
//Serialization
public void convertFromObj(T t, String filename) throws FileNotFoundException,
|OException {
Schema<T> schema = (Schema<T>) RuntimeSchema.getSchemal(t.getClass());
OutputStream out = new FileOutputStream(path.path() + filename);
convertFromObj (t, schema, buffer, out);
}
private void convertFromObj(T t, Schema<T> schema, LinkedBuffer buffer,
OutputStream out) throws FileNotFoundException, IOException {
try {  ProtobuflOUtil.writeTo(out, t, schema, buffer);
} finally { buffer.clear(); }
}
//De-serialization
public T convertToObj(T t, String filename) throws FileNotFoundException,
ClassNotFoundException, IOException {
Schema<T> schema = (Schema<T>) RuntimeSchema.getSchema(t.getClass());
InputStream in = new FilelnputStream (path.path() + filename);
return convertToObj(schema, buffer, in);
}
private T convertToObj(Schema<T> schema, LinkedBuffer buffer, InputStream in) throws
FileNotFoundException, IOException, ClassNotFoundException {
T trie = schema.newMessage();
ProtobuflOUtil.mergeFrom(in, trie, schema, buffer);

return trie;

JUN 3.12 msudadassaidoyaidaingiiegluguaiudnuszves Protobuf
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aa % o

1.3. Protostuff 1Julausn3Nniinissee5un19919 1uLUU forward-backward n1suuas

lassasadeyadiinglveglugUanesnusyves Protostuff kaneiegud 3.13

public class ProtostuffSerialization<T> {
private static final ConfigPath path = new ConfigPath();
static final int bufferSize = 2048;
static final ThreadLocal<LinkedBuffer> localBuffer = new ThreadlLocal<LinkedBuffer>() {
public LinkedBuffer initialValue() { return LinkedBuffer.allocate(bufferSize); }
2
private static LinkedBuffer getApplicationBuffer() {
return localBuffer.get();
}
public void convertFromObj(T t, String filename) throws FileNotFoundException,
|OException {
Schema<T> schema = (Schema<T>) RuntimeSchema.getSchemalt.getClass());
OutputStream out = new FileOutputStream(path.path() + filename);
convertFromObij(t, schema, buffer, out);
}
private void convertFromObj(T t, Schema<T> schema, LinkedBuffer buffer,
OutputStream out) throws FileNotFoundException, IOException {
try { ProtostufflOUtiLwriteTo(out, t, schema, buffer);
} finally { buffer.clear(); }
}
public T convertToObj(T t, String filename) throws FileNotFoundException,
ClassNotFoundException, IOException {
Schema<T> schema = (Schema<T>) RuntimeSchema.getSchema(t.getClass());
InputStream in = new FilelnputStream(path.path() + filename);
return convertToObj(schema, buffer, in);
}
private T convertToObj(Schema<T> schema, LinkedBuffer buffer, InputStream in) throws
FileNotFoundException, IOException, ClassNotFoundException {
T trie = schema.newMessage();
ProtostufflOUtil.mergeFrom(in, trie, schema, buffer)

return trie;

JUN 3.13 msudadassasisdeyadeingieglusUanednuszves Protostuff
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1.4. Protostuff-json Ao laus13ved protostuff ﬁﬁ”lmiLLUaﬁa;Jua Java objects WJu
JSON uagyinn1swias JSON 1u Java objects nsudaslassadistdoyaideingliegluglany

9NUTEVB Protostuff-json wanasagui 3.14

public class JsonSerialization<T> {
private static final ConfigPath path = new ConfigPath();
final int bufferSize = 2048;
final ThreadLocal<LinkedBuffer> localBuffer = new ThreadLocal<LinkedBuffer>() {
public LinkedBuffer initialValue() {return LinkedBuffer.allocate(bufferSize);

k
private LinkedBuffer getApplicationBuffer() { return localBuffer.get(); }
public void convertFromObj(T t, String filename) throws FileNotFoundException,
|OException {
Schema<T> schema = (Schema<T>) RuntimeSchema.getSchema(t.getClass());
OutputStream out = new FileOutputStream(path.path() + filename);
convertFromObij(t, schema, buffer, out);
}
private void convertFromObj(T t, Schema<T> schema, LinkedBuffer buffer,
OutputStream out) throws FileNotFoundException, I0Exception {
boolean numeric = false;
JsonlOUtil.writeTo(out, t, schema, numeric, buffer);
}
public T convertToObj(T t, String filename) throws FileNotFoundException,
ClassNotFoundException, IOException {
Schema<T> schema = (Schema<T>) RuntimeSchema.getSchemal(t.getClass();
InputStream in = new FilelnputStream(path.path() + filename);
return convertToObj(schema, buffer, in);
}
private T convertToObj(Schema<T> schema, LinkedBuffer buffer, InputStream in) throws
FileNotFoundException, IOException, ClassNotFoundException {
boolean numeric = false;
T trie = schema.newMessage();
JsonlOUtil.mergeFrom(in, trie, schema, numeric, buffer);

return trie;

JUT 3.14 msudadassainsteyaideingvieglusUanednuszves Protostuff-json
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1.5. Protostuffxml Aa laus13ves protostuff Mvin1sulasdeya Java objects 1Uu
xml wagyinisudas xml 1w Java objects nsudaslassasadeyaidaingliegluslaednusy

Y94 Protostuff-xml wansfsgud 3.15

public class XmlSerialization<T> {
private static final ConfigPath path = new ConfigPath();
static final int bufferSize = 2048;
static final ThreadLocal<LinkedBuffer> localBuffer = new ThreadLocal<LinkedBuffer>() {
public LinkedBuffer initialValue() { return LinkedBuffer.allocate(bufferSize); }
k
private static LinkedBuffer getApplicationBuffer() {
return localBuffer.get();
}
public void convertFromObj(T t, String filename) throws FileNotFoundException,
|OException {
Schema<T> schema = (Schema<T>) RuntimeSchema.getSchema(t.getClass());
OutputStream out = new FileOutputStream(path.path() + filename);
convertFromObj(t, schema, buffer, out);
}
private void convertFromObj(T t, Schema<T> schema, LinkedBuffer buffer,
OutputStream out) throws FileNotFoundException, IOException {
XmUOUtil.writeTo(out, t, schema);
}
public T convertToObj(T t, String filename) throws FileNotFoundException,
ClassNotFoundException, IOException {
Schema<T> schema = (Schema<T>) RuntimeSchema.getSchema(t.getClass());
InputStream in = new FilelnputStream(path.path() + filename);
return convertToObj(schema, buffer, in);
}
private T convertToObj(Schema<T> schema, LinkedBuffer buffer, InputStream in) throws
FileNotFoundException, IOException, ClassNotFoundException {
T trie = schema.newMessage();
XmUOUtil.mergeFrom(in, trie, schema);

return trie;

JUN 3.15 msuladassaindoyaidaingivieglusuanednuszves Protostuff-xml
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2. Manual Serialization with Trie structure Aie N1suUadlaseasiedoyaideingviogluslany
dnvse Aarunsaidenldiladdunts serialization waz de-serialization Ingazfeei1nisg
implement serialization vasuiazlausiiaslassairsfoyauuunionou dvivun 3 laus3
lown

21, FST auitiudesves mnuda vuanazanuidnduldvesteya nsuvaslaseaiis

ToyaidaingiieglusUanednusevas FST uanasiaguin 3.16

public class FSTSerialization<T> {
private static final ConfigPath path = new ConfigPath();
//Serialization
public void convertFromObj(String filename, T t) {
try {
OutputStream stream = new FileOutputStream(path.path() + filename);
FSTObjectOutput out = new FSTObjectOutput(stream);
out.writeObject(t);
out.close();
} catch (Exception e) { e.printStackTrace(); }
}
//De-serialization
public T convertToObj(String filename) {
T trie = nul(;
try {
InputStream stream = new FilelnputStream(path.path() + filename);
FSTObjectinput in = new FSTObjectinput(stream);
trie = (Tin.readObject();
in.close();
} catch (Exception e) { e.printStackTrace(); }

return trie;

JUN 3.16 msuladlassainsteyaidaingvieglusUanednuseves FST
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Kryo 1Hulausisniianuinariiuseansainlunnsyin object graph serialization

framework #1115U3171 NsuUaslasairateyaidedingiegluslaednuszazyin

al

n13 implement KryoSerializable Tumnanafiis1#een15vin serialization wansiagy

3.17

public class KryoSerialization<T> {

private static final ConfigPath path = new ConfigPath();
private Kryo kryo = new Kryo();
//Serialization
public void convertFromObj(T t, String filename) {
try (Output output = new Output(new FileOutputStream(path.path() + filename)))
{
kryo.register(t.getClass();
kryo.writeObjectOrNull(output, t, t.getClass());
output.close();
} catch (FileNotFoundException ex) {
Logger.getLogger(Kryo.class.getName()).log(Level.SEVERE, null, ex);

}
//De-serialization
public T convertToObj(T t, String filename) {
T trie = null;
try (Input input = new Input(new FilelnputStream(path.path() + filename)))
{
trie = (Tkryo.readObjectOrNull(input, t.getClass();
input.close();
} catch (FileNotFoundException ex) {
Logger.getLogger(Kryo.class.getName()).log(Level.SEVERE, null, ex);
}

return trie;

