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ABSTRACT

An automatically finding of software requirements specification (SRS) from
software requirements is a problem in requirement engineering. This is because this
task becomes a time-consuming and labor-intensive in system analysis and design
stage, when it is manually working on a large scale of textual software requirements.
Therefore, this work aims to present a method of automatically extracting scenarios
from textual software requirements written with English, where a scenario is a
narrative of actions of each user (called actor) in a software. After extracting “actor”
and its “actions” from textual software requirements, those will be modelled as
software process. The main- mechanisms of the proposed method are natural
language processing (NLP) techniques. After testing actor extraction by recall,
precision, and F-measure, the results are 1.00, 0.67 and 0.8 respectively. Meanwhile,
extracting of actor’s actions evaluated by recall, reveals the recall score of
0.88. Although the result in term of precision score is quite poor, the proposed
method may still return the satisfactory results.in term of recall. By doing so, it may
provide a substantial saving for major software development of an organization,

especially in developing a software from large and complex software requirements.
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Fu1sle [4] Ae a1RUveInaNTTU (Activity) ®3091U (Task) NHUsElevdog1eunly
1 Y v LY 2 s ¥ a o LY I3 3 &

nsglininimugeniwisiinlanisujduiuslussdusenouvesgenivisiazn1snsivaay

aodmenssugensuas [4, 51 usnainldwansliliiuiuimmiongAnssuvesnuniintulu
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goudwIs uananiduslelagninunlddmiusiuniuuasnaunsasmNfen1sveweins

1%
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IngUszansamuazanudnsavedlasimaiauisendwisiudniusdiuamunimves Hiusle
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=2 a A 1o DA o o 9 ¢ I3

nnsAnwnE1uadusleliiesgnldiludeyandrdglunisimuigeniwas

adelvi wadadweIesdionldlunisnsssaeunazuiulsgondwisdnae Tnaanizod 1989

s saa 1% 1 o A
gonAwIsTRlATsavunlny wsdiusleansognlylalunn q nTgUINN1590431995013
Walu1woWeKRs (Software Development Life Cycle: SDLC) tHosa1ngiusloazgaeln

Tauganarasinladednlugnintinasusiaee Aonuindulugasddnisnmuiiayns
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Y9 saudedandndusenisaiiiunisveswenawasindws Waunluaasunisalagdu
YINAINLU U3 1oFanA LU ALGTUS 09I INABIN 1SV NALISTENINNINVDITEUU
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wazfimunwenduas (4, 5] fuiufusledwaiiouniosdielunisasasuanusioinisves
gorlauasnouBunsimut Wduwuimdunsiineeidesadavesmensuis (Software
Specification) uagnseonuuugendLs audnslifusledaunsaldlumsnunuiions
mnageuTeniwas AN Tuteufiazgninluldnuats [6-8]
YULTAUUUTIABINTLUIUNTTVOIBONALIT (Software Process Models) Aoni5tin
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' £
1 U [ [ £ ca a =< GLu

wuudaenszuInnisgnihunldiluniesfiedmsudiedanisivauduiusnin

nszvunsiuIgenswslinazly funu nan wsedls yara wiensnens [9, 11-13]

[y a

TnetademaniliinaedBetunansudivonsuasinmu dusansfifiuinnudfyes
LUUSaeInsEUINMsTesteAwslutunsun SRR TeNFLaS

Tunenssuiinum wuifinsAnwifiensinsesidientsadnduislewaznisang
WUUSIaenszuaIun1sLuUsaluid Inatedut gmfiddaluauienssugenduas
(Software Engineering) 3AIN3ITHAIINADINTT (Requirement Engineering) Wagn153nANIT
N55UIUN5997U (Business Process Management: BPM) [14] is1z315fufuauiifodld
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A191555u%@ (Natural Language Processing: NLP) lnangaglun1sitasiginazanndiuile
IINANABINTTVDIWRNALITUUUERLUR ms1glaeniluanusesnnsvesgenswisinegly

sULuuveslionIu (plain text) [14, 15]
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a I
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1)

d‘ v a a & o [} o 6 6 o U U 1
Weanaduislevseddunsinuvewendwsdmiugldnuluusagiamuwuy
T lUAINLENA1TAUADINITAUIDNAUISTITUTEAIUAILNATIAR1UNIS
USLUANANIWITTTUTRA

= o = a A v P & ° ¢ ¢
Wiadndulslenlauras1adunuudnaninssulunIsva9wa NAwls (Software

Process) wuUaH LU

1.3 YAULYAVDIUIRY

1)

nsanaguislefenisaiam Actor (§l4e1u) uazerusienu (Action) vosldiiug
wuusalugRenenarsaudesnssaugenduasTiduderudemadadiunis
UszaIanan 1915938970 Ineinseaiienldlunisain Actor kay Action azeglu
JUuUNg (Rules)
i slefliunadadusuusasinssuiunsvasmeniuas (Software Proces)
LLU‘Ufﬁﬂaaamzmun’limawawmlﬂ%%LLamiugULLUUG?J'ayJa?'ﬁImaa%’N (Semi-
Structured Data)
NTTUIUA5IUNIE519N Q98 Tun15USsgnAnann15UL U POS tagging waz
WUV A0 SABNMAOULATY
nszuunslumsiaseilasiaisvessgleaearatuileanunisuszgnd
POS tagging hazn193tATIgRaIsautnalaelduiuuy (Template-based
Information Analysis)

v o
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yateyaililunisaiianglumsain Actor uay Action azifiulssloaniudsngu
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#i3v1ey TngldAaninsedn (Recall) A ilaiugn (Precision) wagen
Uszdnsnn (F-measure)
(2) n1sUssdiunglunisanin Actor wag Action TnewSsuiisunadunaiaasd
annanUsrlean1wsengeanyadeya SNLI 9113u 1,000 Ustlealay

WYY MEAIAINNTEAN AIANLLLILE LazAIUIZANSA N

ey

(3) N1sUTENUNANTITaNA Actor LTUN15UTELEUANN Actor Manuanadaule
v ‘:l a o A v v v a P = '
megnsiguiisuiunalaenanianledideivgy tneldd1ausean e
AUBIUET bagAIUTEANTNIN

@) nsUsziiuduslefiadals deazidunisusyiliudadSouisuiunaieas

Adeelevinentd InaunisuszifiusieAninusedn

1.4 ANUEIAYVDINUIRY

1)

TonssuiunsaimIunslaanntenasANNADINITUDITEUU aENISASILUUIIADY

ASYUIUNISVBITDNALIS LUUDH LR

yya v ) [y

%uﬁ‘[aﬁaﬁmlﬁmmiaﬁﬂmwLﬂm%qﬂ‘umswmuwawmﬁumLﬁu%’umaumi
o d' 9] o v < vl ¥ dl‘ ¥ ' I 1
P9UNNTIAL Y1 an AN UYTALE Il ULSBIAIUADINITUDIFDNALITTZNIG
NUBITLUU AL GONERS

ANSANATUISLOLAZNITAS MBLUUIIABINTEUIUNITHUUDAN LU AINNLDNEITAIY

ARINNTURITTUU Wazisaanatlunsiiasziuasiaugenawsaualngla
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1.5 JeuAnNanIg

1)

LUUDIADINTEUIUNTNIUVIGONAWIS (Software Process Models) Aanns
LLammzufgumisuaasziawhn%iugﬂLLUUﬁmuwamﬁ’mwauammmwmaq
AszUIUNS Welidnesentsvanudlawazesuy

AUABINNSVDILONAWIS (Software Requirement) B ANUADINITUDIGONALIS
fifdsagiann Tnea1unsas1uanldaInnas wiad 1y 1enansvedssuuLRy
(Old documents) N15ABUKUVABUAIY (Questionnaires) N13duA1¥alElFU
(Interviews) #3an1sdananisainsyiuvesyldau (Observation) tlusiu

Fu13la (Scenario) TunaimIngsuwanswls nunefadsuYadnanssy (Activities)

739914 (Tasks) MAnTuluLAaZASLUIUNITIUNTITI9UYITaNALLS TaeTy

£
a A

NAdgatull FunsleRea1dunisnseiin (Action) vedusagynszyin (Actor)
nslATIzvaTaumAlagly LUy (Template-based Information Analysis) e

AFAATIZAAL Az sRAvRIA tuUsETeA 1RSI ULLLUUNS o b iU unty

(%
[

TuanAdedegluguuuung (Rules) Insazuuseanidu 3 nquaugauszasanisld
NP

(1) nglunsanin Actor

(2) NYMTUNUAFTTNUIY

(3) nglunsuenyselenninusIu



UNi 2

nufuazauIdeninertas

2.1 WUUNADINTTUIUNITVRSIIONALIS

WUUDI0INTEUIUNITVRILONAKIS (Software Process Models) ABNITHaN
N3EUIUNSYBENFAISTUSULUUAMIN AL UNSLARSNINTINTBINTEUINNT LileTsiine
sonsviaadilanazesuie Taswulufinginssunislineusewineifoadesmiessuy
[19] wu lassinszuiuniseyls wazazldnadnsorls (@) luvasiinszuiunisaes
2NdLIs (Software Process) %Lﬁuﬂ’s’mﬁ']ﬁ’aﬂﬂﬁ%umau A19UN19Y19U ©TI5NIIVINNUY

AMelunszuIunsve NS (9]

CustomeriD OrderID
NAME 1 4 | customerin
ADDRESS - [ProductID
PHONE Amount Passenger Service
Customer  Sales Stock AddCustomer () A
EditCustomer () CreateOrder ()

RemoveCustomer () EditOrder (OrderlD)

Check-In

Passanger

ProductID

Quatity

Addstock()

EditStock (ProductID)
SelectItem(ProductID)

ProductID
ProductPrice
44— FroductType
AddProduct ()
EditProduct ()
Select (ProductID)

a) Activity Diagram b) Class Diagram ¢) Use Case Diagram

ANA 2.1 A8 1bUVTIABINTEUIUNS

Tuprsimugendwss wuuirasanszuaunisguiunldiduaseod msuda

JanisAupmdmiusinaaulunseuunsimusensiuaslii sty dunu e wiesdle
= U % = ! A o a LY ¢ (3 s o ) 2/

yana sensng1ns lnetadeveaitiinaog 198siunandmangenauisniamn fslunisass

LUUT1A9waINTEUNNsTIRdunTndutazdsaludunaunisimusen sl

o

£%
av A

Feluauidedl loviansasisuudaeansyuiunisvesgensdiisineuandlviogly
sUnuuTeyanelATIasNuAAIAIRE W ININT 2.2 IneNLanINTEuIUNITYesElduLsay

AU BITIVTIULIINTUS LN ANPAINBNAITAIIUADINTVBITBNA ST UTDANY
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Actor : | Customer Actor : | Employee
Action: | Order Action: | Get Order
Confirm Order Check Stock
Payment Get Paid
Get Product Send Product

~ 'Y | ¥ = 1
N 2.2 g etayanilaseasig
2.1 fu1sle
2.2.1 ANUNLUEVBIYUIS LD

IS a . a a 6 s = o w
Fuusle (Scenario) TUN193IAINTTUTLUULALIAINTTUYONAWISHUNEDIE 1A UVD S
Aanssuniednu [4, 5] Buslefensesuienisinunuaduligiinine (vesinsle) 34

1Y

dAgednauanlunszuaunsiauIgensinag (1] dunsviislradaiauigenduisidilad
NILUAUNITNIUA9) MAnTulugeNALIsIIAURBINTIugelLIS Aoaslsiazaas
o a 1 v & 1 & Y A a =] '3 1 o o
ANEUNTAEAIINADINTHURE1SLT HunaasliliuIdusleflUsylesdogaunnd nsunis
AATIZRAIUADINITVOILONFLIT NITODNRUU HADAIUTINITNAFDUTEUY [6-8] BaTu3le
v & i Y v aa a v Y] a  a P o o
a1usodailungulaaindennuniivssloaieivesinludiuslo e TauTIL AL AN E AU

NsYUvaLARERaNTsH IBEIRUNSI NIRRT ugeNdwIsluLasE Y

[Title: Reservation of a meeting room|
[Viewpoints: citizen, system] |
1. A citizen enters reservation information to the
system.
2. The system retrieves available room from the
database using the information.
3. The system shows an available room to the citizen.
The citizen enters his name and telephone number
to the system.
The system validates the citizen with the name and
the telephone number.
The system shows the room rate to the citizen.
The citizen pays the rate to the system.
The system 1ssues a receipt to the citizen.
The system shows the room number to the citizen.

=

=

o %N

o

AN 2,309 19T loN15989R U T8N
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Fuisleanunsawudlailu 3 Uszam (1] Tawn

1) Normal Scenario Hungunisiaiudiegluszuuifeddu Wunginssusilud
wansdatvinevesszUU 1y 3uslevesszuvameslsulouresiinindnuilavdssney
TUshe nmsvinuwesdminiuasdan TnossuuiazUseneudag 2 §1usle Aeguslefiuans
nsviauangg luszuuiidululdeadming wae Fuslefiuananisyinausiigg lussuud
Jululnveaiian

2) Alternative Scenario ungAnssuifimadenluseuy wussuvamedouSou

Y

Yosldntinfne nsdinsednuasnguteunidnseinisamedouiouliaunsoameideou
= 1% a1 = a = v v daa v = = [ =
Seuld szuuiinguiseudus lusiedynedfuiunidadeinisameowsowduniaden
Iuntidnnsesnisamelouseny
3) Exceptional Scenario ungAnssuiinunfluszuu Wuszuvamelowiou
an o ANdaa v = = - a M o o a
voatidntinAne lunsaiildndesnisameiloussurionausiedyn waldauisaaniiunig

|
1 1Y =

ruszuuUnldiilesanegusniiotasiunaiiivualiluuffiunisfinu szuvetauans
Foaruvsemuuziin Wuitde Wesndunisameafeudeundensuseivndunsd
Maula

I¢iin1sd15a955n55uA19Y AAedestutiusleuarldasuooniuyuuesingg
g Weidenhaupt uazans [19] Bslsutseanidu 4 yumes lun

1) Form Aeyiasiiieidestumsiandsa wunmeadoulmmsensldneudugld

2) Purpose Aeyamasfiaglunszuaumsitwingeninns Wunisesuiedfunis

el ugananIs
3) Content AeyumasiistasunsUiduiuden fameluiaznisuenszuy

'
Y] a

4) Life cycle foyuuasnfiarsunduslomiouinduingidenfsavesiunis

9

UIMTIANISIASINNG LUNISIANITA UM ALABAZIZHZLIAN L UNITWAIL

lngANUFITUEYaIa 4 JUNaITNANaINTaLARSLARININA 2.4
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joy
s1]
wn

Content
aim at expressed under

Life
Cycle

evolves

A dl v a a
AN 2.4 yunesneaiLTnle
2.2.2 sULUUNMSIIEUDTUISIRINANABINITYONALIS

1) Structured Representation uamafiutenansidniuluguuuuivivaiy sose
nseulaziAMudla sauds Use Case Diagram, Sequence Diagram, Swimlanes
Diagrams ,Data flow Diagram (DFD) wav Flowcharts filanssiiegnaunsadiusaning 2.2

2) Semi-structured Representation Aslassaiisteyaiiuszneumedeyauuud

L2 4

Tassasemegfudoyailiflassairsdasonindeyandassats Tnguansiogafannd
2.2

3) Sequential Represéntation uansadudumeulunislimauszninanyudivie
wesinsivimiiluszuulunsinurieianisalineg

4) Storyboards WaAIAIANIUAITL UNUIY kaENITYINULABEEIRUTDMANITO]

#1199 Neglusyuy
2.2.3 Muwazlassasauslgaredenansian L AkEnIANNAB N SEBNALIS

Tnealuluduilefiuansdedidulunisinudasenousienaia Uselen wiay
UszloaagUsenounae 2 d1unanfe @auwes Actor Wag Action d1MSU Actor A8 UARNDN
“gnsevi” vauedl Action asuaniBia “nasnsziimientsvian” Tuusasdiusle Seguuuuil
TunIAINTINAINABINT U358 Business Process Management (BPM) 9g138n11 “Actor-
Action-Object” [20]

Tusddeduilagudulyfienaisausesnisvesgeniuisiilunwdingw

Tneluusgloanundsnguusznauluse Subject (Usesnu) uag Predicate (nAKAAT) B9
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donARBdNU “Actor-Action-Object” lag Actor W3sulalouusysuuay “Action-Object”

Wisuadlouniawandluuselen wansladsguuuunaludl
Sentence = Subject + Predicate

Ussutugiunsaduldvisyananiedavesiivananisnszyin vasiinauanay
drunilsvesuselanniusznouluaiedinen (Verb) w3ed1n3en3d (Verb Phrase) wazdiu
9818 (Complements) Anseuuldiiossuianisnszyinvesyszsu luvasidiuveedy

A a av v o Ao a 1% % o a a v
yAAan3odwelasunainnisnseinnainselaseuld lngainseraiuisnesulele

Aamaluil
<Predicate> = (<Verb> | <Vlerb Phrase>) <Complements>

winAnSelilduasuargnisundenssunien (Intransitive) wAnddiAINgen
#99in9n39d09dI1UVY8ALTININANTIUNTYN (Transitive) TulignsalwuuLRudaIuIee
Wa1lggni3un3Inssuses (Indirect object) wagnssumse (Direct object) d3uven8veq

A a =

n3umIenIenIdldusseudefdenusediulseneuliiie i Ingud g Anaudwi

(Adjectives) Unun34a (Prepositional phrases) wazdus
Wamguiulassaselselealuenasanudesnisvassondwds  [14]  aswiudn
Usesudnagnineds Actor agiaue Tuvaginisnseinveses1uagesuemeAInIenie
a a [ 3 £ ! i L% Y d'
N8 AINUMBE19YDY Actor kg Action TUUSElEARINUABINITAIUITOLARNILARININD

2.5

| The Editor| f'|||5|in the information and submits the form

Actor Action(+Object)

AN 2.5 MIBERILULIBY Actor ey Action TuUszleaminu@esnis
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2.3 WANANISUSEUIANAN YIS TTUYR

N1TUTEUIaNaN1¥15T5U%18 (Natural Language Processing: NLP) :u:QLﬁuﬁmi
AATIERRATAIUIUATYIVINYEE [21] NLP 1Juanine1n1susenaudign1eeans
awmaninoufiumed uagliygruseius iedansfuanududouveanisisssund tng
Unfagsuunniwineuiimesiailunnseaulaun Iimsigisguuides (Phonological
analysis) N133tAS183UNTIU (Morphological analysis) N153tATIElATIas19UsElYA
(Syntactic analysis) N153LA31£9AUNNNE (Semantic analysis) NFAATITALUUUJURTEY
(Pragmatic analysis) Lazn153ATIZAUNEUUT (Discourse analysis)

fnaneq wedaflddmsunsinsesinivsssund lnewmadauisdiuiineates

fuanAdeageSuigag1asiusanase Uil
2.3.1 POS Tagging

Part of Speech Tagging (POS Tagging) tUuN5¥UIUNISLNDATNUAVOULYAD
AmaLiaseysiavasiluyslua NsivuATaUAveIA L e MAuTlinveA lag dRaluslR
=) In o« P} So o o oo o In ”

L8N “Tageing TuregnsnnuAsenI tag” [21]

Tunwdsnge lhiensalauisanusiliidu 8 Uszianlaun Aansen (verb) A
(noun) AdUEIY (conjunction) A1@33WUIL (pronoun) ANANANY (adjective) ATLAwal
(adverb) AMUNUN (preposition) WagAgNIU (interjection)

lumssey POS lutugaulsnHUUAISAINUAYALINITTINYEY tags NLElun15in POS

. v o [y LY aa XY I |
tagging lutagUuiignved Tag d1msunirwisinguainuinsgrundenldduldun Penn
Treebank [22], Brown Corpus Tag-set W@ ¥ British national corpus @ sla e Penn

treebank MNuUALIN 45 tag (UANIRIBEIAININTA 2.6) Turalz?l Brown Corpus Lag British

national corpus fuunlifi 192 tag waz 61 tag MUY
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Tag  Description Example Tag Description Example
CC coordin. conjunction and, but, or SYM symbol +,%, &
CD cardinal number one, two, three TO “to” to

DT determiner a, the UH interjection ah, oops
EX existential ‘there’ there VB verb, base form eat

Fw foreign word mea culpa VBD verb, past tense ate

IN preposition/sub-conj of, in, by VBG verb, gerund eating

1 adjective vellow VBN verb, past participle eaten

JIR adj., comparative bigger VBP verb, non-3sg pres  eat

AN adj., superlative wildest VBZ verb, 3sg pres eats

LS list item marker 1,2, One WDT wh-determiner which, that|
MD  modal can, should WP  wh-pronoun what, who
NN noun, sing. or mass  llama WP$ possessive wh- whose
NNS  noun, plural llamas WRB wh-adverb how, wherel|
NNP  proper noun, singular /BM $ dollar sign $

NNPS proper noun, plural — Carolinas # pound sign #

PDT  predeterminer all, both - left quote ‘or*
POS  possessive ending ’s 7 right quote Tor”
PRP  personal pronoun I, you, he ( left parenthesis LGY.<
PRP$ possessive pronoun  your, one’s ) right parenthesis 1)} >
RB adverb quickly, never s comma s

RBR adverb, comparative  faster . sentence-final punc . ! ?

RBS  adverb, superlative  fastest : mid-sentence punc ;... —-
RP particle up, off

AWl 2.6 Penn Treebank Tagset

Tngmaluiinatinnisvin POS Tagging ¢ 3 35 [21] lawn n13dunUseinnuasen
meng (Rule-based POS Tagging), N13914uUNUIELANTBIAIMIERULIIRBIUNSABN (Markov
Models) uagnnsiseuiuuiugun1saguwlas (Transformation-based Learning)

TumillaldUsglovdainnisi POS Tagging femnAlATIBY UL IUYEIAIY

v
S v [

| ] = a 1% & o v ! °
Uy Funeledazainesnnuinenwimansnnadideavuinlvguagyin - POS
. A wa o a v [ 1 1< < Vel a 1% g.j/ a
Tagging lageflud anfumenanamudiaziluvesanudulilanasiie tag Aty madla
L 1 & [y 1 [ v = 1 o v }% 1
POS Tagging  9EUUNUFIUTINANAINUIISUULALADILYAVDYAFINIULIIUTAIIUUIDY
< a a I3 Y] o o a gj dy
Junawiin tag waglunaursnondngnianiglunisautunisiutunouil
IngUszaAvadlilAaiIs A NABNISIMNENRUTLINE AL NENY DS Tag
T =t,t, e t,  UBIAWIUAY W = wy, Wy, W, ., w, WUABNITMAINUYRY tag 7llAIY
1 3| ~ o [ 1 o 1 3 Y =2 1 a a d%/ (Y] 1 I~
Wnazilunandwsunquanmaiiiu lngadailemanazin tag Yuegiuanuiiaziluves
Aa £ v o ' . ' &
tag MiinvunauniiguwuuiiGenilusnsulanea (bigram model) Wiaztuvasbuinsuliina
JzaenAnedny POS tag Autdzluszning POS state anansawanslameaunis P(t,t)

warauuazluvesdiignitennunann tag ansauanatu P(W,t;)

Y
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2.3.2 WuudnansnsaonuaziduLAT

A v a (%

wuudaesusaen (Markov Model) [23] A AauuuniaafinaIansilgnanadm
zdulumsieszingfnssuvesiaudsiiennnisaing finssuvesiuU sz atudaly

1 s

Ingnislduuudnasanineniiengnaegnlguisaen (Markov chain)

[y

anlgunsaew [24] Aodduradnsiamenisal P3A1AIuU9zlue9N154n

WMANTTA WARELUANITAIAETURY AUUANITUTAATUABUNTY AIBAITAWIY  P(w|h)

Y 9

[y

mnefiannuIsduiiazin w (word) Auediudannu h (history) 31niee19@131580
asulelanimelull Ransandszlemseluil “its water is so transparent that” Tagluns
AuummANnaziuresinin “the” Naviindundsuseloadegamnsamuiulanae

&
dunIu

P(thelits water is so transparent that)

'
v W

s = oA ! 1 & o i I3 v v

Tnson1suszanamauisiluainnsiuanudduinsinadsteyavuin
g Wudwauedsfiiudonanu “its water is so transparent that” WagiudIuIUATINAY
MEYAIN “the” 3xATANBUAININNTINNTIVIUATIINUTBAIN h ANAGITaYaIZMY

MEYDANN W INUIUNASIRase bUT

C(the|its water is so transparent that the)

C (the|its water is so transparent that)

Tureiidsmsusesnuainuasduldldfnanate s nsd wilisuaulidesd
Iddszanunsldfneriosnnadsdoyalvg bidisiwe dulfumasaiuniissleavie
Fomnulmie Aetunaonnaiaunslidannsafivefuiuternumailaomn

iiloudndainesinimamiasiudmandifutonuitmsniivileu “its water
is so transparent” Sranunsarldlneniaaantiax uiananangaduiiien 5 fn du

NUB8IANDVOIVOAIIM “lits water is so transparent” ¥1TAIBNATINIIUIUAIINDVDY

aauiaduldlavianun Gsguininundneglduseanmns

v '
! A

1Y At aaaaa o a 1 & ° A =
@I'JEJL‘VWJ‘U"NN'JﬁV]@ﬂ'J']L‘W'EﬂsﬁﬂigLNUﬂWﬂ'}WNUW‘ﬂgLﬂUT@QﬂW w 1918310 h KI9AU

1 [ o o & = 1 I Y o 1 D o 1
UNALLUUANNAAUATYNNUA LWDLAAIAINUILLUUVDINILUS X lngnrvuaalmduama
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“the” w30 P(X="the”) vio\llsungsi1enlu Plthe) wazunuyndIfuTaIra UL N Aeae
w,,ow W30 W dmfuannuazifusiuveaudagdludduld paw, .. w) S9a1u9a
ﬁ’]mummm%Lﬂumﬂé”]ﬁuﬁgmmmimEJGSWLLuﬂm’mu"mmfluimi%’ﬂg@ﬂis&i (Chain Rules)
yosmutnazidulfeinannisi 2.1

P W) = P(Wl) P(Wz |W1)P(W3 |W12)---P(Wn |W1n_l)

=[TPw, [w™) (2.1)
k=1

] 4 Y @ dll 1 o 1 ) | o
Qﬂi%ﬂqiﬂ@WLLaﬂﬂiﬂLﬁu@ﬂqmLGUE]@JIEJQigﬁﬁqﬂﬂ’]iﬂqu’JUQ'J’muq"ﬂ8L‘Uu5’33ﬂJEN'ﬁ’m‘U

[
[y

AuazAwIuAEnInduLuud ReulavesdnTuegiumnaunil 9InaunsANILLILERS

T LIS I0150AUINIIANUNIT NI AUYeId i UL ALlENA T IUNA A B IAI Y

[

1 I~ a d' d! ] o 1 1 I~ 4:4' 1 o 1y ::4'4:1
Yrazunuuiidouly 9919ka1u150AUUNIAIAMUUIL T UNRUUDUIINEIRUATIAL
% d‘ ¥ g.JI 1 a é’
AUl iasINteANutLea kllAsL AN T
uAnNITUTTUUTUNTOIS NI MsUITZINNNSAEN (Markov assumption) @4
%v‘iﬂﬁammslﬁu%’aaﬂamﬂ 401UZENNTR N WdeLAanUzeNig 2 nssauladeyaliius

LAADIIAT PRIl UALNITN 2.2

PW,,...w,) = [P(w, |w,_,) (2.2)
i=1

[%

memgldsuinuuiauanduwnsy tnsduwnsududinudodoandiuiu Nle
Wy (items) AnaduvesRisustuUseleansedeninu [21, 25] MFeNi13URUUATY

(Language Model) Fslawiuaansaidunmiieides nensa Monwsnuseneusiilue vse

o

Wusznovsauiuduyszlen Tneiugrusunnsulumaifulszianvesnauuiezduyes

¥ [
=< L2 L2 v

sUwuunwdmIUmIAn1Talitems aalu NTUBEAUAAUAIIaNNA Faaunsauseanuaila

v ]

Toeldnsuszurmusaan TngUseanaa1NnAI@nyawiesu19dIn snmagrslutnsuluna

q

Y
o A v LY

wUszanaaimutazduiivtedfvadudineuntt P(W, | W) Toeldifiesninaninge
Juwvuddeulvvesddiiauua P(W, |W ) 2an Pthelits water is so transparent that)
MntFEsamAtauisdureaenisUssinamanuenuves P(he | that)
Tnganunsnasuldtidunnsuazanladousimaninedoundulufemi N-1 Fronisuszanuen

Anutazidusuuildeulvvessludisudalileainaunisi 2.3



P(w, W) = P(w, | W)
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(2.3)

gniagalagldlayaiain Berkeley Restaurant Project (BeRP) #408AA311111310

ToYALALINTAUNUT UazilAe

%

ABY

I want to spend no more than seven dollars
I want to travel no more than three blocks

d' U 1 o o o aa = v v
$135199 2.1 $IDEYNAINUIU 8 ﬂ?ﬂﬂﬂ'ﬂ?ﬂiﬂ@ﬂﬂﬂﬁﬂ‘ﬂ@iﬂlﬁ

WapyauNdgnialvieglusULuuteay

i want to eat Chinese food lunch spend
2533 927 2417 746 158 1093 341 278
M157991 2.2 AUDLUY Bigram Y0A1 8 Atllundadayadietig
i want to eat chinese food lunch spend
i 5 827 9 0 0 0 2
want 2 0 608 1 6 6 5 1
to 2 0 686 2 0 6 211
eat 0 0 0 16 2 42 0
chinese 1 0 0 0 0 82 1 0
food 15 0 15 0 1 4 0 0
lunch 2 0 0 0 1 0 0
spend 1 0 0 0 0 0