JUN 3.17 Mmswladlassasidoyaidaingivioglusuanesnuszves Kryo
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2.3 Java serialize fio n1suUadlasaaiateyadaingieglusuanednuselaenis implement

java.io.Serializable lupa1afiisfein1si serialization wanIRIzUN 3.18

public class JavaSerialization<T> {
//Serialization
public void convertFromObj(T t, String filename) {
try {
ObjectOutputStream out = new ObjectOutputStream(new
FileOutputStream(path.path() + filename));
out.writeObject(t);
out.close();
} catch (Exception e) {
e.printStackTrace();

}
//De-serialization
public T convertToObj(String filename) {
T trie = null;
try {
ObjectinputStream in = new ObjectinputStream(new
FilelnputStream(path.path() + filename));
trie = (Tin.readObject();
in.close();
} catch (Exception e) {
e.printStackTrace();
}

return trie;

JUN 3.18 nsudadlassairadeyaiisingvieglusuangsnuszves Java serialize
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TURBUNTARA N WINEIRINsTuUsYlavsaunALideINsdad Wignssuiunis
UNMIFRAIN INERARILKNLAINNTYINUAIFURN 3.19

[ sentence ]

»
Ll

y

findAllIPrefix( s )

prefixfi]
y

sentence - prefix{i]

Y

suffixi]

sentence = suffix{i]

JUN 3.19 unuAMTUREUMIFRA MBI INg

v

Faneludunaun1sana1N 1 e ladn1sHWIN I ATUAUNI AT UAUVD LA AL AN

anualuysgleAnTounAMULAAILHLAIMNITYINNUAITUN 3.20 Wagnsvihnumdndmsuns

v

N lneUsenauniedasalul
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s = Sentence

A4
A

¢ = s.charAt(i)

subNode(c)
== null

prefix = prefix + c;
I++;

prefix == true result[j] =

gﬂﬁ 32.20 LHUAINASVINUR Ty findAllPrefix

3.3.4 Wau Wy findAllPrefix

e du findAUPrefix Ao Herduiildluntsfumddugurossgloaluunainuiug
vdaniiAnmnuduiusveslymuasdnundunifiinseilasiairsfesauuunis ewmudlil
VANNNTYINTUATIIUYBULIALAZADUALBIAIIHIABINTYDIENRILT Fanduilaituitunuagyin
nsNmLAendu findAllPrefix aslulpssairetayauuunsy wanwiiegnensyuumsinulaniy

sUlushededl 3.21
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JUN 3.21 f9819NTLUIUNTAUM Prefix

n13imuafeandy findAlPrefix Tnavinnrsiinasilulassadredoyanuunsons 4

lAs9a39ntoyavneny Lwiazimqa%f’m%’agal,ww%faLﬁuimqa%wqﬁﬁwé’ﬂmsﬁwmumemﬁ’u

=< o [ £ o v s aa [ PN 1 [y I 1%
‘N‘Cl’]L‘IJ‘L!(?]’EN‘VI’]ﬂ’]ﬁW@J‘U’Tﬂx‘iﬂGUUVlﬂJEULLUUﬂ']S‘V]’N’]uV]LLG]ﬂG]’]\‘iﬂ‘Ll’eJ’e]ﬂlUG]']ﬂJIﬂNﬁi’NGU@HaLLUU

N3VDILARLIATIAS

AU bANAUITaATY findAlUPrefix Hanun 2 sUuuy Ae 1. #eidu findAllPrefix

nannsiauwuUgy for 2. Waddu findAllPrefix mann13vhauluUIguLin (Recursion) &l

NUALDYNRNIL

1. leridu findAllPrefix ndnn1suLUUgy for

1 Y a= A o [ % LY = 1% o o b4
WJudanasiufnviansimuiasly TrieD a1ausn %QNVﬁﬂﬂ?ﬁVIWQ’]ULLUUQU for vinlw

Uszansamudiiannisvisuresilesdudslunsemiuveuivn aetiu Heddu findAllPrefix Rty

HINTUNANSAN19Y19IULUU not Optimization Feg1an1siauilesAtu findAllPrefix nanns

nuwuugy for adlulaseasne TrieD uanalanagui 3.22
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Public static List<String> findAllPrefix (String str, TrieD<Integer> t) {
List<String> list = new ArrayList<String> ()
for (int | = 1; | <= str.length(); i++) {
String word = str.subString (0, i);
If (t.contains (word) == true) {

List. Add (word);

}

return list;

U7 3.22 ety findAUPrefix wénm ¥ uwuugU for ¥99 TrieD

(%

Tuntig i lavinsWaundlendu findAlPrefix lngldnannisvireuuwuugy for asly

U

TrieD wAes Trie ey

2. WAt findAllPrefix #anAIsIeULUUIREULAR (Recursion)

9an037NNNTYINUYeeAdu findAllPrefix AvanNIVIBUURBIARM R Tmu e
insimuaddulasaietayauuunsens 4 laswaie lnsudaslasasnetayaiinsvitnuly

a [y = o [ £% o v s Ao o = | [y
sUkuUeneiy 3sdndudesrimsauieiduniisysuunsiauiuandisiuesnluniy
lassafadoyawuunsovedlunsaslaseaing fisgasidensioluil

o TrieA
#landu findAUPrefix wuu Optimization ¥4 TrieA lassasnetoyaras TrieNode lu

sULuUNsYIhuLuUasRaan (Linklist) wanedana3iiunsvihauiegun 3.23



public List<String> findAllPrefix (String key) {
List<String> result = new ArrayList<String> ();
findAllPrefix (", result, key, 0, root);
return result;
}
public void findAllPrefix (String prefix, List<String> result, String word , int i,
TrieNodeA array) {
if (i >= word.length())
return;
char ch = word.charAt();
if (array.subNode(ch) == null)
return;
else {
prefix = prefix + ch;
array = array.subNode(ch);
findAllPrefix (prefix, result, word, i+1, array);
}
if (array.isEnd == true) result.add (prefix);

U 3.23 flardu findAUPrefix WU Optimization 989 TrieA
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14

#afdu findAllPrefix wuu Optimize v84 TrieB dlassasnstayaves TrieNode luguwuy

MIMURUULETLIN (HashMap) wanedanesfiun1svinaudagun 3.24

public List<String> findAllPrefix(String key) {
List<String> result = new ArrayList<> (size);
findAllPrefix (root, ", result, key, 0);
return result;
}
public void findAllPrefix(TrieNode node, String prefix, final List<String> result,
String key, int i) {
if (i >= key.length()
return;
char ch = key.charAt (i);
node = node.get(ch);
prefix = prefix + ch;
if (node == null)
return;
findAllPrefix (node, prefix, result, key, i+1);
if (node.isword()) {

result.add (prefix);

U 3.24 flandu findAUPrefix Wuu Optimization ¥@¢ TrieB
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o TrieC
#ardu FindAllPrefix Wuu Optimize ¥e4 TrieC Hlassainstayaves TrieNode lu
JULUUAITU TrieB Ao Nsvinuluuuavwiin (HashMap) unndnsiunssnBedmudsuasitaidy

Mssenldny wanedanesiunsyinauaun 3.25

public List<String> findAllPrefix(String key) {
List<String> result = new ArrayList<String> ();
findAllPrefix (root, ", result, key, 0);
return result;
}
public void findAllPrefix(TrieNode node, String prefix, List<String> result,
String key, int i) {
if (i >= key.length())
return;
char ch = key.charAt(i),
HashMap<Character, TrieNode> child = node.getChildren ();
if (child.containsKey(ch))
{ prefix += ch;
node = child.get (ch);
findAllPrefix (node, prefix, result, key, i+1);
if ( node.isEnd() X

result.add (prefix);

}

else return;

JUN 3.25 et findAllPrefix WuU Optimization ¥84 TrieC
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#afdu findAllPrefix wuu Optimize v84 TrieD Hllaseas1avoyavad TrieNode Tusuiuy

N5Y19ULUU Node tree kanI8anesNuNITvinauasguil 3.26

public List<String> findAllPrefix(String pattern) {
List<String> list = new ArrayList<String> ();
findAlPrefix (root, new StringBuilder(), 0, pattern, list);
Collections.reverse (list);
return list;
}
public void findAllPrefix(Node<Value> x, StringBuilder prefix, int i, String pattern,
List<String> list) {
if (x == null) return;
char ¢ = pattern.charAt (i);
if (c < x.0)
findAllPrefix (x.left, prefix, i, pattern, list);
if (X VI
if (i <= pattern.length() - 1 && x.val I= null)
list.add(prefix.toString() + x.c);
if (i < pattern.length() - 1) {
findAllPrefix (x.mid, prefix.append(x.c), i+1, pattern, list);
prefix.deleteCharAt(prefix.length() - 1);

}
if (c > x.0)

findAlPrefix(x.right, prefix, i, pattern, list);

JUN 3.26 et findAlPrefix WUy Optimization ¥84 TrieD
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3.3.5 myaszidanasiiuileidu findAUPrefix
NTIATIEVdanesiy I mngiienUssaninmuesdanesiiy tufe n1suszanuen
ninensnTndusedddlunisinn wu va wie wiernud danesiiudulvagnaenuuuin