MndayafanIs1eil 2.1 uazaeil 2.2 aganansadumAItaduYes
Uselem “f want chinese food” Taernvualiaauinandud i asdufusnvesusslon
(<s>) 71 0.25 uag food \uanihevesusglen (</s>) 7 0.68 Fsannsoduaulddsaunis
soluil
P(i want Chinese food) = P(I |<'s >)P(want|i)P(chinese | want)
P( food|chinese)P (< /s >| food)

=0.25 x 0.33x 0.006 x 0.52 x 0.68
=0.00018

PnMmegAn U wnazsin e uesdundan “please” Naziinmeain
Uselen “/ want chinese food” sn@nunsaswauiieUssunauaanuavidulalnely
lutna N-gram laguinminuali N ndu 3 a9uu 1513s@mnsaawiulagldanies 2 An

anvnevesUszlendie Plplease|Chinese food) s
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2.3.3 LUUINAINSAD N DULSU

[ £%
0

wuuTIaeaseeneauLiy (Hidden Markov Model: HMM) [26] tufiiugiusinain
gnldunsnen lnsgnlsunineviiusylestiillelsiosmsiuanninuiezidudmivadu
wgnsnifidanald agnalafinny wudiluuisnsdidy Asfiaulaenagndeuey Seilill
annsadunedavaitdulaenss Ssfeddtateduunieuifeie Turnsiuuudaounine
Wgouliu Asuuudiassuifaonifinauufgiudn luudazdiduimnnisaliidann

(Observations) latiu anadfiaausndaliladunanisalgeust (Unobserved)

ANA 2.7 F19819 92 LNTUADIULVDIANINDINIAKUULISADNG D ULSU

a I3 A g ¢

NNING 2.7 LT UBNUAIN A DL LNSHADNULVDIFN N INATLT UL UULISAB
Wgouliu (ewuiinaandvesdniugdann asiig1au P(UmbrellalSunny) = 0.1 &9
nuneANUAUIUADY Sunny Jaauiiagdui Umbrella (lufiiivsngainainauagnnsa)
a1 1w ) J Y 1 v a < . = 1
HANINU-0.1 %38 P(UmbrellalRainy) = 0.8 Wuunu1gA21337luIundy Rainy fini1uuag
Wuneauaznngudu 0.8 1WWusu laslundazisenaiuuraziduluan uzdansilin Emission
probabilities

A1NFDE L UITITDAULUVLITADI U NADINITNEINTAIFNINDINIENE I LA AT
o < d' ¥ = =1 1 1 ] ¥ = = £ [ 1
Tulunagdeuiveyaanimeinialuefanou uwivinlinsiudeyaluein vsedeyainanign
UnUald (Hidden) agnensailasgnels Geduuuunsaedoufutuauisaldivinniseii

Hendesiuiedisufsaielilunmswensalldlaenlisinanisalluefininluegdlsle Tae

a1 Qn.l/ dy U s 1 2/ % ! dy
fahudsznouuas Uymduiugiuvasduuansnengawsudseolul
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FIUUTENOUYNF UV SADNYDULTU
drulszneusie Afuuuinsrendeuiuasodife
Q = {q1, 9z, .., Gz} AD WWHVDIEDIUY
A ={a11, s Qjjy s A } A9 state transition probabilities
0 ={0,,0,,...,0,} ABNANITALNR
T = 1y, T,, ..., AB initial state probabilities

B = b;(0;) A® emission probabilities

Ugymtuiugrulusuuaiaassnenseu sy
Yyun 1 : o liwuudiaes A = (4, B) wazaisuueanisdsns (0) w12
o 1 1 Id [V
ausamuIMInAIAINUIzdulawle
Peymat 2 : lvwardueesnisduna (0) uazhuudnass A awaifvaniuy
nlenanudululiuniignetnsls

Ueyy? 3 dlnaduaenisdung (0) LazlgnveIdnIuy LaIUIT0a319

wuudaes A = (4, B) flieasiazdunifnaalaedials
2.3.4 MsuanuagUuselen

nswanuasgUUselen (Parsing / Parser) feanszuiumslunisnsiaaeulasiasng
Twnsalvesdszlen (Syntax Analysis) lpevimhiilunisuaswanysslepsenifunguainiy
Tnssasslaennsal Wy AgueAwL naudin3en kaznguadaval Wusy lnsodnailiay
@ v a Y oy O A v ¢ o 1 -
Wwteyaiegluguuuusuldnwansasesnuitiufenuliiliensal endiegrslselen “the rat

eat cheese” aunsanantaadusulilheinsalldniiagrslunwi 2.8

Sentence (S)

Noun phrase (NP) Verb phrase (VP) Noun phrase (NP)
article noun noun noun
the rat ate cheese

AN 2.8 fegrasuliiliennsaiveslselen
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2.3.5 Msangu

lun1enrwieansaoufianesnszuIun1sanjuAl (Lemmatization) [27] vUu
nszuaunsanguilveluguunfusidansanumneiisly fussloviflunmsdumeidsud
TndiAariu Fanszuaumsangtmazihdiidesnsansd lhmsavduluadadmaumynsy
e lrieglusunivdemuuuunauiunsy fegradu dAin “studies” azgnanguei

Ju “study” InguansfiiageafanIng 2.9

Studies Lemmatisation Study
bought P “ buy
fought i el 'i fight
1 1
)| T
i‘ Dictionary ‘i

A7 2.9 MeEgensansum

2.3.4 MIANAEITEUNAAIULULUY
LUAAMUANVDINITANAANTAUNAAIBLULUY (Template-based Information
. I a o v =< o Pt o v
Extraction) iWuwmafianlglununisainteyalaaiany Fadnauesuuuunldlunisaindeya
| ! £ v o a av Yo | | Y =
diusneq ntenuiuatulursulslianzianz asmuflamuua laluduuuaiwmt g
LUIARTDINTTARNEN TAUNAMERILUY FzAaIimundnyuezasiuwiasiugnisel 1y
1As (Who), ¥egls (What), Aluu (Where), Walns (When) wazvinla (Why)
Tnevialy uduunlolunsafinasaumeaninuernuiosy 4 Usstan Lawn
1) Cascaded finite-state transducers
& A ada a ) = a ¢
WumedaniluuiAnnisuennisuseuiananontdudue) [28] ieazdAs1eni
Jonnuluenaisluszauning iefsloyauazanu@eulosluveuiuaitauls lnenaluuds

nsuszananaeandu 5 Gulaglaun Complex Words, Basic Phrases, Complex Phrases,

Domain Patterns Wag Merging Structures
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Complex Words

| o

Jugumouwsnuainisuszaiana lngvinisssynguen saudiatoynna Jausem

q q

a0ui Yudl e Wy “set up”, “16 January 2015” wse “ABC Sportswear Co.” Jufu

Basic Phrases

ludunauansll 9N1338YNENVRIAIUIN (Noun groups) NENAINTEN (verb

groups) S3UAIAIYNUN (preposition) AIFUTIU (conjunction) ATTNUINLTBUAIY

' (% £
[ o I

(relative pronoun) fieg1anguaIngnssyluduneuil

Y 9

[ 1

AN “a joint venture”,

)

“

to

produce”, “to” way “approximately 5 kg” Dudu

Complex Phrases

< ° I o &y w g R o ° &
LﬂUﬂqﬁu’]ﬂa‘iﬂJﬂqmimﬂqﬂsﬂum@u Basic Phrases 41911015534 kazabunidy

Complex Phrases Tuusaglatuu IngiansauaindvsetanegAestneiy nguduuiioy

v Y

UAILAN

[y 1 [ Y 1

UsIU ezl “of” waz “for” agjwﬁfmammum #nAI9ENYU “production of

q

10,000 shoes and 10,000 socks a month” Iadulau “production” WJuduy

Domain Patterns
2 o ad 4 ado w & 2
Az dun1suNENugIUnTeIaNdudauantunen Complex Phrases iy
Toyadunn (input) WelUSeuiisuivsusuumgnisainaula enfiegaguuuumanIsalgy
<Company><Start><Activity> in/on <Date> dansvannaisaumanaulafe vienezls
afiunisesls wazidiels (Wusu

Merging Structures

(%
v

Ingluddunauneurintiunistssinanalussaudselen waitunougaiig

=De

¥

&, o ] d' ] a aaa A a
WUN15USENIAN AN ULDNENTNINUA LW@@IT@N@IUIW bHURNEG Vﬁ@IUﬂﬁmWQJIWLNUV]N

U iV

(% (3

ANuduusAulawuvaduILgnsudIn gAY 1Y “sportswear” HAMIUMINUIREITY
“shoes and socks”
Aed19uiTeniinisuseenalyd Cascaded finite-state transducers b i

NUITBUD Hobbs [29] TalduulfAnainatlun1sanna1saummANnuUNAILTINISLINg 1ae
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afnteyadinswnndluvevwanaulauazdnnquaiunnuduiusvesteyaoulusiusageia

oA ¢ 3 o ! a
LGUTJ%SL@UIGUQJ umuﬂmaqa LaraIuUIzNauNILAll

2) Supervised learning approaches
& 9 v a = % Ny - %
Jun1susgynalduuiAnvesnisiseuiiuuigaeuiiienisasnang (Rules)
= = o P i ° = A @

v3oluna (Model) n3a3Unuy (Pattern) Nintusulineu neunisuerdunailiadin
(extract) BaAANUINRBINTIINToYA [30]

Taemilumsussendldwnfnuuunsseuiuuuiigaaulunisainaisaumne
9MNLeNETT @UTawUINIsinueenitu 3 Juneuldun nswigudeya (Pre-processing)

NMSUSZUIANAINDAT19UILUY (Processing) kag N5k 1uuiiLuy (Post-processing)

1
Rules/Template §— -

A

4

o[ Preprocessing | »{ rocessing |——{ postorocessing |

Dataset

AT 2.10 TuRBUNTATIULUUUAIBLUIARYBINTSITEUI WU UiIdOY

= 17 .
nIRTeNIagya (Pre-processing)

Aoun1sanliuniseenismisunnunionvesdeyanaglddudeyadiagng
° ) a vy Y ! ) (YY) ay ¢ v A v A
dniunisieuiioaauuy lngnsannisiudeyaitliauysel Jedasuniuvseteyailyl
aanAfdy AABAIUNINITHEUTeLa angudeya vansudastoyalveglusiuuui
WANZANFINTUNTITUTZNIN AN DALY

N15UsE AL NDAT UL YUY (Processing)

M3 HIUNTABNITUITVLAMAIBENTINIUTUNDUATTTBYA UTEIIANAMY
\eainansaunaAnemallansedanestuuuuiliaeu (Supervised leaming algorithm) 1y

FUNOTALIALMD TUUYTU (Support Vector Machines) TAssU1eUsza iy (Neural

=) 4

Networks) n3afuliifndula (Decision Trees) udu Janaaniildoraazilung (Rules)

w3oluna (Model) saguwuu (Pattern) Ald
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n751997uuiUY (Post-processing)

AeNdINIsUTTUIaNaiaas 19w uy Tudiureanisidaundwuvaziiy

[%
9

TUADUVDINITUTELIUUTEANS AU L UY e liAnATulad1 wlwuunadisunly
ansniluldlunsadnansaumalaegiumngausazgndes Inevalun1sinUsednsan
YOLUNRUU @aasavialanislagaunsilaTgilunats g 38 Wy AsinA1ANsyan (Recall)

AMULUE (Precision) Wudu

(Y

fhegenidefiiinsaiswinuuionsszendlfunAnvensiGouiiuy
fijaouiivatguide 1w luauved Soderland [31] ldiausnisasiangdmsuvana
asaumadmiutenmuuuislassaieuas lifllaseaine ngldlideyaluveuiumsine g Tu
nsasanguagnaasty nYdmsuainduIuieou wagsAnveyausenalrgtil

ngdmuanateadaiu van anun wagIngnsanusenmadun wazngdmsvadadoya

o

A (3 v s a L4
Wies TsunsuUszynd 91g9u 31nUsenamuaulusinsueseliniaenssuy

o o

wagluauves Riloff wag Jones [32] lalauadslumsiseuimdnidmiunis

o w

afnansauna lagldmdnidegdlulamunaasnisiiuiunils ieanasiuulssleai
°o v v 1 Y v a < - v o w e = = [y

wuAdnmiieg 1mantiy dninuidugduuuieldlunisadadniau idulamuieniuly

adsfoya Felddeyalunisadisguuuunazvnassaasyn aundoyaivledvaauson uaz

UnANY1INTIINENI5e Tnglaadenguazainmadnilulaiuusngg 1wy Jeusen anu

4
Y

199 waza13s wavldrinusydn (Recall) wagaanuudugh (Precision) lun1sinuseansnm

3) Unsupervised learning approaches
< a = £ dl 1Y A 1o | £ ¥ ¥
Jumellanisieuivewnsosiuuliinasunselidiludedddyndeya

meglunisseus euluiiolnsziniuuuursentanuasveindousglugatoya oy

a

16&’?W1ﬂﬁﬂmwmjwzL?Juiumﬁmwﬁmmwmé’ﬂaﬂﬁﬁuﬁuaﬁaga IougvaNanay

ARy [33]

o [ [

lnglun1suszenalduuiAasuunisiseuswuulilidaeudmiunisan

Y

ANFAUNAINLENATS ausanuin svinueenidu 3 Juseuldun liud n1swseudeya

(Pre-processing) N15UsEaIana (Processing) wazn15Usetliuuszansnw (Evaluation)
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Domain

A
g Pre_prOceSSing ’ : @

Dataset Information

A9 2.1 TugBUNITATRANTANWAGIELUIARYBINT B L UL A

mm?am?’a%/a (Pre-processing)

Tunaunswssudeys duiSiferduiuiwifakuunisiseuiwuuiyaeu

Ingunnssiunveyavesiuiansiseusiuulififauarliflaannvsemneuiiiued

n15Useu88a (Processing)

[ o v a a v o | [y d'

Junsihdeyaniiiuniswigudeya uvhnisussanarasiuiulamuiauls
Welnsgiarvasninuuinsemmauls luvagifoadunlduduuuiiasrstulunsadn
arsaumea lnefinisUszilunanluuuiieUsuuanasnaunseianisussuianalasadu
Y ! a Y ac =Kz . . . 1
G]’JEJEJ’NL‘Vlﬂ‘um/ﬁ’e)@aﬂ@iﬁﬂJLLUUIﬂJNI}_jﬁ@u (Unsupervised learning algorithm) 1% N-gram,

Hidden Markov models (HMM) %3o Apriori {uu

msUseiludseansniv (Evaluation)

fonsTnusyAvsamastunounisUszana IngUssidiuanansauimna
afalanfianugnesanssnufeinIsuIntesiiesln

fhagnanuuildnsussynduunAnnsSeusuuuliffaey wu Tunuves
Sekine [34] \JunuAdeiigafumsaiadeyasuausesnisinesnlus Inelduudnuuy
lififaeuiinseiievsuliuindenuluenasnsemselndife siurouivavide sULUUTILA

Auadursolil dleayinisuentornuiiainlanusausiuduasnsweusdaz Uiy

4) Hybrid approaches
waiadidunisnaunaiunaigq maianisisuiveunionioLii
Usgangnmnisvie tnednuseneulumenisinuaesdiu diunsnrenisiidideyaiu
iiearatoyaiifudiunans druitaesirdeyadrunaradutoyainiiielilduadnsgarie

(35]
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gnAI981991U338v8¢ Feldman uazamg [36] laldmadawuunaunaiy
(Hybrid) 5¥wiamsmulIunsadfuazgiuauidmivainausiwuuiiioatnarsaumad
38141 TEG (Trainable Extraction Gramman) lasansauimnafiadnldfeiouffiuas
anudutusluszduusslen medingiuanuifenisaiengilddmivadaleinsaiseilo
dumnaiansadfazldndstoyalunsiFeuirnnuiizdu dsmanismaassdilsainnisld

WANANALNANNANULTIUSEANS A INANIINSIT AT ADEN A 89Tl

Tusuildlduwifnnisussendlduuifnvesnisseusiuuiifaouduislunis

9 Y

[ Y a

anflunisadauduuunsengilishiennsal asludanessuiseugingniiunldlunisasia
wikuvINNaudayafiege ntunglslasinsalideinanainsatinldlunsadindoya
Mnnguteyalva Fernugndesweaingiiabhignnsaliniiudunudiuiuveingudeyasiieti

tlumsizous [37]

2.4 NMTUNUBIARINS

NsunuesAAINS (Knowledge Representation) Aan159AN1sedAnIu3nilagvise
afaula wananslvieglususuuianiziangaavisimnuizauiueIaa U3 naeInIsuans

lnglun1sunueannuaziva1es [38] lawn

07544141.!@\7@(@771@?70975703 (Logical Knowledge Representation)

N1FHNUBIAAIUITINTINY Wun1sdidewiaasansedonnuanadievy undng
NIZUIUNITNNNSTNE WaUszNIaNanITaaswasRsnaula Tnenadnsilanonarainis
1 a =) =3 ) [l 1 ¥ [l a = 1
BUNIULYUIT (True) 30w (False) BNMIDEINLTY MInFRIN1SNIIVIENTIBTenvso Ly
Jen inanunsafinnsaniiaindamassalana duanwield vieauveeglutuvseuentiu

Wusu

NISUNUBIAATINZLTNATDYIE (Network Knowledge Representation)
nsunuesAnusdunseTtgazaulaluning uazanuduiusseninedng lnswans
Tugduuunsmlszyiians Useneusmiglvun (Nodes) ununisnsevi immanisal visedng laeil

WL (Arcs) Nl TonleInINEURLSTE NI LNUARIG9)
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AN 2.12 FI0E19MITUNUBIAANUSITA T

n7'ﬂn/mam’fn’mﬁ7?ofﬂ5@55’70 (Structured Knowledge Representation)
MIWNUBIAAINSTIATIES Iz UsesAnueon dulaTeasns (Frame) aluus
avlaseadrsazuvseaniludiugens 1Soninadaen (Slot) wazlunrazadonazdniiu

ASNvUzLATADIERen Inausaslassasinenadinuduiussenanaiule

Computer lab

Material: Wood, Steel
Width: 84 cm

Height: 90 cm |4
Length: 180 em

Slot

Frame

Contains:

Material: Plastic, Steel
Width: 40 cm

Processor Unit,

Monitor,

Height: 80 cm

Mouse,
Length: 50 em

Keyboard

AT 2.13 AI9E1NITUNUDIAAIULTAATIATN

agdlsfiny gaidsnsunuaiusilasuautien lauinsunuesdninudidessdey
78 (Procedural Knowledge Representation) Liasdmnansnsouaniasnnnuilieglusuuuy
Nigren1sesulguaziauidila JannsunuesdnuiiBeseiiouitanunsaesuiouay
gnieElnawalul

(3 (3 Y a = A = = gj A o o

N13UNUBIABIAANIIB T UeUIT NNt suideu Tuneu vsea1iuUN1IInY
A § v o @ s | | o = v v
ielinsihanuussginguszasavssunlutamisie g uasudagn1sinuazidenleiume
« 5 L. P av Y A Y ' ° & o a a
1ouly” (Condition) Fadeulvdliielviniladnnisvinauiu asgnaniiunisausziley

vIedwuNgnADa
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1 [ o

YAAIBENAINUNITNINIU X — Y — Z 15181501900529a0U A1 115%191U099

[y

° ° &~ v Y] s o YA |
an Uﬂ75W7QWUﬁ®u muuaiuum%suii@?@gﬂizaﬂﬂmﬂwmmlﬂwialmIﬂﬁﬂ?i@i?%aaUﬂﬂi

o Ao o | o &, « = ~ aa A i o |
M9UNAaRUA19Y U X tay Y. amhnwduliaiuteulavseszidouisnioli sndaegng

bYU

IF X Follow Conditions THEN Y
IF Y Follow Conditions THEN Z

o

dmsun1siinsunuesArUEdeszieuItunldluauidel A dUNISLAANIAPU

NSYNULaZReUlINITINUAISY UBd Actor 1T

IF (Have authentication) THEN... ELSE need login to the
system
THEN. ..

2.5 N15UsEAUUSEaNSAIN

nsUseliulszansaan azlunisusziliulaenisuiinagnsiluinanssluswnsy
$1MUN8 LUSIUMIBUNUNALRAYNIDAINLNATUISINIEA1519ANUAAIALAZDY (Confusion
Matrix) [21] %qlﬂugﬂLLUUmiwﬁLawmmzmﬁﬂiwiﬁlﬁumamiv‘mmmmimmaw%

TUs6n5UIAENISANUIUAIAINNSEAN ANAILLLUET hazAT F1

ANSNN 2.3 M1TINANNAAALATDU

predicted
positive negative
positive TP FN
Actual
negative FP TN

INAISII 2.3 FLBAAINISIIAILAAIALAADULNDANUALAINLUANTATUINY TI9L

1%
=

wnuRsEsIILNaaNSAluwanselswuYEny TS uifisuiunaeasvsediiin Ty
334 Tneil

True Positive (TP) fio FTlULAMILNEIN939 LazHARAsUBNTITUTTS

True Negative (TN) fia Asfilawnaviunginliess waskawmasuaninsiuliass

False Positive (FP) fia F97LumayinuIeingsy wiNalRaguanI1hiase
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False Negative (FN) Ao @siluinavinuiginliade winalnaguaninese

2.7.1 @1AULUUEN

ANANLLUET (Precision) WUSRS1dIUURI MWIUAS I UAAATTILIEIIDIILALAT

fuNaLRaY NUIIWIUASITILALAAYINIUI8IN1DTIVIVUA @1USORANILAGIEUNISA 2.4

Precision = L (2.4)
TP+ FP

2.7.2 AIAUTEAN

{ = ) [ ! o o [ 1 a [
A1AINTEAN (Recall) WWUSRFIEINYIIIUIUASITLUAAAYIIUI8I1TILaTATINY

NALRAY NUTILIUNALALTNUINTNATINNLA dU150A1LIULIRIALATA 2.5

Recall = Ll (2.5)
TP +FN

2.7.3 @1 F-measure

1 e~ I o a a Y1 a 1 - Y

A1 F-measure 1199 F1 WunsinuseanSanvesssuulnglirndonisiminees
] o i = a a a - ° el' !
A1ANLLUgIazAIANTEaN laglluse@nsangsand 1 uaza1gadn 0 laga1usanial

Useansnmilangaunisi 2.6

F1-2x Prec_ls_lonx Recall (2.6)
Precision + Recall

2.6 WHUNWANLEAINITINIUVRLdszUY

'
1 =

WAL NTLARINTSYN e I TH5y UL (Use Case Diagram) Wudauntlsvad UML
(Unified Modeling Language) Fa.Junwniildosurgnuudiaossnsg wieldguamunnsgiu

Dudydnalununie denlddmiunmsasiuuuing0agiing naurun1miuanin1svinay

o

¥

VoI LYTEUUAD ULHUNMNLAAINSYINUBBldsEUU (Actor) nihviTen1sviauluseuy
(Use Case) Wagaauduiugsyningldssuuuazn1svnau (Relationship) lneildiuusenay

wardaanualasnalull
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a v o v Y oL Yo o ¢ % O o =
® Actor AB WLNYIVDINUITLUU IUWUQSIGU igaﬂ‘ie}mgﬂﬂu NIDUMNEVYUBBDUDN

Y

o

Actor Tinuansvesdeyanual

v

a Y aal A v a v v ° Yo ¢ a
® Use Case fAd ‘Viu’WWﬁ%‘U‘UVﬁE]QLﬂEJ'JGUENG]'ENﬂig‘VI'] IGU Ey]aﬂ‘b‘mgﬂﬁ\ﬁ

wisunaleude Use Case agnelu@aunfidudnsevisensend

YK [y

® Connection LduiaN@WeNsBTENINg Actor MU Use Case MU dNu5AY

[

a o (% < 1% 1
Ndyanualludunselaiivignas
® Relationship uauduiusues Use Case Tnauvau 3 Useinloun
1) Generalization 3o Jupnuduiusibifimsanevennadnues
a9 Wuanuduusiuuinluiuanssiiunisiieu
2) Extend Jusnuduiusuuvvenevsoiiadn  indulunsaiiung
Use Case difinumsnisaifidosinlviin Use Case Buvisniu Tu
Y ¢ ¢ = cu A 1 ° A
AMIWALNLINALITIENUNEDY “TNATUBIeNIY” VOINITVINNIUTN
sl wiiazgnliviselifiniu
3) Include @ Use Case wils 8133zgnnuInidalusiuivianssuves
9n Use Case wils Tunsiauigeniwlisagnuneds “deidunse

v °

Mg idesgnaiiun1sney  neunileAtuvseviiedulzgn

o a
ALUUNTT
-
¢’
>
.00
L
€]
§ Gy
Passenger T
Sxp Baggage
@OQL\; Check-in

AW 2.14 @989 Use Case Diagram
2.7 B NNYIT4

lunangq tonansaufeIn1svessruvtuleulusliuuenasvoniny (Textual

[

software requirements) fiatiy Walduuaniddinisussendinatianiesnu NLP Tusuniu
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IAINTTUYONNUIS (Software Engineering) %387AINTINAIIUABINTT (Requirement

a o

. . a v | 2 [y I a v v a
Engineering) laefitinideunatavinu [39] Buduinn1sussuIanan1w1sssugmlatunil

=

unumadglunisimuiszuuasaiamasisetendlls tazlymndiAyegrwmiaiain
N7 AINUABINITUDITEUU (software requirements) AABAAUTOAINUAAIINADINITVDS
¥UU (software specific requirements) ﬁﬂagiugmwmaﬂmﬁamm [18] n1nLendT
1 gj a o 1 a (4 d" o 4 < [l 1

wartuilisaulduin nsimsgiieinnudlavarltluniseenuuussuu naglaily
Ty willaguu LonansiuaniaIufeIn13sz Uy dnaslivunligkagdnuiIuuInaIuuwIn

A v [y [ :’1 Q’l’d < I3
Y9I3TUUNABINITHALY Aty Ananngifsnangidunsegelalumsdssendnisuseuiansg
MusssurfialdlunsitasgidennuluuIcnIsuANABIANg [40]

Fantechi wagamug [41] laUlauansiauInssuIunsiunsyinaudlasnyue
Usgleanusng luenans9omnuuuiugIuYeInIsUssINanan 1¥Is 3591915 %39 NLP tie

A a v ¢ ' |

LAAIAILTBUTINTOAUAUNUSTEWINTE UL TUsZUU

WANIMNUY Goldin uag Berry [42] lana11inn1sseydeianie (Name Entity) 1y

o o

Fosunus Jeunlsau Wusu drudulamdrglunisinsgianudonisyesssuy

o

ws1gFalanziinadainnuluenasteniunsivsinangsuuinisuazgldaussuy

(% '
v Y A

flatiu sziaLawwﬁﬂimgslmaﬂmimméfaamﬁsuaqszwmmzﬁmmumﬂﬁm %qmmaﬁaﬂdn
szhlimsinseites favessuanenaIs et uRaALRananls

Tudlgymilndideaiu Ambriola wae Gervasi [43] Léiaue vuwadiafifandd
“Circe” fiaguuiiugiunisUszanananiwssmeAwuifioatu Tassguuiastissusm
(Collect) AnLdan (Select) LaAT1I@RULONAITAINADIN1TVITEUY (Verify) Bsluniniy
Circe Saanunsaldiiemsatnisanizeanaintoaaluenaisigag andussezadag
LULAAT0ITE UUBE118ENTUBBUIAINABINTIIVITEUU imﬁgamim'maaummgﬂﬁm
yosluinadiazlfUseneunsimutsuULazad 19 sauiHT SN svay

Huyck lLag Abbas [44] Unausilazaius1edsdonu1sdIuteunallnn1unis
Uszananan11ss5uend fianusadluldifueuiamnssuaudieanis wie Requirement

Engineering Lagtin3981ug131A21AQULATENIBAINIY WALNITIIVTINBNAITNLY

asaumgusion1siauszuuly 2 Jymddglunudmnssuaudenis Jelgwimandd
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[y s

AuFuRusAugULULenaskazansavin At laialun1senluuTEUY &9
Huyck wag Abbas lAasa1uiui ALl A1UN15UTLUIANAN1ITTIUIIRAINIT
Uszendld Weviglunisnsianulaymuazuuimiinisundym uenaint lunwideves
Flores [45] §alaydausnistidtnadas1uni1saalI18unsalin11unune (Semantic
Technique) Waltlun15anAIuAININAIUAB TUTEIINNITIATIZIAITUABDIN1TVOITLUU
lnglanzAufeInsressruUieglusuuutianastenuvunatvg

Tugu3T8909 MacDonell wagamy [15] lagadunisldmatiadiunisussuians
AYISTINVIRSMTUNWIAINTTUGONAWIS L ATaUARUNITUNANDTTNIATIVEBUAY
Liganndasuasmdmiluenaisiaraineshainuianenasnunedns Felunuiduves
Kof [16] AlAtaLanuIAALazISN15Na0nAa 99 ULUIAALAZNITNIIUYEY MacDonell has

= ) A A o v
Ag [15] WANISUSUUTINTEUIUNTITVBINITUTLUIAHAN1WITITUYIALUUINYA LiNeyinlH
=~ A a A v o °

AseumauluAINIsnTIvaeuReuluigItesiunsvInulussuy

YaNINTU TUaLIT8ve9 Ibrahim waz Ahmad [46] loauaisuasiasaaiiatinaly
N3EUIUNTINNITIATIEIANABINSYRLssuURTY wardaunsaansnmaaenslugy
LEUNTNDE I IN LT LENIAIIUADINTS %qmzmumiﬁqwmé’aulﬂumsﬂizqﬂsﬂ%’mﬂﬁﬂé’m
A15USLUIANAN1IGITUVIRNGEU