Wielianunsasessudnuiudunmialidnia Unduaiuseansnmmsennududouvesdanasiuag
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@ dl = ¥ [ a a o & v &
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nsldimaia Recursion 1l ALl seENSNINI81N19919UVB 998N DS AUNTALAUNINTY
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wauynTa Fauaguuvunssindreanidu 2 sUuuU fe
1. Uy Safe segmentation
2. WUU Unsafe segmentation
Tnenisadinwlneldudnnisiauuuuidsminlunisasieilesidu seement Liiotunld
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1. WU segment RANAITVINULUUAUIAILLUIAN (Depth first search)
2. MeAtu segment RANANSYINTULUUANMIAINLULINING (Breadth first search)
FoustarIaiiseasSenluntsinin deweldil
1. flerdu segment NANNITYINULUUAUKIAINLLIEN
mMaauLuuRuauLudndunsfumnizusuainvuesin (Root node) fiaguian
uduAuaaliEndtan Wefvlnunansaa(Terminal node) liioutusnlynasanuashafeiuiii
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nssadn e vesuuisuie sxlinadndnisdadrvemnanuduldliluudazUssloanse
UNANUTIY

A29E19 NMIYINNURUUALMIAILRIANYeUsEleR “AuLTLYRY” wanslafguil 3.27

JUN 3.27 MsYULUUAUTIANNLWIENTeIUTElEA “ALLNTUTDY

nanuduiustsnuvelgnd nasadieslendu segment Tngldnannisvinauuuy
AUIULLIANTassULUUM AR MW nea 2 ULy T8anesiiunisviney Al

N367 1 WUU Safe segmentation kanedane3fiNITvaTUAITUN 3.28
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1. public List<List<String>> segment (String str) {

2. List<String> prefix = new ArrayList<String> ();

3. safe (prefix, str);

4. return segmentSolution;

5.}

6. private void safe (List<String> prefix, String str) {

7. String remainStr;

8. If (str.length () == 0) {

9. segmentSolution.add (new ArrayList<String> (prefix));
10. }

11. else {

12. List<String> dic = trie.findAlPrefix (str);

13. for (String word : dic) {

14. int check = str.indexOf(word);

1¥. if (check == 0) {

16. prefix.add (word);

17. remainStr = str.substring(word.length());
18. safe (prefix, remainStr);

19. prefix.remove (prefix.size() - 1);
20. }

21. }

22. }

23.}

JUN 3.28 919U segment ¥ANMIMULUUAUMIANLLLIEN N5l Safe segmentation

31n3UN 3.28 Segment() SuUsEleavSoUNAULIN UTTVIAN 2 Usenia Prefix Tusn
Wednumflaainnisinmasiisasusslonrsounautue ussiai 3 azviinisisenldau
safe() l3uanilentu FindAllPrefix agAummaulselaalulnazassvosnisisona Weuly if Tu

v a ° a Aou v o v o & a

USTIAN 8 9¥NN15RTI9d@9 UYL EANI B UNANNSULTINIINTNTFRA1ATUTIUSElUANT O
unaunsold drasuudlaviinnisdmiumdududssleaiilauiainnisdnaidaivasly
segmentSolution fotdudeulusuduresnuduius ussvian 11-22 Wun1syiiauwuunis
Aewin ussriag 13-21 1Wwiauves Prefix Alauluwsazasaazii Prefix Nlaunaumiulsylen

PIUNANTY UTTNAN 18 1udini1sisengd Ineaziin15iAu Prefix 7le waA26R Prefix 194
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Uszloanisunautussniiioniin1saun Prefix luaswnaly vinguilliiFosqaunsenilonaans

yosnanudulllaluusazuseloaniaunnnuiu

367 2 wuU Unsafe segment Wanadanasiun1syinaunagun 3.29

1. public List<List<String>> segment(String str) {

2. List<String> prefix = new ArrayList<String> ();

3. unsafe (prefix, str);

a. return segmentSolution;

5.}

6. private void unsafe(List<String> prefix, String str) {

7. String remainStr;

8. If (str.length () == 0) {

9. segmentSolution.add (new ArrayList<String> (prefix));
10. }

iy else {

12. List<String> dic = trie.findAllPrefix (str);

13. if (dic.isEmpty() {

14. String skipChar = Character.toString (str.charAt(0));
15. prefix.add (skipChar);

16. remainStr = str.substring(1);

17. unsafe (prefix, remainStr);

18. }

19. for (String word : dic) {

20. int check = str.indexOf(word);

21. if (check == 0) {

22. prefix.add (word);

23. remainStr = str.substring(word.length());
24. unsafe (prefix, remainStr);

25. return;

26. }

27. }

28. }

29.}

Y

U 3.29 WATU segment NENNITUIURUUAUIAINLLIEAAN NFel Unsafe segmentation
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31n3UN 3.29 Segment() SuuseleanTaunANULLN USTIIAN 2 Usenia Prefix Juun
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PIDUNAINUUY
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WRUNINAITHITULUUAUNIAILBUININYDINITAAAINI1 B INENTN159T191UTIUAUAD 91N
LHUANAIEYINNITTUTayaId AR

e remainStr Aa UseleansaunanuNsuLinun

e []#e List<String> TlumsifiunaansnisdnAniwlng

= % & U = o 5 gj U =

wazn1ssenlUHentu dequeue XTNITVINNUNINLA 2 TUADUNEN AD

1. 1 findAlPrefix A1TuauaIUsElgANsaUNAINLTY

2. dmIuaunleann1sm findAlPrefix unlglunisanusslan

) b ° A o ~ ] 'z | = PR

NA9910 2 TURDUNITNNNU HBYIAITI5eAldNeATY enqueuer AzdsUszluANTOUNAIINNN

mssinAuazAIuduliiuludadn uansileidu dequeue fagui 3.31

dequeue

remainStr -= Find AllPrefix(remainStr);
remainStr = remainStr. Substring(Find AllPrefix.length);

A3ARANNNEYIUTEIoA “AULNTUIBY” LEAAIAIDENINTZUIUNITVINIUAILNUATNS 3.31

remainstr = "AULATUTEY"

step
1
engueue ( remainstr, [ 1)
!
2 ALLTUTEY
[]
AN TUYES
3 []
dequeus
[}

SUN 3.31 A9819NILUIUNITYINNUNISARAIN T Ievinausududd (1)

Y



enqueue ( remainstr, [ 1)

1

5 T4
[ Prawn |
engueue { remainstr, [ 1)
4] TUTE BT
[ At | [ el
L] T TR
7 [ Al ] [l
dequeus
LATUTee
8 [pul
enqueue { remainitr, [ 1)
W4
? [Au] [ AL, tunad)
enqueue ( remainstr, [ 1)
10 UAYLTE a4
[au] [ Fruwd, wuwedl [ Aumd, ]
LT IDE a4
11 [rul [ Auud, vuvaal| [ Ausn, 1)
dequeus
184
12 AR, vuwas] [ Auwn, o)

gﬂﬁ 3.31 f798719N52UIUNISTINNUMSHAAIN 1 Ievinausudum (2)



engueue ( remainStr, [ 1)

|

184 Y
13 Auwn, Tunad] [ e, au] [ e,un ]
194 TUUDA
14 A, rrnaal [ A, v [ Aia,u ]
| —
dequele I AULD, TuTee |
|
w04 TUADS
15 [ Auwn, wu] [ eur ]
U vuwad
16 [ Auwd, wu) [ AwuA ]
dequeue
VD
17 [ @i ]
enqueue | remainstr, [ 1)
WU
18 [ A 1 [AuuA, vu,184]
YuTad
19 [rupn] | [euwd, wuane]
TIDd
20 [euuni ] | [Fuwd, wuapa]
dequeus
21

[AULA, T, D89

SUN 3.31 819N TEUIUNTYINUN AR A INEINUTINAUAT (3)
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29

SUN 3.31 819N T2UIUNTYINUN AR A INEINUIINAUAT (4)
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L
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[Aw,un, Buvaa]
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[AuA, U, 184]
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[y, wn, Tutad)

[AL, A, uu,18q]

dequeue !

A, WA, 1Y a4
|

[Auur, oy, 984

lmu,un, vu,vaq

l

dequeue

AW, TU,VD9

88



89

Ql' o

INBLRUNINATZUIUNITINUT198Y i lrineaasnsainandunlglunisastaflandu

Y

[
Y
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Aaroluil

N3N 1 wuv Safe segmentation LaAsdane3NuNITIUAIFUN 3.32

1. public List<List<String>> segment(String str) {

2. List<String> prefix = new ArrayList<String>();

3. safe(prefix, str);

4. return segmentSolution;

5.}

6. private void safe(List<String> prefix, String str) {

7. List<String> solve = new ArrayList<String>();

8. segment data = new segment(str, solve);

9. Queue<segment> queue = new LinkedList<segment>();

10. queue.add(data);

11. while (Iqueue.isEmpty()) {

12. segment current = gueue.remove();

13. List<String> dic = trie.findAlPrefix(current.remainStr);
14. solve = new ArrayList<String>();

15. String sentence = current.remainStr;

16. solve.addAll(current.solution);

17. for(String word : dic){

18. segment keep = new segment(word, solve);
19. keep.solution.add(word);

20. keep.remainStr = sentence.substringlword.length());
21. queue.add(keep);

22. if (keep.remainStr.length() == 0)

23. segmentSolution.add(keep.solution);
24,

25. }

26. }

27.}

JUN 3.32 iy segment ¥ENNTSYIULUUAUMIALLUIEN NSl Safe segmentation
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31NJUN 3.32 segment() Suuseloansounaudiu ussviag 3 agvinsisenldau
safe() 1d9371nUU safe() x13UVIN9U data TuuTTiaN 8 azUsznaumisUszloansaunaum
[ v . =3 o a w % = 5 1% 5 o a
Suduay List [lunsinuAidalaainUszloanseunauiiue nasainiuazyinisiiy data
WnlUluAn wdwihnsesiaeudeyaniglufuietundad SuanvinsmamdusuvesUstlen
NIoUNANUTLY WenumAusuuaazsinnisanatntuineiAuly List dau remainStr agiiu
UsgleaniaunanuivinnisanAudusenuan viuilluEes s aunseisaulssloaniaunainy
1y

N3 2 LU Unsafe segment Landdane3fiunisvinaunaguf 3.33
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1. public void segment (String str) {

2.
3.}

unsafe(str);

4. public void unsafe(String str) {

5.