Yang wagAng [17] Sepslimaudaiiiunsdyuinane YBRIUFIUNTUTEYNANS
UFEUIANANIYISTITUVIAIUNITILATILINIBANAAINUADINITVDITEUUIINLBNEITAINY
P | YY) I a o P v Y}
A3 Migymindnderadusotrnnuniniuniniw Hesean wialagylunissiusiy
LBNANTANILABINTFILLFURUUTT UUIRTFIU UHN1TTIVTINAIINADINITUBITTUUE AN
= 1 (] < d" al' ¥ A v I~ d'
ganguin Wdzilusewainwnld vislassasdlunisuansdselen L Tunu1vesnIL

= 1y K=1 & o Y a a d' 1 9 [ 1 a! =

PauASEdUlENSTasn wagvibiinaauaaunuenaInueenly. Janmanag1milsfe
3oanslddrassnu failn Yang wasAniy [177 39ne18un1tuiniaalunIsaiununig
al d‘a U 1
AANUNRANAINNINAT

89910 Yang wagamdy [17] dnduesuidsvssaulaliuiu Lindblad way Wester

[48] launausnisadrwwazldngnieniwieg1site (Language Rules) a31991n1enans
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Jomnuiinana1eiu Aanunsashunldlunsainaiufeanisseuy (software requirement
specification) A1NLOAAIIAIIUABINITUDITZUULTULAY AU

Tud 2010 Ibrahim wag Ahmad [46] laas1suuudnaesiaglusluuy Class
diagram NN13ainaINAUARINITIITUTaAI N e reantnmn1sASTIERAINABINTS
aa Y A A Ao ! . . . .
Nlvunlng AaBLASeseNlsenI1 Requirements Analysis and Class Diagram Extraction
(RACE) lnglainafinn15Uszuianan191sssus@lann POS Tagger, Parsing Wag WordNet
WieainAud (nauAwm) Ansen waganuduiusseniniulagldgiuanudianenauag

(% (% [ Ly 4 ) 12 1

NIEUIUNTIALENUSEIAN TnednUsutnneesnnuduiuseenily 3 Ussianlannnaia
AdnuaE wagauduILS Jaeuideildldanudoinisvesssuuriesaysdunsdnw

U 2012 Herchi wag Abdessalem [47] laas1aa3esiiatfiatiodnn1siuonans
AufIn1sTEInig tnedmiulugluuu XML wazuandlugUkuy UML Class diagram
Faltwatanisuszuianan1ensssugflann Tokenizer, POS tagger Wag Parsing Liiowyn
o =) ' o ¥ (Y] 1 o ) )
AuuvsenguAuNesnianUselea wazldnglunisdnussanitdmuuvaidudunaia
AANBME MIBANUANTUSIENINU kavldmallngiuausianiznaiionsoanaans vl
Usgandamundu lnsnanisnaaestulaldrininussanuazainaiuniugrlunisia
Uszansnw

uagll 2014 Macdonell uagmue [15]  lawaiuasesdlendaelminiinsizvisyuu
anunsaldenuaziudultoulundetemMuuandaung 1D UTEUY FIEATTULENLAZ IR
Uszinnvesingiiiaulaainienaisaiudens ngldvalianisussuianan1wisssuiine
N1391 Parsing LﬂaLLaﬂﬂejuﬂ"'}umaaﬂmﬂl,aﬂmsmméfaami wagld Term Management
System \ielyiilddnUsssnnuesnaumwiNg1ku - Function, Entity %39 Attribute vi3esin

! o aAv 1o & = 1 a £ (Y 2 £4
nauAEiludndunselifisanuneatesivssuuiialils
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A5AUN15IY

Tuunutazdunshandtas a5 UNEN TE UIUANS LUNITAS 1L UUINADINTEUIUNITVD
PANALISHUUDALULRAINLDNEAITUDAINLTNBEAIAINUADINITUBNALLS LAULANITIHALLDYN

Aastaluil
3.1 yadaya

yndoya (Dataset) NlAluruidofiazil 2 ynfio yadoyanldlunisadrangiite

AATIBVLATIAT NN UazyndoyalenansionuilaninIuAeInIsenauwls (Textual

1%
P

Software Requirements) Tdd1nsunisuseiliulsz@nsninveinszuaunis lagluidollay
ssuneivanzraveyanltlunsasieng ielddwmiutunesunisain Actor war Action

Yodayanidlunisaangiiedinszilasaianwagldaaeoyaninsgiuiiiey

' '
a A 1

Tlun1sUssanananusssueih lnsadsdeyaildtiuidedn * The Stanford Natural
Language Inference (SNLI) Corpus” [48] I@EJL‘fJuﬂé’q%’agammmimﬁmmmﬂiﬂaﬂ
awdanguiidenluguuuunwsssund sungpaiifenldndstoyaves SNLI Ao

1) dauvannvatevesguiuunisdiauayUselen (Writing)

2) lendnidsslyuinisiluaaandiguuuvvedeganldlunisisoul
(Overfitting) nande nglaq fiadalsidunisaiaainadsteyauuuimly flsls
adstoyafiamstanzsaduenasionuiiuansainudesniseensiv g

Tudaugu Ifdenlfienasiiludsyiaaninuien (Simple Sentence) wiloldlunis

asanglunisania Actor wagUsslganinusan (Compound Sentence) dwmfuldlunisasia
nolunsuenyUseloanausIy
yndoyaflilunsasangfolinssilasasenilumuisod aveglusuuu

Uszlennunsanguinwiu 300,000 Uselen wassslomnldlunisnegeunglunisania Actor

Pas1suuulidesnin 1,000 Usylua
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The children are walking in the afternoon

People listening to a choir in a Catholic church

A man buying a new laptop

Three guys and a girl are all jumping in a pool together
The woman is wondering if she left her car open
A group of people point forwards while performing some kind of act.
Two woman beach volleyball players jump during a match

A 3.1 fregedszlenannadetaya SNLI

3.2 N59UN15ALUUNNS

AIAauNIsiuATedazuuseanidu 3 dauleun

1) M3d319ng) (Rules Modelling)

2) AN5dn Actor Wag Action (Extracting of Actors and Actions) Wag

3) msairadunuudiasensguiunsgendus (Software Process Modelling)

Extracting of —
Actors and TextuaI.SOftware Senteqces .
Actions Requirement Cleaning

Process

Actor

= >
Rules SNLI Sentences Sentences Generate
Modelling e Cleaning with tag Rules Rules
h 4
Extracting ~

Action

Software l

Software
Process

Process Modeling
Modelling

A4

Model

dl o a a o
AN 3.2 NIBUNNTANUUIIUINY

3.3 N196319n4) (Rules Modelling)

TuduneutisroSueianisasanguielidmiutunounisain Actor uay Action

NENAITOANTIRANIAINABINITTENALIT — TaenaiTlgasutseanly

aUsEaAnsldanune
(1) nglunsaria Actor

2) nglunmsunuAasInuIY

3

naum
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(3) nglunmsuenyssleaniusiy

3.3.1 nglunisania Actor

lunsafenginenisinstevlaseas1anw lunquuesnglunisada Actor

&9 Actor 9199uu “ UAAa (person)”, “ sguvgag (sub-systemn)”, “niae97u (unit)”, N3e

¥
o I

“Uaiun (department)” fatiuAvsenguamaiil dinageglugluuuAmsenguaiuiy (noun)
FEUNTORANINTBUNITUTEINANAN1TAS NG LUNTaR Actor AINING 3.3 wazn1sasieng

Tunnsana Actor finsguiunisnadl

>
SNLI POS Tagging by - | Sentences Cleanin Extract Noun Phrase
data set Stanford POS Tagger g | by Stanford Parser

A4

Rules for
Actor
Extraction

Generate Rules for Generate Sequence

”

Actor Extraction Markov Model of tags

F

il 3.3 nseunisuszanaranisasenglunisaia Actor

Tuneu 1: n3vhnIlaze1nlszlen (Sentence Cleaning)

& Lz a PN ° Y Y]
Jupautilunsessuanumrizanveslseleanaviliaienglunisada
Actor tnglutunoudly yndoua SNLI [48] dmsunisasneng Tudwuwsnasidunisin POS
Tagging WTEUUIHLNMVBIAINIENTIAN tag Ussnnvesilulsslen lnvdiuvesussloail
sxgnineandziliudeglusuuuy “Ar3iawal (Adverd: RB) + ,” oanly iflasa1nguuuy
aanalulsylen Tnazidunmsinsudiussleaiolivseloniiniuaazaale visouaniny
1 d' U 4 L ! dy I (] al'd o o b
moltlasanUsgleanounid waludruilalddiuvesdssloandanudidglunisitenadne
ﬂQLﬁaﬂ’liaﬁJQ Actor WU “Afterwards, the manager will approve the letter.” a1n
Useloadieg s aziulain “Afterwards,” \Judruvesnisiniuituseloa udldlodiundu
ARy luNMsinenasangemsana Actor
NMIMNIUTRINTIANNEzenUsElunvza L TauERS AR NN 3.4 LAy

f298198 15 OLARILARININT 3.5



Sentence 1 Sequence of tags 1
Sentence 2 Sequence of tags 2
POS Tagger by
Sentence 3 —» — Sequence of tags 3
Stanford POS Tagger a &
Sentencen Sequence of tagsn
If “RB+,” found inaseq. |, Scan seq. from
it will be removed - left to right

2NN 3.4 NsAUMSUSTANaRaMaNITINIANNaLInUselen

Sentence Text

1 the manager will approve the letter.

2 Two football players tumbling to the ground.

3 The boy is wearing safety equipment.

4 A large dog is sitting on a hill.

.‘ POS Tagging

Sentence Sentence with tag

Afterwards, the manager will approve the letter.

RB, DT NN MD VB DT NN .

Two football players tumbling to the ground.
CDNN NNSVEGTODTNN.

The boy is wearing safety equipment.
DT NN VBZVBG NN NN .

Alarge dog is sitting on a hill.
DTJJNNVBZVBGINDTNN.

JJ sentence Cleaning

Sentence Sentence with tag

the manager will approve the letter.
DT NN MDVE DT NN .

Two football players tumbling to the ground.
CDNN NNSVEGTODTHNN.

The boy is wearing safety equipment.
DT NN VBZVBG NN NN .

A large dogis sitting on a hill.
DTJJNNVBZVBGINDTNN.

A 3.5 Usloanaunsyil POS taggine wagnsyinAuazenUselen

a7
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&
o

Tumau 2: MIMYAaIUYeN tag vesnguAmlulselendag Parser

Tudupeuil Wutunauvensld Stanford Parser \iioainie19ma19Uved
tag (Sequence of tags) Munaur1uIn (Noun Phrase: NP) gausninuluuselaniiug o

WAASIUNINA 3.6

Sentence Text
1 the manager will approve the letter.
2 Two football players tumbling to the ground.
3 The boy is wearing safety equipment.
4 Alarge dog is sitting on a hill.
‘ Parser
Sentence Parser

(NP (DT the) (NN manager))(VP (MD will)(VP (VB approve)(NP
(DT the) (NN letter))))(..)

(NP(NP (CD Two) (NN football) (NNS players))(VP (VBG
tumbling)(PP (TO to){NP (DT the) (NN ground))))(. .)

(NP (DT The) (NN boy))(VP (VBZ is)(VP (VBG wearing)
(NP (NN safety) (NN equipment))))(. .)

(NP (DT A) (JJ large) (NN dog))(VP (VBZ is)(VP (VBG sitting)(PP
(IN on)(NP (DT ) (NN hill)))(. .

v‘ First NP in Sentence

Sentence Sequence of tags
1 DT NN
2 CD NN NNS
3 DT NN
4 DT JJ NN

AT 3.6 FIDINNINIYRAIFULDY tag VoInaNAUMSIAUUSELEA

JUROU. 3: N15K3EUINNNON 137A Actor MIBUUYTIAGIL 15RO
AENRRINNNYRRIRUUDS tag TaINGNAUILRIAINYRUoyanldly

nsasengbunsann Actor kiRsIREIRUYDY tag LANIAAFYSnwaISUAY <start> Uay

duan <\start> wentusendnnisseuingaslansiuindumidanemuniasuiu way

Aunislafamuvisaugn dauanslnsialuil

<start> DT NN <\start>
<start> CD NN NNS <\start>
<start> DT NN <\start>
<start> DT JJ NN <\start>
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o

lganunsauansluguuuunsmldmsumsiseusng lanadl

DT NN
DT NN "

DT JJ NN

AN 3.7 MIBEYARGTUVRN tag
Wiolaynaiured tag AeFiag1alunInig 3.7 91nNuTEimwuuTIaed
13 ° ¢ Y a sag ¥ o 1 & a ¢
wseev lngduuiasuninenmefmwuuniadamaniildvinanuiiasdulunsiagey

NORNTIUVBIFILUTLNOAINNITINGANTTUVR LU ST AnT udR YT W ued AuianI 5l

Y 9

AnTuneuntlagldgnlaunsnendsaumsin 3.1
1 ~ =
P(w) )~ [TPw w_,) lneiiw e tag (3.1)
i=1

NANNITAINGIT ANITAVINSHENAIUIULNEMIAIAN LUz T UYDINTS
a 1 P ) ¥ ) I I~ o v
WagulUasownazg tag INovNNITETILUUIIADIANUUILUUTBIYAR AU tag 19 lng
A5 UULAMBENNTA 3.2
count(w. ,,w.
P(Wi|Wi,1)= ( i—1 |)
count(w, ,)
= o ~ ' ' = q‘
FIANUTOLAAINANITANUIULNDNIAIAINN UL UULDINTLUA L UL YA

(Transition Probabilities) vesusiay tag lanseluil

P(DT| < start >) = % ='0.75
P(CD| < start >) = % = 0.25
P(NN|DT) = % =0.66
P(NN|CD) = % =1

1

P(NN|J]) =1= 1
1
P(NNSINN) = 3=0.25
3
P(</start > |NN) = i 0.75

1
P(</start > |[NNS) = i 0.25
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WeAnamuiazdureinisiuasunUameusag tag MaMNARIBELNTS
1901 zlduningnisilasuaniuy (Transition Matrix) A99159991 3.1 LAZANTOLAA
1 @ a 1 v d'
ANuUziuveInsAgulUadan N veusiaran 1 TUFULUULHUAINAIN WA 3.8

M191991 3.1 Anuthazdulunsiudeuanturues tag

wWasuluGuanue
AINADIUY RIREY
start DT NN NNS CD JJd /start
start 0 0.75 0 0 025 0 0
DT 0 0 0.66 0 0 033 0
NN 0 0 0 0.25 0 0 0.75
NNS 0 0 0 0 0 0 0.25 0.25
CD 0 0 1 0 0 0 0
JJ 0 0 1 0 0 0 0
/start 0 0 0 0 0 0 0