0 o N o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.}

List<String> solve = new ArrayList<String>();
segment data = new segment(str, solve);
Queue<segment> queue = new LinkedList<segment>();
queue.add(data);
while (Iqueue.isEmpty() {
segment current = queue.remove();
List<String> dic = trie.findAllPrefix(current.remainStr);
solve = new ArrayList<String>();
String sentence = current.remainStr;
solve.addAll(current.solution);
if (dic.isEmpty()) {
for (String word : dic) {
segment keep = new segment(word, solve);
keep.solution.add (word);
keep.remainStr = sentence.substring(word.length());
queue.add (keep);
if (keep.remainStr.length() == 0)

retumn;

}else {
keep.solution.add (current.remainStr.charAt(0) + ””);
keep.remainStr = sentence.substring(1);
queue.add (keep);
if (keep.remainStr.length() == 0)

return;

JUN 3.33 #laidu segment MENNITYIUKUUANMANLLUEIEN N3] Unsafe segmentation
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IN3UN 3.33 segment() Inannisvitauieaefiuilendu segment o4 safe Tdwannis
MMURUUNTAUIMLINT LB eIfUnTal safe segment wsilunsaitiagyinnistuiiagsnuse
Weavszluansaunanuldaiuisaunumsailnelanamun dsussviai 27-35 Weuszloanie

' . v & o v =~ [ [ . ! .
unaulaanunsann prefix 1o Aagvinnstuluiiazenusy ulilu solution @ remainStr g

° o = o @ o Ay A @ = <
NININNBDNNALDNVILLVUNUY V]'WLGU‘U‘NVLUW@?JG] T’UUﬂigVN@U‘U‘lJﬁZIEJF’\I‘Vﬁ@U‘Vlﬂ'J']lluus']

3.3.7 Tugan1sanA (Analyzer)
Tugamsfindiduamauuamifignasnstudelflunsdadniwilnewuunanynsulag
Autoyalugunuuangdnvszedlasasmse
drulsznauved nan1sAnen
« Deserialize Ao msuvasanesnuseliniulassairsdoyadeing 2 lauss fe
o Protostuff
o Java serialize
o lassairetoyanuunseiiamunilaiduy findAlPrefix 2 Tassasis Ao
o TrieA
o TrieB
o sULUUNISERAAWIlELUUNALILATE 3 2 JULUU FiB
o MIRARMUYUABASE (Safe segmentation) fis F5n1ssindAlrHad NS TunnAY
YansiinAn Geiinishaunuudeusesiazmstadlaglinadwsvomnaiy
Huldlaluusiazyssloantaunanaiy

o nsanAnuvlivasniy (Unsafe segmentation) s AnsanAtlunsainy

'
Y

Usglonviseuneuiidifiasnaiin dso1aiinainnisfamiaavizenielundsdlaiil
Al
Tnsaluganisdnddunitetunldlumasafmniwilneuuamnidoun 3 Tuga il
1. ProtostuffSafeAnalyzer
Usznausng
o Protostuff
o TrieA

o Safe segment
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2. ProtostuffUnsafeAnalyzer

Usznausiy

o Protostuff

o TrieA

o Unsafe segment
3. JavaSerializeUnsafeAnalyzer

Usznausiy

o Java serialize

o TrieB

o Unsafe segment

Tunisafsluganisdad Tnsafrauszloanaaevuaessiuuy e Usgleaniaunaiiud
annsaunusemnelingldnmuatasUsyloardaunanuiliannsounudae fnelingle
Vv e lAuANILANA 581N SRR Imai%’ﬁwﬁﬁagﬂuﬂé’qﬁw el

o Ustloafiunugaeannenlnegldvansn (Clean-sentence)

1 o

nsadeguuulsglen avduanninadsinunsesteiululslealagliaulannuineves

q

Useloatiug feussleasieenduguil 3.34

a [T

Unsviosas R sivg 1 dndainminagIaesminnasUinaneudmeula

a d'
LUBIAINUYUTH

wingnIdnnduauliseeiinandldesandunsinumde

gﬂ‘ﬁ 3.34 ghegnaUszlen Clean-sentence

o Uszloadildanunsaunudrsaintulnalansnun (Dirty-sentence)

LY

nsasesusuulsElen sguiasnysnwdinguunsnluludsgleanvinsduanisedeniy

lngnsguidnesmwdinguasyigliliiiaigdouluntwing Awhegrsiuanslusui 3.35

UnsviesayHaRRsieg1dndauavisgiassvinnasiniaiteusuinaus

& =
LHDIMIMUYUBU

adlaflavariinsnaiuanudndeunudmEsun1IeadATIin

gﬂﬁ 3.35 feg19Uselum Dirty-sentence
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3.3.8 nawsngunIsanaintinglagwaiinnisvenenazinnaia (Branch and
bround)

I a ao a a a Y o 1% [y 1 =

Juwedamhunlelunsiiudszdnsninuesnssnaniwilng Aenannsuusvssnan
a v A a £ A 1 1 & 1 &
Asuaznisdaansenisvgn laesuduandymnivuialvguaswialu Jymiges ainiy
f1sanveuwn vesrmaudmsulgvides uwagiansandadymnlidaunsalimneunanasly
youztiule wazvhadunnlamdess sunsenmulyvdesiilidneunanan

lagvaulunveen1snganisvitulunisandiatwilneg giauila@nwiiielfy
backtracking index N3z d1u7ldlunsifiudssd@ndninaesnisanainiwilng Fen1sin
backtracking index ianldlun1siiinsyansamussnisdndntwilned azgiefinanusly

v o v sal [ 1% o

nmsdamuazkadwsnnnamtulavesgiuuum

f18819 N1sAAAIN Y IneARNUsEANS AW emelian1svetekarINaln vadlsslen “Au

WAYUYRY” UARIRIFUN 3.36

Position = 5

[

c{' o o « . ”
E‘U‘V] 3.36 miﬂ/l’mmLLUUmiﬁusﬂ‘aLLazf\]WﬂﬂL“UG}‘Um‘Uiﬂﬁm AULLNYUUBDN
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ULV VAU NALUSEANS ANURIN15HRA A T InememaTiaNISveNekas a1 AUs 3

9aN03TIUNTVINIY WaRdRaguN 3.37

2
3
4
5.
6
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.}

1. public List<List<String>> segment(String str) {

. } private void safe(int n, List<Integer> index, List<String> prefix, String str) {

List<String> prefix = new ArrayList<String>();
List<Integer> index = new ArrayList<Integer>();
safe(0, index, prefix, str);

return segmentSolution;

List<String> dic = trie.findAlPrefix(str);
String remainStr;
if(str.length() == 0) sesmentSolution.add(new Arrayl ist<String>(prefix));
if(segmentSolution.isEmpty() && index.contains(n)) return;
if(lsegrmentSolution.isEmpty() && index.contains(n)) {
segmentSolution.add(new ArrayList<String>(prefix));
return;
}
for(String word : dic) {
int check = str.indexOf(word);
iflcheck == 0){
n = n + word.length();
prefix.add(word);
remainStr = str.substring((word).length());
safe(n, index, prefix, remainStr);
prefix.remove(prefix.size() - 1);
if(lindex.contains(n))
index.add(n);

n = n - word.length();

JUN 3.37 et segment MENMSYIULUUAUMLLIENTNUSEANTNIMYBINTARAT

A INYMIUNATANISVLBLAZINPLUA
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93U 3.37 Tudhuvesmsvhanuazadieadsiunsiumuuannsdl safe segment az
safufiussiad 9-14 szidunisnsrvaeunsvhalumsdadaiulne vssvied 23-24 audu
mafuiuvisesuazmluuszloandslifoglu index ussiad 11 ¥inmsnsaaeuindinadns
nsiadazdumaidnysily index n3ola Mnsanmdoulvagsinnisdoundulusnds
Usgloagluvudaly nsdildlunsdiiivssloaviounauliannsounudodlngldioun
U3ITAA 10-14 9g3innIRTIRARUUALIAULTIRT 11 usdinsemuieulvazyinnisifi
nadwsTildagdounduludadsstlonguuudaly nadililunsdfivssloaviounanuannsn