0.25

AT 3.8 WHUATLUUTIABIANUIIB JuveIgna 1R uTes tag

Tumal 4: Actor Rules Representation

AMENRRINMTISERIAgLNenITanin Actor lunuadalaviinisasiengan

WUUIARINlFaSTUMEATARULASY IaAleaUnIsa 3.3

P(w..w, )~ ] [P |w.,) (3.3)
k=1

[y

lAELUANIEYAR AUV tag THANITAILINAINKUUTIABILAIAIAIY

Unanluuinnin 0 Fudermimainnauves tag Mtulule Inenvusliingiiniuens

330 3 Taaavneazlangnedu 584 ng) wazngaiiazgndaivluguiuy Text file uazille

Y

% ¥

naaouNIsafanguALINaennallifugateya SNL/ $1uau 1,000 Uszlea wuiing
VaueansaaianguAuuilanuaidu Actor lreutned egndlsinnu Wiedingwani

lunaaeunisanna Actor luyadeyalana1steniuuaniInIUABIN1TTaNALIS Wud1an
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584 ng) NYNLNIFITEWTUYATaYAAINABINITVRIONAKIS AT WIWNES 3 ng) Fanla
auns0uanslun1gan 3.2

13999 3.2 nlunisanin Actor

Rule No. Rule Definition
1 DT +NN Determiner +Noun
2 DT + NNP Determiner +Proper Noun
3 DT +NN +NN Determiner +Noun +Noun

3.3.2 nglunsunuaassnug

Tulena13UaANUNILEnIANABINITTENALIS Ussasaninudn Uselen 2 Uselead
o A P a [ ' [ [ L4 [

nsviuNsBliasves Actor yarargafiu ag1elsinig aumdnvatlasinsalniwdingy
agliifimsnanie “Usesru” 91 Tulsgloadalumniinisnaniiie “Usearu” due) iy
“The users can access to the system. They can edit their personal information”

MgnanlIeINIalN1B9INgE 91nfe819UsElont1eRuasiuIT “The users” Tu
Uszleausnifieupranuieniuiu “They” Tuuszleaiians Usslaaludnvazdanand win
[ a I D D2 y BN y ¥ 1
Junsiinsanlaeyaaa Nagaunsadalalaledn “They” ffie “The users” ted uinin
DunisUszananuusalud® nslnsegininaniiazdesendunglunisiiansan aeiuly
dauil F9UaRINTATNYEMSUNTUNUAETINWINGIEY Actor WiVl IAasIHUNLNANY

Tuussluatudens Actor la Inedinszuiunisasiinglunisunudasswunusdasoluil

TumoU 1: 01593 ULUUN T SUNUAIATINL Y

nsugUkUUN sunuassue Wudunewresnisly Stanford Parser

5%
b2

demgunuunsunudassnuna Taeasidupiwaulaluivssloaiitududomassnum
vi30 tag PRP wazarliuselaneunthiidlusssnursondumuna (Noun Phrase: NP) el
fnuluysylon findnadsasmuslulsloadaly Tnadelfsuuvunsrhasswuniman
Mngedeyaud ssisuuuunshassusma il luduweusioly Aetuneumaiious

NNTLNUAIETINUUMERUUTIaRNSADIERULTY



Sentence

Text

The hikers climb up the tower, they can see the view better.

The women in fancy uniforms, they are maids.

Smoking is not good for health, it harms your lungs.

A woman running in a race, she is going to win.

' Parser

Sentence

Parser

(S(S(NP (DT The) (NNS hikers))(VP (VB climb)(PRT (RP up)){NP
(DT the) (NN tower))))(, ,)(NP_(PRP they)}(VP (MD can){VP (V8
see)(NP (DT the) (NN view))(ADVP (RBR better)}))(. .))

(S(S(NP{NP (DT The) (NNS women}}(PP (IN in)(NP (JJ fancy)
(NNS uniforms)))))(, .)(NP (PRP they))(VP (VEP are)(ADJP (JJ
maids})))(. .))

(S(S{NP (NN Smoking)}(VP (VBZ is) (RB not)(ADJP (JJ good)(PP
(IN for){NP (NN health)}))))(, ,)(NP (PRP it))(VP (VBZ harms)(NP
(PRPS your) (NNS lungs)))(. .))

(S(S(NP{NP (DT A) (NN woman))(VP (VBG running){PP (IN in)(NP
(DT a) (NN race))})))(, ,J(NP (PRP she))(VP (VBZ is)(VP (VBG
going)(S(VP (TO to)(VP (VB win)))))))

First NP in first sentence
' and First PRP in second sentence

Sentence Noun Phrase Refer to
1 DT NNS PRP (they)
2 DT NNS PRP (they)
3 NN PRP (it)
4 DT NN PRP (she)

AIN-3.9 9L INNITMNFURUUAITUNUAATINUNY

52

TURDY. 2: NMITILUINGNITUNUFIFTINUIUATEUUUTIABINITADNYD1UTY

N153EU3NYNITLNUAASTIUNABL YU aownsRevgeuiY aglunis

)

WFULUUNTTIANETINULN NN TUR D URBUNT 11NITAIUIUN DI AIANN UL T U

n199 Usznauluaae initial probability (TT) transition probability (A) wag emission

probability (B) lag#l Q ADLUAUDIANIUY LAz O ABNANITAUNA FIAIUITOLANIAIDYS

LUUTIAR9SANTO LT UNATIINFURUUNTUNIUAIET TN AR NG 3.10
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Q ={DT NNS,NN,DT NN, PRP}

@ 0 = {they,it,she}
: , 1 = {0.5,0.25,0.25,0}
0.25 ,70.25 DT NNS — PRP:0.5,
<« R ED) A=[ NN — PRP:0.25, ]
0 DT NN — PRP:0.25

0.25"
@ [PRP - they:O.S,]
B =

PRP — she:0.25,
PRP — it:0.25

AN 3.10 MBEIUUUTIADWNTABNTULSUNATIAINFTUUUUMTUNUAIATINU

YumaU 3: N353 NNNAITUNUAITTINUIY

AYVRIIINNTTIUINGNITUNUAETINUUMBLUUTRDIN TAD NGO ULTY
TuanAdeilavhnsasiengainuuudiassilaasedulasduauain P(0|A) Swzving

o [ 14 A o [ Y A 1 ) 1
mmumﬂnﬂﬂammulﬂlm LLE‘WE‘ULLU‘UWﬂ']U’Jm@CI’]ﬂLL‘U‘UQW&BQLLﬁ'JﬁJﬂ'Wﬂ'J’]ﬂJU"I%%LUU&J’]ﬂﬂ'J’]

(%
a o

0 azgndniuilung Fudemuinanynanudululdudiazglingiiadudiuau 231 ng

laganNsauanIiag 19N laRn13199 3.3

M131991 3.3 ABg NN LUNITLNUAIETINULIY

Rule No. Rule Replacing
1 NN It
2 NNS They
3 DT + NN She
4 CD + NNS They
5 DT + JJ + NN He

3.3.3 nglunisienyseleanamsay

1 v
s C 1

Tuena1598ANUNLEAIANLADIN1STENALISNANITTIUTINNITY UDYAITINNUIY
UselgAinsHandnIsNseIimae Action @89n15nSeyintunilalselan vy
“Before the manager approves a letter, the manager needs to verify it.”
o 1 = 1 « ” = & = . 1 I
nUsgleaninan A8Lhua “the manager” FuUu Actor 3 Action @p49819A8
“approves a letter” waz “needs to verify it” Ssmnidunisiiansanlaeyana Nazaunse

LENNTYINUBY “the manager” lade wamndunsusesananawuusnlul® n1ses1e
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sanansnduazfesordunglunisiiansan awuludiuiFwansnisadesnglunisuen

Usglennnusiy 1nelinsaun1susELanNananIng 3.11

— - -
SNLI POS Tagging by Find conjunction Find patterns
data set Stanford POS Tagger in sentences of sentences

A 4

Rules for Separation
i P Generate . Generate e Pattern of
The Rules M Markov Model |~ Sentences

Compound sentence

AR 3.11 nseumsUssulanansasanglusenysgloninusiy

-

nplunisusnyusgloamnusmaziuauaulafivszleaausin (Compound
Sentence) oNszmI1eUstloafemdusIu (Conjunction) Fsmdusudumildideuey
Usgloavsedstlendenidnseiu (Ustloadaseustloaiiuansemnuminslnoauysaidses
UsznouseUsgsiunaznien) lnedrdusiuensegninyszloauazldiniemuneqania
(Comma: ,) Aulszleages n3emdusuenafuegnatsszninasdlendesfls [49] Tlu
Nuidelasldddusuiinuteslulenaistennufinansmnudesnisvensduag wu if, then,
after, when Wag before \usiu lpgnisasnenglunisueniuszlonanusuanunsanansuus

azdunaulanasaludl
JupaY 1: N5IsdNYaIaIaus 1 luUselgnn 1935

Tudunauililunismdurdsesmdusiunse tag “IN” lulselea ield
Adusunnululssleadusiundslunisiauuslselon wagldlunsmiunisvesidusiu
luvsgloalutunaudaly lneisuainn1syin POS Tagsing tiannnuriinvesittulsslon taz

o o 1 [ o/ A « ” d‘ ] U 1 U dl
MnsmuaysyUmuiiivesrdusumse IV fegnigludszlen Tnguansinag19asnInd

3.12
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User should login to the system before user read email.

ﬂ POS Tagging
User should login to the system| before|user read email.
NN ™MD VB TO DT NN IN NN VBD NN.
g Conjunction

User should login to the system <before> user read email.

AT 3.12 fhegamemsuisesidusuluussloaninusiu
nF081In i 3.12 asi3uannisihussleansfurinvesdily
Uselom #aensiin POS Tagging wazi3uenu tag ludsglenandunusdrvgaveslselen
Wofum tag by “IN7 Tnoillowuddusiuaz szysiumisvesridusiudiogludiuns
“N” Tunsafldnuidusiululselgalddauldfiansandussloadaly Tnosuniaves
Fdusruiinulutselon agldlunsutssslaneandu Object Tutunaudaly Aenisnge
§1duree Object luussluaniusiy ensdageussloalunind 3.12 Wenufdusiuie

before fauazaunsanenUsylansenlu 2 Object laun “The three people are

napping” A Object 1 waz “going to the swimming pool” Ao Object 2 Hudu
Tumou 2: MIMYAEIUYeY Object luUszlonn11usau

Tudumeuilldunisuigadisiures Object luuszloanusiu lnaisusie
nsgumludseloaaindrelvrniendiuntesidusiungnzylianndunaunauni
v & ° oA I3 | a . =
warldidudunianedaslunisuenuszloannusimesnidulsglongaunia Object @9
d1uUB9 Object a1 Object 1, Object 2,...,0bject N anudrutulselengosfinulu
UseloAnnusiy Bana1durey Object nilaantupeuil sxinlulddusunisiseusnglunis

wenUsEleanLTINAILUUIIADNIs ANl LTUR U ALY
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)

[ User should login to the system] <before

Object 2

L Object1 | before

)

<Before>[the employee sent the letterto a customer] ,[the manager should approve the Ietter.]

Il N
L
» Before | Objectl | , [ Object2

NN 3.13 fegrasanaiven¥nafues Object lulsglonALT Iy

1NN NA 3.13 (n) Wusegauszloannusm N selunmigAdus1u
1 o 1 o U A o 1 IQ! U :.jl = 1
WNUNAUNUIVBIATUTIUNTEAIN before aghsnanslselen AaduTsainsaudsUselen

goslalu 2 du laundruilegwindrdusiu Ae “User should login to the system” uay

o I

drufiegnasd1dusiudie “user read email” Wngazgnuanlu Object! wag Object2

U v

muaiu gavheaglaynaiduues Object 9nUsslunilfie “Objectl + before + Object2”

Wy

Aa o o

wazann i 3.13 (v) udledauselonausiafiddusiuegnii
Useloauagldiasaavungganialunisiudsyleages lunsiilagldduvuvesidusiuy

Twfuassmgganatunisulilsglepges TnsausaudsUselangesladu 2 du laun

v o o

diuflognaef1dusIu AN UATINUNEIANIARAD “the employee sent the letter to a

I (%]

” | = o = «
customer” WagAIUNBYNAILATVINUIYIANIAAD “the manager should approve the

U

letter* TnpivualiUszloadosnudalaiiu Object! uag Object2 muadisiv gavineaslayn

o

fAurBd Object annUselgnilfe “Before + Object! + , + Object2” \ufiu

o
o

Tupou 3. MuATeuznNluNIUentszlenn1Ius Ik UUT IO TN

MeraanAlagadiuves Object visvunainyadeyanidlunisasranglu

[

N13ueNUTEluAAUTINENUTUADUN 1 1Az 2 U2 AzVN1shndyanvallsuay “<start>”
LaTAUGR “<\start>” UAREYAFIAUYDY Object Wioluseninanisseuingazlansiuin
suvidlafadunuesuiy uasiunislafesuniaduan aaeazlaynanures Object

(0b) Miululilnsuandlugduuunsmldmsunsseuingadiegnslunini 3.14
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Objl before 0Obj2

Objl before 0Obj2
If Objl , Obj2

Before Objl , Obj2

Al 3.14 Feehedduves Object
deldngadures Object fasoendlunnnd 3.14 Mntufsadauuudiass
1nsnen Tnsuutdasuninenlfofuuunadamaniilindnainannasdulunsinse
anﬂﬁimaqﬁaLLUﬁLﬁam@miaiwqamimaaﬁaLLU'ﬁﬁ%Lﬁﬂ%ﬂ;ﬁ@lﬂ%ﬁ%ﬁ'ﬁﬂ% sl

Y 9

Aetudouniilagldgnidaiaen dsaumsit 3.4
. o
P(w )~ TP |w._,) lne@l wAa Object (3.9)
i=1

INAUNITAINAIT ANUITAVINTHENAIUIULNDMIAIAIN LU T UYDINS
\Wasuwlasuasusiaz Object Winvinisassuudiassanuiasduresyaaidiuves Object
lamieaun1sa 3.5

~ count(w,_,,w,)

P(w |w )= 3.5
(Wl i) count(w, ,) 53

‘%9\11LLﬁ@QNaﬂTﬁﬁ']u’JmLﬁ@‘Vﬁﬂl’]ﬂ'n@JﬂqﬂgL‘f]usllaﬂﬂqﬁLﬂgﬁJULLUﬁQGU@QLWiag
Object lananaluil

P(Objectl| < start >) = 2 = 0.50
P(if | < start >) = % =0.25
P(before| < start >) = % = 0.25
P(before|Objectl) = % = 0.5

P(, |Objectl) = —f; = 0.5
P(Objectl|if) = % =1
P(Objectl|before) = % = 0.33
P(Object2|before) = % = 0.66

2
P(Object2|,) = 5= 1

4
P(</start > |0bj2) = i 1
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HIAIUIADIULAINUAAIYEUNITT9AUY 2 AUnNSNGNISIUASUANIULYD
wiag Object (ob)) MaM5197 3.4 wazadnsauansaNaziduvesnsiisunlasanuy

YDILFATADIULAININA 3.15

7157199 3.4 Anuavilulunisagudnusues Object

N wasuluduanug
A0UY start | Objectl | Object2 | before if ; /start Bt
start 0 0.5 0 0.25 025 0 0 1
Objectl 0 0 0 0.5 0 0.5 0 1
Object2 0 0 0 0 0 0 1 1
before 0 0.33 0.66 0 0 0 0 1
if 0 0 0 0 0 1
, 0 0 1 0 0 0 0 1
/start 0 0 0 0 0 0 0 0

/
/

_ —p 1 g
{ \ '\\
q\ J@
X \\\

NI 3.15 fegnauusiaesnuuaziduresdsuves Object

- {% ™
W

Tumal 4: Rules Representation

AeviaeInnsiseuingluniskendseluaninusiy lwawideilaviinis
4579099 nuuUIassnliasndusemealadunnsy Junazngaziianaue1 N L

A4UNNSN 3.6

P(we.w, ) =T TP(w, | w,_,) (3.6)
k=1

[y '

lAgleNANILYAGIA VDY Object MHIHANTITAILIUIINLUUTIAB LA IEHAN
' I3 ' < A o o o . a [V v 1%
Auagduninnd 0 FadleAmuiuainnnaiduves Object MbulUlaLas gavieazlang

lunsuenuselennusudiuiu 39 ng lnganunsananisinegnelaninisen 3.4



59

A137 3.5 fegenglumsienyselennnusiy

Rule No. Pattern Description
1 Objl +before +0bj2 Object 1 , Object 2
§ Objl +after +Obj2 SE?eCt g ' SE?eCt i
; . Ject ' Ject
4 Bejlfore +0bjl +, +Obj2. object 1 , Object 2
5 Ob]l +, +and +then +Ob32 Object 1, Object 2
If +0bjl +, +0bj2

3.4 n136nA Actor way Action (Extracting of Actors and Actions)

S ° A a Y i AV Yoo v X
UNBDUU @ﬂqiuqﬂaLW@’JLﬂi’]%ﬁiﬂﬁ\‘iﬁiqﬂﬂqquﬂLLUUG]'N6'] MIQWWﬂWiaiﬂﬂsuu 1

Dee

Mn1sanaiiem@uslens Actor wag Action veduiay Actor 3ndeyanieluienans

YOANMUNBFAIANADINTVONALIS IABLAAINTOUNITINIUAININA 3.16

Actor and
pronoun
Rules
/ |
Textual Y
Software Textual Software »  Actor Extraction

] Requirement Preparation

!