WNUMIEAN LA IVUA LAYINNSSUNTIRD UNTENIAVUTLLUANSDUNAINUTY

3.3.9 Demo
Tun1591 Demo LBuNISHaRILAIUNAaNSYaINITVINUlunIsERe A Ine iy

AmanwalntauNINgTU TngilansgUhuuntisinges Demo ¢sguil 3.38 uag 3.39

3™ @ JavaThaiWordsegment

Please input your sentence :

Submit

Safe Segment : Unsafe Segment :

gﬂﬁ 3.38 wieanans Ul neauld input



B JavaThaiwordsegment

Please input your sentence :

AULATUYEY
Submit
Safe Segment : Unsafe Segment :
ALWA|UwLE4] ALLUA| YUY
ALLLA| U uad|

ALY A uuuasl
AL njuulvad)

U 3.39 wilseuans Ul vasaanld input

971
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unii 4
NANISATLUUIIY

HaN1SUJURIUanAdNIRAUIATIN N1TARAIN I INELUUAGISAUUTEUUNTT
AUNRITD 348 (Thai word segment keyword on search engine) Wunisdmaiuuunisly
wauunsy (dictionary base) lnglilassadrsdoyauuunss (Trie Structure) undulaseasng
Toyandnildlunsdudud uazdinsmaaeuliieinuszansnimudnainsvihnu Ssuseenidu

o dausgansnmnisihnulasiaiitoyawuunievesuiazlasiasie

¥

o dausz@nsamnisvinunisuladlassaiidayadeingliiluaiednussuu
awannvedusarlaud luusaslnseaisdeyauvunieiiindsdegniely
Imﬂa%fwﬁagamw%’aﬁy’mm 40,000 A1

o Sauszaviaiwnsiinulusunsunissamatenlnesssusazinaiafivhuildly
NISWRILD

o Sauszansamnisyieuvedlusunsumsinmaiwinediviinis fivdsyansam
Ineltnatinn1sagrsnaznan (oranch and bound)

acs

lngiananan1sniunuredasny Mssnma1vlnewuuAddsavussuunisaumdeya 1o

1Y

Ky

4.1 N1SIATIHOANDINU
Tumsiailaidu findAllPrefix iiululassasiedeyauuunse lavihnsinuszansam
LAINITVINIUVITANDSNUHINTY findAUPrefix Avinsivuastulunseny 4 Tassasns wansli

1Y

wiullaunsednusgdvsamnisiauresiliiduiieiinsieszidaneifiule Aemeua
2ol
o sensidldilvaninlasiaddlsmnudusedeulunse vilildaunsoiinsen
danasiiuvesilandu findAlPrefix Tiaonunlusuuuuves Big-O Heanuandiaan
nsvauvesitendulasgnslidaiau
o lnsadsdoyauuunisiivhmsduaiuassusunldluneaedulassud flassads
%aagaﬁLLmGiNﬁ’uimwiaziﬂsﬂa%ﬁqmﬂiwmsﬁwﬁmﬁauﬁ’u
o« FoulavadlasiuazlduuuenisAmzuuuuifgiiudmiuusazlasaiisdeyauuy
n¥oiindu 3zliATaUARUAINITNIAIRUNTONITATUIIENITAIVDITIENIS Fvinlox

Uszaninmvedasiaindoyauuuniueaningiian
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Jwhmsiauseaninmlassasidoyawuunsevimsiiuileidu findAUPrefix Me3sn1s
TaUsEaNSA1nIalun1sYinauYeeleandu findAlPrefix wNUNITIAUITELEANSAINAITHI9IUVD

HIRTUMIENINNITIATIERDaND5TY wanslasaidadaly

4.2 MsiaUszansamnisinnuvadlasiaiedayauuunsy
nMyinUsgdnsnimnisinuvedlassaisdeayauuunse Wunisveaeudsednsnimnis
vhaveslassaiedeyanuuniediviinsiamnilsidy findAUPrefix aslululassaiiauda o
wansbiiutanainisinuuarisvendaunndrswasnisinuluusaslasasg
M3inuszansamnisiauvedasaideyanuunisazviinsdudfieslundadian
Boaetuduusslonifinuenaussanal 150 fnws ailianun 1000 Usglon Tnewnilsidu
findAllPrefix vaiusazlnseaisvayauuunioildlummassy uanwwan1sinysydnsamuan

v fensnlugun 4.1

Trie FindAllPrefix Performance Test (1000 case)

\ il s

TrieB

TrieC
|

JUN 4.1 nsmluanuszavinmnainmsviinuredassaiisteyanuunienvinsiamn fladdu

findAUPrefix
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1nns ey 4.1 wandliiiui Tassadredeyawuuneiiviinisaunfleddu
findAUPrefix va3 TrieA uay TrieC (Uulassasdoyaninainisvhaulndifesiuuagldiaaily

° A Y v . I P g v ° a
ANTNNIUNADUVNUDY ey TrieB LUUIﬂiﬂaﬁqﬂsﬂ@HamlsﬁLﬂa']ﬂ']iVl']ﬁ']u@J']ﬂqu@

(% a a o 124 ¥ a o Y &
4.3 n15InUsEansninnasinuvesnisuladlaseaitedayaideing iiludney
oNVUTE
mMytauszansannsvinnuesinmsuladlassasideyadingiduaesnuse WJunns

nagauUsEaNEA mIaINIsuYetldazlaus Tuusaglassasedoyaiuunse lagazyiinis

¥ a U

YaUseanSniniiainisvinauvesnisutasarsdnuselimdulaseasradonatdaing

Y 9

(deserialization) tiataan tausisNiisiusrudulassas 1 Uauanuunsenindsnagniely
Y

U

Tassans udalidsydvBanmnamahauinadmgadedimadenlflusunsudadinmsine
mawadlaaidegauuuniofiiadisegmelulassadrsiomn 40,000 f Thduae
§nv5¥ (Serialization) wdnhWlflunisadawlnewuuAdiisauussuunsrumdeya Lite
Usgndpnanlunisdiuadsiudllulassaedayauuunioynataiivinisiadinilne Tng
magimuuUsEaBammmsThnuinaiwesmsindnulne gianndsliauddny
fumsuvasaresnuseliilulassaddoyaidadng Tuudazlassadsoyauuunse inszly
nszvumMsdamndudoniuadsdndnldlulasafedoyauvunielunnaaisvesnisdn

Y =

A Enaudsldudnnisihnuvesmsulasaesnuszlndulasiaindeyadeinguiluldlung
dnA1n1wlng enrmazainkazaAiusIni lunITnIsdnd1n1wlng uwaninanisin
Usgdnaiwnainisvinugeinisulatlassaisdeyadaingiiduaiednuse dansmlugui

4.2
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Deserialization of library java serialization (ms)

—Jlin

GSOM TrieC

Protostuff B TrieD
Frotobuf
Protostuf-json
Frotostuft-xml
Krya-manual
Java serialization

2000

JUN 4.2 n519UeanUsEanEnImLIaIN15v19IUYe4 Deserialization

NNTMFUN 4.2 waindliiudn Protostuff Wunisudadlassadredoyaideingiduany
PNUTTUUNIIANTBAaElaUIT (Java serializable library) fiiUsgEnsainiaain1sneu
insngalunnglassaindeyauuunse uag Java serialization {ulau1aniiusednsnimiaa

Uit gavesiazlaTiastayakuUNnSy

4.4 M3InUTLENTAINNITINNUTRLUAANISARAT
ms¥ausgansamnisvhaugesiuganisdad iWumsmeaeudsednsamaainisvienu
ffanusInsianvenisfaalasldinaiianshumiisrianainnisdnwiuaziinisin
UsvAvsnmdeuniinlfiudiunildunsdndinivive nedeyafiosiurldlunimaaey
Usgavsnnnainisinuveslugan1sine § 2 Uiy lewn
sULUUT 1 hmsduiioualuadas 10 dandesietuduussloavianun 1000 Ustlon unu
AI8A131 Clean - sentence
sULUUT 2 vhmsdudrimualuadsd 10 f anBeadetudulssloaiomn 1000 Usslon uay
gulddnvseiievasluludselonas 1 8nvse unueagA1In Dirty - sentence
msiausgansamnisvhanuvedluganisdadl wiseendu 2 nsdl
n3dil 1 mstauszdvBamnisiauvesluganisdnd vesgUuuumaiaildlunisdn

AMNwng Ao safe segmentation way unsafe segmentation lngnnsulasatesnasylmdu
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Tassadrsdoyaideingifnarlunmmhauiiiige Tuiidfe Protostuff waglassadrsdoyauuy
3o o TrieA wnldluntsadns Analyzer Gsiivionun 2 Analyzer léud
e ProtostuffSafeAnalyzer
Usznaume
Protostuff + TrieA + safe segmentation
e ProtostuffUnsafeAnalyzer
Usznause
Protostuff + TrieA + unsafe segmentation

= )

Ineld clean-sentence way dirty-sentence Wudayaniaziunldlunsinussansam

Y

BaIMsinnuredlugansAned LLammasﬁagaléfﬁqmiNﬁ a1

d‘ a a o 1
197199 4.1 handUIEENTLIAINITNIIUYDS Analyzer 521137149 safe segment kay unsafe

segment
ProtostuffSafeAnalyzer ProtostuffUnsafeAnalyzer
Clean - sentence | 5Lt ans 21 ms
Dirty - sentence 345  ms 18 ms

9IA13797 4.1 1SRRI ETIMET8Y clean-sentence ngld ProtostuffsafeAnalyzer
sefinalunisvhaudininnda msld ProtostuffUnsafeAnalyzer Aoudnaunn iflasannnisdnd
Awlneuuy safe segmentation 9zifun1sdadnwnlnefiaunsouansnuadnivealnm
Fuldld Sevinlilfnanlunisieuiseudisnn uimawadwsazvililenndduldlinneglu
Uszlom F9umneingaain unsafe segmentation flazsianasfiadifivananadnsifiomimadns

windudavilildnanlunsdnaisind safe segmentation dNNOANADS

oA (% a a o v o
N3N 2 ﬂ'ﬁ’J@‘UiSﬁVIﬁﬂ’]Wﬂ’]3‘1/]’1\‘1’1‘14%aﬂimﬂaﬂqiﬁﬂﬂqﬂ"lwawEJI‘L!E‘ULL‘U‘U unsafe

o

. [ [y v & 1 [ a PP o & o
segmentation IﬂEJI‘Uﬂ’]iLLU@Qﬁ’]EJ@ﬂ‘UiSIMLUUIWN?!'E’N?IE]H@L‘*UQ’JGmVIlIL?ﬁ’]lﬂﬂ’]‘iﬁ/ﬂﬁﬂtﬁ’ﬁﬂ?jﬂ

9

° Ay A XA L. Y v o A o Y
wazn1sinaundnge luinilfe Protostuff wag Java serialize lassas1atoyaiuunieiunly

Ao TrieA way TrieB wnlelun1sade Analyzer Fedinianun 2 Analyzer oA
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e ProtostuffUnsafeAnalyzer
Usznause
Protostuff ~ + TrieA + unsafe segment
e JavaSerializeUnsafeAnalyzer
Usznause
Java serialize + TrieB + unsafe segment
1ag11 clean-sentence way dirty-sentence L?;Ju%’au”aﬁﬁ]zﬁmﬂsﬂumﬁmﬂiz%m%mw

N371191UV04 Analyzer Lansnatayalanwisng 4.2

a a a o aNaaa aa 1l
P3N 4.2 wanaUsEansaINsYnUYes Analyzer Tunsaiiangauaznsdinugfgn

ProtosuffUnsafeAnalyzer ( Best ) | JavaSerializeUnsafeAnalyzer ( Worst )

Clean - sentence 21 ms 1032 ms

Dirty - sentence 18 ms 5986 ms

IANTIN 4.2 M15IAYsEANSAmNITYInIULeslugansanm lunsdln 2 4 ieuansli

wiuihmsaslusunsunisiadn s inewuuAdisauussuunmssundeya mnlifinismegeu

Y

Usgansnmmsulasangdnuselndulassasedeayasinguaslassainedoyanuunionae

' i
aadaa

nldlunisasne Analyzer nsainpngauwaznIdinuefan Ne1ainulalunmsinmaiwlng ag
ranlunisiaunuansaiueg et dely n1snaaeuiaussansaimn1svinauuenig
wlaslassadedeyadeingiiluaednuszuaglassadistoyauuunsenaunisasne Analyzer

Wathunldlunisdasiniwlng azyinlinisdasniwinedianusinsingsdy

4.5n1590USEANSNINNISYNIUVDINISVE8aZINAUA (Branch and Bound)

[

nnsinaiaIsnisvesuarIiawauldlunisiidseansamnisdaainiwing
204 safe segmentation TulUsunsunmsiinAinulnguuuAdisnuussuunsaumdoya 39351
ANUITAMANOUNATIAR A LWL Ia8UTINEINTMENNITUN SFRA T UMUUNISAUNIAY

WuIAN (depth first search) LAZNITAUMAIULUIN (breadth first search)
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M3inUsEanSamnTIevsnsindiinsifisdstavsansemada 3nsvene
wazsfiaun fiannliviinisadng Analyzer Juin Usznaudenisiinisulasamesnusslvidy
Tassadadoyaidsingfifinailunisiawdifian fe Protostuff uarlassaisdeyauuunsie fo
TrieA lagldsUuuun1sAndIuuy safe segmentation wedudaginaiafituiaunldlunisdad

[ v v a a [ 2 Ao
ﬂ’]‘l?ﬂi‘VlEJlI’]Lﬂu%’l’]@ﬂi%ﬁ%ﬁﬂﬂ/\lﬂ'ﬁ%’]ﬂ’m PIUVNNUA 3 Analyzer

e ProtostuffSafeDFSAnalyzer
Usznaume
Protostuff + TrieA + safe segment using depth first search
e ProtostuffSafeBFSAnalyzer
Usznaung

Protostuff + TrieA + safe sesment using breadth first search

e ProtostuffSafeBnBAnalyzer
Usznause

Protostuff + TrieA + safe segment using branch and bound

Ingu clean-sentence wag dirty-sentence tudoyanaziiuildlunisinyszdnsam

N5Y1N91UYBY Analyzer Uansnatayalnnmisng 4.3

M15197 4.3 WanaUTEANSAINITTININYRY Analyzer JULUU safe segment AldinatiAnsAnA"

WAAZLUY
ProtostuffSafeDFSAnalyzer | ProtostuffSafeBFSAnalyzer | ProtostuffSafeBnBAnalyzer
Clean -]2196 ms 4533 ms 22 ms
sentence
Dirty -|44 ms 193  ms 9 ms
sentence
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a o o A6 acs 19 )
31NA15197 4.3 AFFRAINIYINEWUUAGISAUUTEUUAITAUMIToya JULUY safe
segmentation NYNsINUsEANS ANMIBImATIAISN1TIEELarIAALYe inliain1svinaulu
nsdRAIN Y eTA1usISIUNE T UL US s ULTBUAUMATIANSHAAILUUNITAUNIATULL?
= a £ o % ¥ = gu % [y} I3 I~ % ) 1
dnuazinAtAnNITARAILUUNTAUNIAILLLINII Bnviedalanadnsynanudululavesailuud

avvaUsylennie
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uni 5

d3UuNanIsAluey wasUalauaLuL

5.1 dgUunan1sAiiueuy
lunsuianuanisassillasuteununglminisiauimsdaniwlnewuuadisn

UuszUUNIsAUIteya (Thai word segment keyword on search engine) 1uni1sdnen

LY s 1

aMwlveiiieldiludviigiudeya nadansgnuuseendu 2 gUuuy fie JUwuud 1 Yssleaiilad

Y
AaznaRanglulseluatasuanmaansnonaansniululd susuui 2 Useleaififaznaiia

v & a v & a aa o dy N PN o Y o
LLazLLammaawmwmmaawaLmEm/mmmummawiﬂ&mmqum Iuﬂi%UﬁuﬂWiVl’]ﬁul@Vﬂﬂ’]i

v [

WauileAdu findAllPrefix aslulassadsdoyawuunse Faluilaidumdrusunnang

U

[
= U

Anununglulszlen 19U AULATUTT ANTUAUNTA2NNNNE TAkA ALLA LAy AU LTuAY

PaINTULNMIUAULRaz A lUFRUSEleA tienIAduaureIUsElengay iyl luauninagau

Usglgavosmausutiuvomnmdusuradnsas duynindanumuenislulszlen

o w 6

lassasstayanuunsy (Trie Structure) gniglunisadiauazifudidnsilunauiynsy
4‘ ) Y £ £ o A P k% o = (Y & o o X v
wethuldilulassaredegandnaldlunisdvAudl lnelinisimuiileidunisniArdudu
findAllPrefix tfidadlulaseairsdoyawuunieiinelin sz uIUNITNINIUATINIUYBULYAAIY
roamstunisinlassasioyawuunseluldanu wazlinisnaeeu sl
1. Yauseaniainiiainisyinnuvedlasiaitdeyauuunsy lagidenn1svinaues
lassafndayanvunieinldaisinsifigauazdrfigalunisrunideyasiuduileidu

findAUPrefix

¥ ¥

2. laus13 Serialization M1 1usuAvlassasedeyanuunseningmagnely

Y

1AS9ES19V9vUA 40,000 AN LLﬁaﬁmiﬁNmL%aﬁqmLLazﬁfhﬁqm

Fanan1snaasvasuladilassasiedeyaiuy TrieA ndlassasrauuvisAdaduazlausis

9

Protostuff Tinaansiafian lnseasnveyawuy TrieB Nillassasanvunsviiivuaslausis Java

serialize linadnsnugngn Aty laseasiadoyauwuy TrieA 59uAU Protostuff uag lassaia

'
¥ o =

Joyauuy TrieB $1ufU Java serialize nldlunisaraluganisdndl daludiudane3iiunisein

Y

i £
o 0 A v

ANUY 1ATIULUNLEUDIaNaSNUIUNISARAIIIUIUY 2 9aNeSTIU A 9anasTuwuUU Safe
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N15ANAY Java JDK