Actions Actors’ AF:tion e o e P
of each ¢ Extraction
Actor \ 3

\.__/— :

1
Rules for Separation
of
Compound Sentence

requirement

AT 3.16 nsEUMIUSTINaNaNan15ana Actor Wag Action 310

LONANTUDAUAREAIAINUADINITTONALIS

PN 3.16 Tananansounnsusrananalunisana Actor wag Action 3NLONENS

£
a o

YDANUNLEAIANUABINTTONALIS TR LVURDULDE 3 TUNDULALA

1. NIFRENENAITBAUNKANIAIUADIN STENAWIS
2. N13AAR Actor INLBNATIVIANUNLEAIAINFABINITYBNALITIENg AR Actor

3. N15anA Action VBIUGRY Actor NNBARITVOAIIUTILENIANABINITTONALIS
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Before this process can be initiated, the Editors has already accessed the main page of the Article Manager.

The Editors selects a function for working. So, they can choose add or update function. The system presents a function
required. Therefore, the Editors chooses to add or to update. If the Editor is updating an author, the System presents a
list of authors to choose from and presents a grid filling in with the information; else the system presents a blank grid.
The Editors fills in the information and submits the form. The system verifies the information and returns the Editors to
the Article Manager main page.

AT 3.17 081 UBNALNANTUOAINNNLANIAIINABINITYONALIT

FIANUITOLANIFIDE9NSUTLUIANALNDNSANS Actor WA Action Va9w@ay Actor

[

NLBNANTVIAUNLAAIAIUADINITTINALITAINA1IAR 9T

3.4.1 NISM3PULBNAITTEANUNILANIAIUADINTTONALIT (Textual Software

Requirement Preparation)

¥
Y

TURDUTDUTUNDULASHULDNAITTDAIUNLAAIAIIUABINTTEONFALS Tnedl

o [ A o =l 1 o Al 1o <@ 1 = a v dy
nsviunang Aenisnsesdnsenguanlidnluvensazusslonsenly Feluswidedl
38N “N199IA Iz 19UTEleR (Sentence Cleaning)” drusutumeoulunisvinalnu

ar01nUsLlun @NU1SoLanIleRININg 3.19

Clean Textual
Textual - 1 Software
Software o P?S Lfg?? 4 » Sentence Cleaning requirement
requirement antor agger J with tag

AINA 3.18 TUNDUNTATUULONAITUDANUNLANIANUABDINITTONA LIS

a 4 ! o d' a
1NN 3.18 agiiuinlunisriaauazenusslealiion1sinSeuLonans

YDAUTILANIAIIUADINITEONAWITUY 2 UTENOUAIWAITTINNUNANS U 2 TURDUADTE

9

[ I

w¥aUesAIRIY Stanford POS Tagger kagM3yiiAIuare1nUsEleamenisisns Mdu

1 o Y

Tunquusadaiiawai (Adverb) w3e tag “RB” Magdunideiiegauosdszlon wasd
\ASININY 7 aundFmantusenly desmantiu Teun Additionally, Furthurmore,
wag Therefore (uau

duufidselygndn © Therefore, the Editors chooses to add or to
update.” dnsuuseloniani “Therefore,” %gﬂé‘f@@@ﬂlﬂ WM51¥31NN1352 YTRAYDIM

78 Stanford POS Tagger WU “Therefore” Wumilungufinaniundneiu Laznsaniy

Jouluff1run A9UN18NAIINNITLASEULDNANTTOAINUNLANIAIUADINITTINALIS Ay
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lauszlun “the Editors chooses to add or to update.” \ieunluldlutunsudinld Ao
TUABUNITANAYT Actor 31NLBNAIITOAIIUNLAAIANUABINITHRNALITIIENg lUN1Taiin
Actor
) ' v a v & a
LAZAINAIOYNBAAITTOAITUTILAPIANABINTFONALITIUN NG 3.17 9
ANTOLEAIN TN YN ANTILAAIATUADINITFRNALITUATHAA NS VO ITUROUTLLART

fr0819luN NN 3.19

Before this process can be initiated, the Editors has already accessed the main page of the Article Manager.

The Editors selects a function for working. So, they can choose add or update function. The system presents a function
required. Therefore, the Editors chooses to add or to update. If the Editor is updating an author, the System presents a
list of authors to choose from and presents a grid filling in with the information; else the system presents a blank grid.
The Editors fills in the information and submits the form. The system verifies the information and returns the Editors to

the Article Manager main page.

L POS Tagging by

Stanford POS Tagger

i

Before#IN this#DT process#NN can#MD be#VB initiated#VBN ,#, the#DT Editors#NNP has#VBZ already#RB accessed#VBN
the#DT main#l] page#NN of#IN the#DT Article#NNP Manager#NNP .#. The#DT Editors#NNP selects#VBZ a#DT
function#NN for#IN working#VBG .#. So#RB ,#, they#PRP can#MD choose#VB add#VB or#CC update#VB function#NN ..
The#DT system#NN presents#VBZ a#DT function#NN required#VBN .#. Therefore#RB #, the#DT Editors#NNP
chooses#VBZ to#TO add#VB or#CC to#TO update#VB .#. If#IN the#DT Editor#NNP isHVBZ updating#VBG an#DT
authoriNN ,#, the#fDT System#NNP presentst#fVBZ a#iDT listHNN ofttIN authors#NNS to#TO choose#VB from#IN and#CC
presents#VBZ a#DT grid#NN filling#VBG in#RP with#IN the#DT information#NN ;#: elsefRB the#DT system#NN
presents#VBZ a#DT blank#)) grid#NN .#. The#DT Editors#NNP fills#VBZ in#IN the#DT information#NN and#CC
submits#VBZ the#DT form#NN .#. The#DT system#NN verifies#VBZ the#DT information#NN and#CC returns#VBZ the#DT
Editors#NNP to#TO the#DT Article#NNP Manager#NNP main#)) page#NN .#.

4

p
Removing
“Adverb(RB)+”

,

Before this process can be initiated, the Editors has already accessed the main page of the Article Manager.

The Editors selects a function for working. they can choose add or update function. The system presents a function
required. the Editors chooses to add or' to update. If the Editor is updating an author, the System presents a list of
authors to choose from and presents a grid filling in with the information; else the system presents a blank grid. The
Editors fills in the information and submits the form. The system verifies the information and returns the Editors to the
Article Manager main page.

AN 3.19 A28 NSNS SULDNANTIDAIUTLEAIAIUADINSUBNAWIS

3.4.2 N138fin Actor 91ntaNansUeRLLanInINaBIN ST NAWISAENg NS

@ Actor (Actor Extraction from Textual Software Requirements by Rules)

AINNASNSN AN TUADUAITLAS LD NAISVOANUNLAAIAINUADINTT

ganAwas luduneuiillunisidinglunisada Actor unld weadnn Actor iavualugye

v
Y

v N v ¢ s ~ ° o a
LBNEITVDAIUNULANIAIUABDINITYDNALIS IWUNTUWQUﬂ'}im'N']UWQLLam\TﬁLUﬂWWW 3.20
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The#DT Editors#NNP select#VBZ a#DT function#NN for#IN working#VBG .#.
They#PRP can#MD choose#VB add#VB or#CC update#VB function#NN .#.
The#DT system#NN present#VBZ a#DT function#NN required#VBN .#.
The#DT Editors#NNP choose#VBZ to#TO add#VB or#CC to#TO update#VB .4.

.

Actor
Rule Matching rules
Rule retrieval

If not matched

Proceed with the next rule

If matched | Return the actor

The Reader
The Editors
The System
The Author
The Editor

Actors Distinction
(+ Lemmatization)

The Reader
The system
The Author
The Editor

AT 3.20 TUNBUNNSUTZUIANALNDNITANANN Actor 91NLBNAITUDAINUTILENS
2 '3 6
ANUNDINITVDNWRLLIS

nnnmil 3.20 agtdumstinenglunisain Actor fildesungliudluide
7l 3.3.1 wldiilearioien Actor tusenuraImEnaNsTaRLTUARIAMFDINITTENF LA
azUselon Wnpdduneunisvineufie dnasnsildannswiemenastonnufiuanining
Hean1sgemsiasurazUseleauminnafisufungnidlunisadin Actor manmssfufiade
Actor Tusuvsisdueenua Tnslunsdifivszleatudusaudiassnuns Tiviannsldnglunas
unutassnuy Tunisunuiiduvi swessiassnuanii nudae Actor antuisinnisiaally
arin Actor lutsglondinly lnesedramsldnglunisunudiassunsaninsowansldfonmi

3.21
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§,, | They can edit personal data.
PRP MDVB 13  NNS.

r Pull the previous
§ sentence
Sn1 |
The users can access to the system. They can edit personal data.
DT NNS MD VB TODT NN . PRP MD VB J1  NNS.

Pronoun
Rule  —— i
Matching Rule retrieval

If not matched

If matched
‘ The users can edit personal data.

a 1Y | ¥ )
il 3.21 freenanslanglunisunudiassnuiy
RMNTUINTIIAMULANENS (Distinction) tialalmiia Actor A gau Tnely
n13%1 Distinction lodinsldmatiannsanguasiuie iewdgugdveslvlieglugy

[
o a ¥

LAY #2835A158 vinlvinnsanAugtauYaIriwans Actor TIAMURANAIR BNFIBE4

[
A 1

WU A1 “Author” wag “Authors” dmsuluaiiudeinsvenduisilae nquaunguLie Ity

wilunwdangwilendnistuaniunisaiiuansieiy Aezdeundadusuwuuiiunneneiu

K%
CO 4

ﬁqﬁfumﬂlﬂﬁmiﬁ']amgﬂﬁﬁaw%ﬁﬂﬂumsaﬁm Actor 19 Actor NEgou

3.4.3 N5ane Action Y89kfag Actor 31nL9NANSTDANUABAAIAINUADING

2ndLI3 (Actors’ Action Extraction from Textual Software Requirements)

dmsuluduneunisane Action vedwmay Actor Uy azuusmsiiueenilu 3
:: .
TUNDUL DY PR
(1) NMITLUAUAUIYBY Actor LuenanstomuLandnIIufeIn1ssonswIs
(2) nsanasuwuulassaivesUseleamenglunisuenyszleaninusiu
(3) nsanm Action Wag Actor 98n3n Object
LAZANNTARANINTBUNITUSEINANANITANR Action VBdwsiag Actor A1NLBNAS

YOANUNLENIANUADINTTINAWISIARININT 3.22
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Rules for Separation
of
Compound Sentence

Actor
Rules

1
Clean Textual / v v
Sof_tware »  Tagging Actor » Object Extraction
requirement
L l
Actions ‘ Actors’ Action Obiccts
of each ) Extraction ™ )
Actor \
-—._‘_/'__

AT 3.22 ATOUNTUTTUIBNANITANA Action VoduAaE Actor INLBNANTUDAINTILAAS

ANUADINTYONAUIT
(1) msseysiuniisves Actor mgluenarstonIuiuandnaImioinI syoniuIs

Wold Actor YaMUAIINUURBUNISANA Actor 31NLBNAITTBAIINTLARNIAY
Rasn1sgenaRIsAenglunisain Actor Mlgesuretuneuliluimaden 3.4.2 9nuuazin
Actor WaTINLIINNTAUM LA SEURWMLY Actor Miegnslulenanstoninuiuanininy
¥ 6 s A o :’/ Y A g.J/ [ i 1
peansrenawls e lUldlutunaudaly Aedunaunisanin Action vesusas Actor 91N
NA1SUEANNARAAIANABINTYONAKIT IngauNTaLanINITTBYANILIYRY Actor WAy

naanslansmog1sluning 3.23

Before this process can be initiated, the Editors has already accessed the main page of the Article Manager.
The Editors selects a function for working. they can choose add or update function. The system presents a function
required. the Editors chooses to add or to update. If the Editoris updating an author, the System presents a list of authors
to choose from and presents a grid filling in with the information; else the system presents a blank grid. The Editors fills in
the information and submits the form. The system verifies the information and returns the Editors to the Article Manager
main page.

Tagging - - - == Actors
actor

Before this process can be initiated, <the Editor> has already accessed the main page of the Article Manager.
<The Editor> selects a function for working. <the Editor> can choose add or update function, <The system> presents a
function required. <the Editor> chooses to add or to update. If <the Editor>is updatingan author, <the System> presents
a list of authors to choose from and presents a grid filling in with the information; else <the system> presents a blank grid.
<The Editor>fills in the informationand submits the form. <The system> verifies the information and returns the Editors
to the Article Manager main page.

A 3.23 FI9E19NTITUMLNUIYEY Actor MLBNE1TTANNTRAAIAINABINITHONALIS
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(2) nrsanagukuulnsasvvesselendienglumsuentsslonniiusiy

Tudunoud Junmsmgvwuulassasavesusgloadenglunisuenuszlonniny
521 Tneuiulufivseloamausanvoussloatorufiawnseainldunnimissslondes
vdafleAdeliZendn Object 39 Object Rafinldandumoviiaziluldluduneudnld de
n13anin Action Wag Actor 88031 Object lnsuansinag 1A safnsUluulaTaseves

Uszluamengluniswenuselenmnusiulananing 3.24

Before <the Reviewer> submits a review of an article, <the Reviewer> has already
connected to the Online Journal Website
<The System> generates and sends an email acknowledgement.