Java JDK 1Hes91nAnusen1svesszuuntglulusunsy Eclipse #4n1s Java JDK Tunns

! (%
Y

ARRILUTHNTUAINUTIAITANAT Java JDK TBeusaenaun F9i9unaun1sinmandl

1) anlnandifnge JRE 1nliesed ngaiunsadantaninasingaws JRE i509sRn@a
.U JDK (Java development Kit) lnsnielu JDK azdl JRE ogsne wuztilifnsfalu JOK 92

AnInT1zaryled Eclipse @unsaleu Application Mun1w Java lasnaae

ANULAAANY Link A1UANLEBN version AMUADINS

http://www.oracle.com/technetwork/java/javase/downloads/index.html

[=] Java SE - Downloads | C X+

- =
& O [ oractecomechnttiarisjavajjavese/evwnloadsind kil M| = 4 & -

Sign In/Register Help Country v Communities v |ama... v Iwantto..v | Search Q

ORACLE’ 2
Products Solutions Downloads Store Support Training Partners About | (OTN

Oracle Technology Network > Java > JavaSE > Downloads

Java SE Ovenview || Downloads || Documentaton | Gommunty | Techmologies | [ raining | Java SDKs and Tools.
e = - ATAA N § Java SE
Java ME | Java SE Downloads | & Java EE and Glassfish
Java SE Support ! — P fae B .. . | 8 JavaME
Java SE Advanced & Suite | | | ‘ ‘ & Java Card

| § .
Java Embedded | =5 ]ava‘ [ NetBeans | % NefBeans IDE
Java DB | ) | | @ ‘ | & Java Mission Control
Web Tier . | | I |

| nawn foAps " | ™ EowRIoRD = Java Resources
Java Carg | Wil - | & JavaAPls
JavaTv T Java Platform (JOK) 8u91 / 8u92 NetBeans with JDK 8

& Technical Articles

Newto Java [ Java Platform, Standard Edition & Demos and Videos
‘i ' | ' vava sEBust sus2 3 Foums
Java Magazine Java SE gug1 i security fixes. Or that all Java SE 8

users upgrade to this release. Java SE 8u92 is a patch-set update, including all of 8ug1 plus | 8 Java Magazine
| additional features (described in the release notes).

Leam more » $ Javanet

|
oowNLonD #
« Release Noes EIEEE | s o

- Installation Instructions | JDK

|+ Oradle License L

| + Java SE Products | Server JRE
- Third Pary Licenses
+ Cerified System Gonfigurations |
= Readme Files

LU e

gﬂﬁ n.1 viiwdules Download Java JDK


http://www.oracle.com/technetwork/java/javase/downloads/index.html
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2) ﬁfmfﬁamﬁamu%’umauﬁqgﬂﬁ n.2 - n.7

P '
ﬁ Java SE Development Kit 8 - Setup Iﬁ

OoRACLE

Welcome to the Installation Wizard for Java SE Development Kit &

This wizard will guide you through the installation process for the Java SE Development
Kit 8.

The Java Mission Contrel profiling and diagnostics tools suite is now available as part of

the JDK.
L Mext = J [ Cancel
e - > - A
JUN .2 Yumeun3Anes Java JOK (1)
r '
‘1’;_‘35 Java S5E Development Kit 8 - Custom Setup ﬁ

oRACLE

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

Feature Description

Java SE Development Kit 8,
including the JavaFX SDK, a
private JRE, and the Java
Mission Contral tools suite. This
will require 180MB on your hard
drive.

Install to:

C:\Program Files\Javaljdk1.8.0%

[ « Back ][ Mext = ] [ Cancel ]

U7 .3 Tumeunsinda Java JOK (2)
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jkj! Java SE Development Kit & - Progress = ——
ORACLE
Status:
JUT .4 TuneUN15AAAY Java JDK (3)
iE‘ Java Setup - Destination Folder lﬂh.l

oORACLE

Install to:

C:\Program FilesJava'jrest,

U7 0.5 Fumeunsinda Java JDK (4)



i '
il Java Setup - Progress I. = "'""“’_J

OoORACLE

Status:

3 Billion Devices Run Java

ORACLE

U7 1.6 Tumeunsdnna Java JDK (5)

ﬁ Java SE Development Kit 8 - Complete lﬂh.l

oORACLE

Java 5E Development Kit & Successfully Installed

Click Mext Steps to access tutorials, API documentation, developer guides, release notes
and more to help you get started with the JDK.

Next Steps

Close

JUN n.7 Tunaunising Java JDK (6)
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Eclipse tJulusunsudwmsuimunisossunatonis uadmsulassnisiisnagidunloiamn

1AIN19A8ATH1911 B9TITNSAARY Eclipse VW Windows sletiumaun1sinsne Uil

1) amiluanmifings Eclipse

https://www.eclipse.org/downloads/

© Eclipse IDE for JavaDewt X+

&

O | edipseorg

ETTING STARTED

o

Neon Packages
Mars Packages.
Luna Packages
Kepler Packages
Juno Packages
Indigo Packages.
Helios Packages
Galileo Packages
Ganymede Packages
Europa Packages
All Releases

wilo:

/ ECLIPSE IDE FOR JAVA DEVELOPERS

{j Eclipse |DE for Java Developers

Package Description

The essential tools for any Java developer, including a Java IDE, a Git client, XML Editor,
Mylyn, Maven integration and WindowBuilder

This package includes.
+ Eclipse Git Team Provider
+ Eclipse Java Development Tools
* Maven Integration for Eclipse
+ Mylyn Task List

+ Code Rec Tools for Java D: S

* WindowBuilder Core

» Eclipse XML Editors and Tools

» Detailed features list

Maintained by: Eclipse Packaging Project

1]l
I

Download Links

Windows 32:bit
Windows 64-bit

Mac 05 X (Cocoa) 64-bit
Linux 32-bit

Linux 64-bit

Downloaded 977,130 Times

» Checksums...

» Open Bugs: 22
» Resolved Bugs: 93

File a Bug on this Package

New and Noteworthy

U 2.1 i uls Download Eclipse


https://www.eclipse.org/downloads/
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2) w@enailuian version ANUABINIS

| l Visit other Eclipse Sites
"
wiose "EAC8=@
Home Downloads Users Members Committers Resources  Projects  About Us _U-‘ gle™ Custom Search _Search

Eclipse' Downloads

Packages Developer Builds W Follow @EclipseFdn
Eclipse Kepler (4.3.2) SR2 Packages for [N
. T— ——— . BETTER THAN
Eclipse Standard 4.3.2, 20011 Windows 32 Bit RAINBOWS IN

Downloaded 1,982,048 Times Other Downloads Windows 64 Bit YOUR PANTS
4

The Eclipse Platform, and all the tools needed to develop and debug it: Java and Plug-
in Develoepment Toeling, Gitand CVS..

Package Solutions START YOUR FREE TRIAL
RN

Eclipse IDE for Java EE Developers, 250 118 Windows 32 Bit OGPl
Downloaded 965,467 Times Windows 64 Bit & .

Tools for Java developers creating Java EE and Web applications, including a Java IDE,

toals for Java EE, JPA, J5F, Mylyn... Related Links
] = Compare & Combine Packages
Eclipse IDE for Java Developers, 153 12 Windows 32 Bit = Eclipse Indigo (3.7)
Downloaded 455 790 Times Windows 64 Bit )
n Eclipse Juno(4.2)
The essential tools for any Java develeper, including a Java IDE, a CV5 dlient, Git client, » Install Guide

XML Editor, Mylyn, Maven integraticn...
= Documentation
o L 1

‘Uﬁ 9.2 wum‘ulsm Download Ecllpse L&an version
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3) NSRRI TUREUAITUN ¥.3 - 0.6

e e
B Extraction path and options M

General | Advanced
Destination path {will be created if does not exist)
C\Program Files - Mew folder

5 a— CRY -

@ Bdract and replace files b |, ACD Systems

) BExtract and update files - Adobe

™ Fresh exdsting files only il AGEIA Technologies Tl
,,4”' Apple Software Update =

Ha

=

Cwerwrte mode - 1 AskPartnerMetwark
i@ Ask before averwrite " 'g'“; b,
# : e Baidu Securty
o Dverwﬁ-te-mthout prompt T Beyomd N e 3
J (7 Skip endsting files - _f Bonjour
f 1 Rename automatically = § ‘CCleaner
i <l Comman Files
Hscaﬂanem.ls 8 ;!- CRUID
M "] Extract archivesto subfolders q‘-, Delta
Keep broken files ; ED Maker
; ; s2
) [ Display files in Explorer ? Ed'erPIus 3
) . Fila7illz FTP Cliert i
|| [ Savesstings o) | | CE e ;
1 [ % ] [;Eﬂ‘?‘:"* ] I -,:I-w l
{ < TN 1 A e N - ey Ml EFrii | = [N m = A

U .3 Yumeunisinis Eclipse (1)
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.

@uvl . « Local Disk (C:) » Program Files » eclipse » v I 5 II Search eclipse o
Organize ¥ @ Open Burn New folder =~ [ @
s Favorites Name & Date modified Type Size

B Desktop | configuration 4/3/201410:47PM  File folder
& Downloads .. dropins 6/13/201310:50 PM  File folder
] Recent Places 1. features 9/16/201310:33 PM  File folder
%+ Dropbox b p2 9/16/201310:30 PM  File folder
plugins 9/16/201310:34 PM  File folder
4 Libraries |, readme 6/13/201310:50 PM  File folder
|| Documents || .eclipseproduct 6/5/2013 8:04 PM ECLIPSEPRODUCT... 1KB
o' Music | artifacts 9/16/2013 1035 PM XML Document 130 KB
&=/ Pictures ! 13 eclipse 4"15;205 5:56 Pivi «"-'pph(atl;n Bl}ké\
=|| Subversion L eclipse 9/16/2013 10:358M Cénf.guratmn sett... 1KB
B videos w7 eclipsec 4/19/20135:56 PM  “Application 24K8
@B epl-v10 6/5/2013 8:04.PM Chrome HTIML Do... 17 KB
/& Computer  notice 6/5/2013 8:04 PM Chrome HTML Do... 10 KB
£, Local Disk (C:)_ ~
% eclipse Date modified: 4/19/2013 5:56 PM Date created: 9/16/2013 10:28 PM
Application Sizex 312 KB
- - >y

v
Y

U7 .4 FupounsAnAs Eclipse (2)

JUN 4.5 Yumeunsinns Eclipse (3)
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Quick Access : = | "

| .HP'H'PEWIomSZ : =5
Fo@BE® v
N/
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‘\\\ oblems =X B (e Y& ﬁn
T Nesesh s e S st fom e
4 /. N N -
2'?31 e { 2 4\ ;;
23 G| &
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N5ANAY EGit

nsmunlasensunlusunsy Eclipse In1sldi Git wWhanlda wedesiumsagmne

Y v [y 1 A

LA lUwanauInavezlsiald wARALALAANINUA 113 DMAAAIFEDE1DUVULHAIUITATINIG AT

q

P

(%
v o

151391 Git ugagTunsHRILN FeTTunUNITRAAIAI

De

® a3 Plugin @ 9sU Git Ao uImI1 "EGit" 1dan Windows -> Install new software 1d
URL Tuasluaios http://download.eclipse.org/egit/updates \donua Eclipse EGit ALfiganalan

warfAseausiuanase

© Ml SN NN )
Available Software

J |
Check the items that you wish to install.

vi[Taw. ]

Find more software by working with the "Available Software Sites” preferences.

Work with: LEGit - ht;::ﬂdownload._ec-lipse.;gfegiti'u_pd;;;_ i '~ ] e

ECEE £ Moo BFROR W2 A/ AN BB 22\ )
Name Wersion
a4 [w] 000 Eclipse Git Team Provider
K Eclipse EGit 2.0.0.201206130900-r
O @’: Eclipse EGit - Source 2.0.0.201206130800-r
[7] 4+ EGit Import Support 2.0.0.201206130900-r
[ 4 EGit Mylyn 2.0.0.201206130900-r
O @: EGit Project Set Support 2.0.0.201206130900-r
o] 000 JGit
[ "~ = FOATA .
Select All Deselect All 1 item selected
Details
Show only the latest versions of available software [ ] Hide iterns that are already installed
Group items by category What is already installed?

[] Show only software applicable to target environment
Contact all update sites during install to find required software

@ < Back Next > Finish Cancel

STl A.1 nsfiass Plugin Git Uy Eclipse


http://download.eclipse.org/egit/updates
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Tudvensld szuvadu 2 nsdl
n3tlusn au1nd repository 1uveues (eandugsiau)

1) @37 repository Uu GitHub nigu naly new repository 31N1URAIYE Repository name

U waafinm create lonae

githUb Explore Gist Blog Help -— Y %P

Owner Repository name

- - myTest v

Great repository names are short and memorable. Need inspiration? How about fuzzy-octo-cyril

Deseription (optional)

- =~ - u % al

@® Public £]
‘Anyone can see this repesitory. You choose who can commit,

O Private 5§

You choose who can see and commit to this repository

[ Initialize this repository with a README
This will allow you to git clone the repositoryimmediately

gﬂﬁ A.2 @579 repository Ul GitHub

< o P ) ' v o v VY R N
meamﬂ@ RepOSItOl’y TN U1 NUNIVLHLNUINNLUUAINUED 9L UU code VDS git

2) ile1a¥1a Repository W& 131683l Eclipse $3n5Hu Tneg Open Perspective ( B )

U

waLaen Git Repository
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% CWS Repository Exploring
E% Database Debug

[_-'EI Database Development
:ﬁfﬁ'« Debug

FL Git Repository Exploring

aJJava

E_Jl-aﬁ.ra Browsing

73 Java EE (default)
fgl_lava Type Hierarchy
%&Java Script

He JPA

(5] Planning

“I=Plug-in Development
E‘ Rermote Systermn Explorer
Ej Fesource

Eﬂ Team Synchronizing

& Weh

gﬂﬁ .3 Open Perspective U GitHub

Git Read-Only | httpa://github. .:-:m_. git

5U# A.4 ¥n1s Clone git
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3) esa1niuns Repository il 157778adl code agluiAiosnnounan nasaintuy

AANTTUSIAA 1d0N Team > Share Project Waudenluil Repository Miad1slilude 2)

Configure Git Repository

Select an existing repository or create a new one

(== .

Configure Git Repository

[] Use or create repository in parent folder of project
Repositony:

Working directory:

Path within repositony: |

myTest - Checlipse-jee-juno-win32\AndroidWorkspace\myTest\.git

Checlipse-jee-juno-win32\ AndroidWorkspace\myTest

v | | Create...

Browse...

Project Current Location

1= HelloEgit

C:/eclipse-jee-juno-win32/AndroidWorksp...

Target Location
C:/eclipse-jee-juno-win32/AndroidWorkspace/myTest/HelloE...

PEE =

Y

sUN A.5 11 source code TUsLaRLI Git

4)  PnTuNLaIN5a commit b9 Iaglun Team > Commit *@asld comment e
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Commit Changes to Git Repository

GIT

Comlﬁit message Sl
g'it:est: commit | ~
Author: “:Gift <‘
Committer: {at< .

Fes (/D 27 2> Ty Ee o

Status Path

IE| HelloEgit/src/Main.java

® [ Commit ;H‘_Cancel

‘gﬂﬁ A.6 N15 commit code
*glagalyd commit 9ediy > munInteE

a r;é » HelloEgit {myTest master]
4 (3> src
4 f} > (default package)
o S Main.java
> =% JRE System Library [JavaSE-1.6]
JUN .7 commit liidi5a

Y



5) dwhawasauds Avins push diedunisdsmneelui respository o1 (U7

perspective git -> repo. U431 -> remote -> origin -> AANYIN push)

File Edit Source Refactor Mavigate

i Py

@ Git Repositories £3

-

Search Project Run  Window Help

Pushed to myTest - origin

Git Repository Exploring - HelloEgit/src/Mainjava - Eclipse

4[] myTest [master] - Ceclipse-j
& ¢4 Branches
iz Tags
4 (= References
% HEAD [refs/heads/mastq
a4 [ Remotes
4 ¥ ongin
] https://github.com/)
=1 https:/{github.com/)
4 (= Working Directory - C:\eclip|
4 = .git
2 config
|Z] HEAD
|5 index
= branches
= hooks
[ = logs
[ (= objects
bl refs
4 [= HelloEgit
[4] .classpath
[ .project
[ [ Settings
pole=> bin

4 | g, master: master [08a2d2f. f3bd5ab] (1)
4 48] 03a2d2fe: 3 (Gift on Aug 2, 2012 9:59 A1)
[T] HelloEgit/src/Main.java

-
Message Details

= N\ SI TV —
|Repository httops://github. con/ (GG - o
|

N - 1

ir

gﬂﬁ A.8 N13 push a1 Git

NSNEDY N1 Clone Y99ALd UL

TEMErC O

Rermote Push Specification
Remate Push URL
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1) File -> Import -> Import Project from Git -> URI 21n1juta1 link repository anikue

1d username:, password Mg 31U Git azliloygslnnslatae
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Source Git Repository GIT
Enter the location of the source repository.
-
Location
Y . .
URI: | https:ﬂg|thub.com*g|t | el Fo
Host: | github.com |
Bepository path: < i
Connection
Protocol: | https w
Port: >
Authentication
User: [— e
Password: | .I.l.—.l_..—..—.— —Z N - AN
Store in Secure Store [
@ \o<Back, | |[ - Nets )]0 “Einisk o7 | Cancel

gﬂﬁ A.9 N5 Clone Git

v @

91nm538 Eclipse Aaz3aniu Repository k&3 11181313 source code agfiLATa T

2 A a P
LWuUNsguTo

Tugudl fawnsn import project Wslatag lunsdifeeng New -> Android Project

From Existing Code s1elunaaidu Android *lsiinldsiaavessiiueslsiudiue

92199%UIM Import Projects {asu 19 Browse lun path Repository 98431 ey

MIUSLAATNABINIT Import

*n13Rn Copy projects into workspace Lol Eclipse copy 1AAT89L5100n17



3)

Import Projects
Select a directory to search for existing Android projects

Root Directory: | C:\eclipse-jee-juno-wiHBERAndmidWorkspace\myT- | Browse...

Projects:
I i jec-juno-win32VAng | Select All
Deselect All
.7 SN \\\1177 >
Copy projects into workspace
Working sets

[ Add project to working sets
Woarking sebs: | 7 v) | Selecth,..
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