Pattern Extraction

Pattern Before + Objectl +, + Object2

Object1l | <the Reviewer> submits a review of an article

Object2 | <the Reviewer> has already connected to the Online Journal Website

Pattern | Objectl

Object1 | <The System>generates and sends an email acknowledgement

NN 3.24 fagransann JUkuUlATEwwesUselentannufiuanIanuRenTe LI
(3) nganm Action wag Actor aanain Object

deldnadninio Object Hammanntenanstemuiiudninudeinseoniug
Mndunounsatnyslongesainustleaniusaida lutuneuil sufuduneulunisain
Action Wag Actor 80NN Object WiB @M UNISAS 1 MUUS1a8InTEUINNIS VR ItoNHW$
Tuduneugaly

unfi0819Usyleafliidona1n “<the Reviewers submits.a review of an

article” rillasiasiguslonaannnesiuguiuy-“Actor-Action-Object” aanlasaasis

(%
¥ U

UszloAra9onaNs38AN U N EA IR 1A IA15EaNA RSN Inasutedlumven 2.2.3 aalu
dlowu Actor Nignseulilu Object @siifie “the Reviewer” satiutorufiogwas Actor Faf
Ao “submits a review of an article” 3sgnnualu Action laeuanifiiegrananisadin

Action waz Actor 88na1n Object Misanmil 3.25
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Object

<the Reviewer>submits a review of an article

<the Reviewer> has already connected to the Online Journal Website

<The System> generates and sends an email acknowledgement

Y
[ Action’s Actor J

Extraction

Actor Action

the Reviewer | already connected to the Online Journal Website

the Reviewer submits a review of an article

The System generates and sends an email acknowledgement

AN 3.25 Aegananisaia Action way Actor 88A1A Object

3.5 NN5E519UUUTNRDINTZUIUNTVDITINALS

NITES1LUUTNADINTEUIUNITVBIRONALIT (Software Process Modelling) A
nsiran1sana@uile launnisnserianie Action vedusiazinseivse Actor 11v1n1s
uandlegluguuuudranslaerhnissausiauuaganngy Action vedusay Actor Tnganuided
lﬁij’lLﬁuaLLUUﬁi’]a@ﬂugﬂLLUU%@%aﬁQIﬂNﬁ%’N FIEIUITONA ASHANITAS 1L UUT 18D

NSEUIUNISVBITBNALISANNTUIBLONAN A LARININT 3.26

Actor Action

the Reviewer | already connected to the Online Journal Website

the Reviewer | submits a review of an article

The System generates and sends an email acknowledgement

Y
Software Process
Modeling

\ 4
Software Process

the Reviewer The System
already connected to the Online generates and sends an email
Journal Website acknowledgement

submits a review of an article

AN 3.26 AIDY1INSTUARILUUIIADINTLUIUNITVOILDNALIT
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NAN1579¢

Tuunilaznananeyadeyainldluniside waenisUseidiulssdnsninueanszuiuns
afingun3loannena1sANABINTUoeNiLIT InaunsoLansTIsazdenvasynvayanty

warn1sUseiduUszansnmnarn1siansainaluaumeg feneluil

4.1 yadayanlilusuide (Dataset)
4.1.1 gpveyaililunisusuidiunglunisania Actor

gatayaililunisussiiunglumisann Actor asldtayayaiiediuiuyadoyad
Tdlunsasanglumsann Actor Aemdataya SNLI tnsazduidentslennudanguiiuiu
Usvlealaitiaendn 1,000 Usgleanldeglugadeyaildlunisaienglunisain Actor @

wanadieglsleailiussidiunglumsana Actor fan1ni 4.1

Three bikers stop in town

Two people walk home after a tasty steak dinner.
The boy is wearing safety equipment

The white crane is searching for food in a pond
Two football players tumbling to the ground

A large yellow dog is sitting on a hill.

A 4.1 degnssleantdusediunglunisana Actor
4.1.2 Yposatenan TUeANNNLERIAYINABIN TBENLIS

PN av g % ¢ ¢
A7l TUBNANTAIINADINI VDI NARITNTIUTIUAIY
v s ea o w @ & Y oA % ] ¥ =
AoIN13veRNAWIsIAMARiRu LU inge AuemseLladlitesnit 20 w &4
Tuswideiazldyntayaninudeswonduasiineadunisiaui AukeunsunaaL (Web

Publishing System) @15 UUNEIUVDUDNENTNNEDU ENUNIOUERAIAIBENILARININT 4.2



68

Process: Submit Article

Before this use case can be initiated, the Author has already connected to
the Online Journal Website. The Author can chooses the Email Editor button.
The System uses the sendto HTML tag to bring up the user’s email system. The
Author fills in the Subject line and attaches the files as directed and

emails them. The System generates and sends an email acknowledgement.

Process: Submit Review

Before this use case can be initiated, the Reviewer has already connected to
the Online Journal Website. The Reviewer chooses the Email Editor button.
The System uses the sendto HTML tag to bring up the user’s email system. The
Reviewer fills in the Subject line and attaches the file as directed and

emails it. The System generates and sends an email acknowledgement.
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Use case: Submit Article

Initial Step-By-Step Description

Before this use case can be initiated, the Author has already connected to

the Online Journal Website.

1. The Author chooses the Email Editor button.

2. The System uses the sendto HIML tag to bring up the user’s email system.

3. The Author fills in the Subject line and attaches the files as directed
and emails them.

4. The System generates and sends an email acknowledgement

Use case: Submit Review

Initial Step-By-Step Description

Before this use case can be initiated, the Reviewer has already connected

to the Online Journal Website.

1. The Reviewer chooses the Email Editor button.

2. The System uses the sendto HIML tag to bring up the user’s email system.

3. The Reviewer fills in the Subject line and attaches the file as directed
and emails it.

4. The System generates and sends an email acknowledgement.

ATl 4.3 feg1INaRastayanI AR IN TR NARISTINE UM SHRIWL IUNEUNTUNA Y
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Tunisyimanyageinysvlen Tdngussasdmanidnandumlunguen

9

a

Javel Nogaunistneiiogavesyszlen lasnnnguardnvaziiludiunesnisiniui
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Uszloadslusudulunszuiunisana Actor wag Action
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aveauselealananisnad 4.1 lnef TP Aevsgleaiinainuazendsylealilasasaiung
ARy war FN AeUssleanivihanuazeinysslealiliusnamasmeride vy

au1savinAnuazenUseleale

AN5199 4.1 F98NARNSNNTVIIANNAERUsEloABL R UNUNALAE

Uselganauyinanyazainuselon

Finally, the system verifies the information and returns the Editor to the
Article Manager main page.

In addition, the Editor checks the status of all active articles.

Firstly, the Editor selects to Assign Reviewer.

Later, the Editor will send a response to an Author.

To do this, the Editor selects to Receive Article, and then the system
presents a choice of entering a new article or updating an existing
article.

Firstly, the Editor selects to publish article.

L% [

Usgloandeinunisvhanuazeinusylyn HAANS
the system verifies the information and returns the Editor to the TP
Article Manager main page.
In addition, the Editor checks the status of all active articles. FN
the Editor selects to Assign-Reviewer. TP
the Editor will send a response to an Author. TP
To do this, the Editor selects to Receive Article, and then the
system presents a choice of entering a new article or updating an FN
existing article.
the Editor selects to publish article. TP

lunsuszdiunssuaumsviantazenuslon atldyadeyaienaistoniny

ALANIAINNADINITTONALISAALINUNITHAIU WAV NTUHELNTUNAY Taiuselenlu

ANYULUNAUIIUIU 32 USELeA WaztlaniaIn1sNa@aunisiialilaze1nussleaniy
Cy3 a‘a{'d

nszvIunsivaue aenisii POS tagging 9INULAZARARLALaIAE tag WU IN + 7 fiag

iuiiegavessslensenty nuilvinaansakandlunsien 4.2
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MANUELINUTEIYA

v = s v X
"y NE]UI‘UV]?‘T]\T‘UU

yes no
MAuazeInUselon yes 27 5
MEELTLIVIYAIUNIW no 0 0
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NA19N 4.2 @315019A1N 8 TUAIS19AINUAAINLARDUANLIUND VN AIAIL

5¥AN A1ANENABY wazAn F1 lansaunisikanslumisnedi 4.3

A9 4.3 WaANSAIsYINANNELa1nUSElen

mafiaild M3 WAANT
TP 27
AMANNTLAN = 0.84
TP + FN 27 + 5
TP 27
AGRRTTHTE ] = 1.00
TP + FP 27 + 0
+F1 Precision X Recall 2 1x 0.84 _ 0.84 0.91

X — =2X =2X
Precision + Recall 1+ 0.84 1.84

% 4:1' =3 1 g.j/ ) 1 4 v
PNNAGNSLUANTIN 4.3 2LUINIUTURBUNTTINANUAZDIAUSLTAABDUUII b

UszdnSaninidleUseiliumeAalnusedn A1Augnaes wagan F1 961915AM3 AENUI

Tuunsussleavglianunsainanuazaiald WesainUsslemsususiienguaIynunig

%

(Prepositional Phrase) #ivintinvsnaUszlen wulsgleanTuauaie “in addition,” wag

“To do this,” Tun15199 4.1 Wuau-aatu deulelunisvinalnnazeindselonaiadlal

Wegane Feenavzdesiimsusulsuiaindamivnudelusuian

4.3 nMsusiliungluniseana Actor

TulaseasnausslonvadendnstiennuikanininuaasnIssenawlIsazUsenauly

A8 2 drunanhe d1uved Actor kag Action d1M5U Actor zUAASEN “HNTEYin” Ugi

Action Agansiy “Msnsevimsensvinan” denglunisanea Actor du agldlunsyuiuns

afin Actor v3e “gnsevin” Meglusunisiegnveslselen
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dusunsussdunglunsada Actor du Hunisussdiunsnuussleaiing
Tunisania Actor @1sunsaana Actor eensle lagtuanisana Actor waazusylaa 119
m'im%mﬁauﬁ’uwamaaé’wp:&%m%wﬁmmm warldmssmnunanedeuiieraslunns
AUIUAIAIINTEAN ATANLILUNET tazA F1

TumsUseifiunglunisain Actor agvihnnsguidendsglonanyndeya SNLI &
Hundsteyaisiusiuusglonnudinguidoulusuuuun1wsssunid §1uau 1,000
Uselea uazidleviinisneaeunglunisaia Actor munszurunsitaue laen1svia POS
tagging warl¥ tag Tunsi3suiiisurunglunisada Actor Lilevinnsadadunsmiengs
AuuilegludwmisiegauesusazUsslen uaginsiisuiiivuiunanasmegidony

fananIflo819lunNs199 4.4

d' ) I v a o A = )
#1579 4.4 GYJ@EJ'NNaaWﬁﬂqﬁﬂﬁgLNUﬂaﬂLUﬂqﬁﬁﬂﬂ Actor LBINYUNUNALRAY

sz lon HAGNT

[a young woman] is smiling and looking away from the camera.
[the elderly people] are crossing the crosswalk.

[a man] is sick next to the toilet.

[the young boy] is asleep while the woman is watching television. TP
[the police] are controlling an unruly crowd.

fa man] is laughing as he watches a show in a theater.

[a man] and woman setup a camera

women] in red are performing with nun-chucks.
the group] of people are smiling for their family photo. FP
a woman] and kids climb up the.

a group] of men and boys look upwards at something.
[a group] of people walk through tear gas.

there are people sitting on benches outdoors.
swimming in the wide blue ocean.

is operating a small handheld electronic device. TN
there are two people walking in the sand.

there are a group of track runners bracing to take off.

(
[
(
[

rose petals being thrown at an asian couple. FN

Ipgiiion1sSeuLIguAUHNAIREEMURTEIVIYINATUIY 1,000 Uselualad
ansauanslugvuuumsanuaaandeuliniuwandlunignd 4.5 ngh

TP (True Positive) fiaUszloaiingaunsadnn Actor lalagnsaniunaiany
TN (True Negative) Fiauszleniingadin Actor Lilduaznssiunaiaay
FP (False Positive) AaUssloafingann Actor I wei Actor Niarinlanulinsaiu

wawae wnTiiinderanaindnuaziilumsznglunisadn Actor du anunsaaninlaiies
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Sundenguusasiunufiogiunisnegavesussloamintu i Actor iadnléu &
naud1BuY MimthilveneUsesulusglonsy Actor Aldashinssiunaiaas

FN (False Negative) Aatszlaniingarin Actor lailél wifl Actor lunaiaas i
AadeRanaindneasdilumsnznanisyin POS Tassing iinaluduneunisadn Actor
snseg1aUselen “rose petals being thrown at an asian couple.” lunn5137 4.4 3
A1 “rose petals” dlorunszuIunisy POS Tagging Tkadwsidu “vBD NNS” R
Sududsslansaemnien Suinldldanunsaain Actor I¢ uinaasvzLesLREafuil
Hunguiunudaiulszsuvesslen

A1519% 4.5 MTANARIALARDUYBINAANSNTANA Actor

NANISANAAQE

nglun1sania Actor

yes no
NALRAYAIY yes 676 1
ALTEIYAIUNTY no 344 32

= ¥ = ° = !
NA15197 4.5 @115alTAIN18TUAITIAIUARIALAR B UAIUIULNENNAT

ANUTEEN AIAINYNADY WazAn FL ladsaunisiueanslunnsad 4.6

M13°99 4.6 nansUsEliunglunIsania Actor

mafiaild MIMUIN WAANT
TP 676
MANUTLAN — 0.99
TP + EN 676 + 1
TP 676
manuuiud | 0.66
TP + FP 676 + 344
P iSi X . X 0. .
+F1 o TECI:SL.OTL Recall e 0.66 x 0.99 2\ 0.65 0.79
Precision + Recall 0.66+ 0.99 1.65

NHAFNSLUAT197 4.6 wnUIanIsusEiunglunisann Actor Aoutng
TisganSnmifideusyiumeAnuseydn eglsnnuAInugnaes wasA1 F1 9snudn
vlsglenazlilanansaanin Actor lognfed HanAUINMEeNgUAUNNTUALAIEAMTE
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“A'man in an army uniform meeting someone foreign .”

“A group of people walk through tear gas.”

91NFI0819T9AU HaRaNEN15aR Actor menglunisadia Actor azla
“<A man> in-an army uniform meeting someone foreign .”

“<A group> of people walk through tear gas.”
wazniegaieaiull naadnsfiaaslaodidermameniuasls

“<A man in an army uniform> meeting someone foreign .”

“<A group of people> walk through tear g¢as.”
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nauvaIRuINARgiuwnlsteanvesUselonvinty duiuenrvgiesiuAvienguAvin
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4.4 n15USTUNANTSENA Actor

TuenastemNuNLanInIufaInNIsEanALlIsazUsEnaulune Actor khas
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Action ae Actor 9199:,8u “ypma”, “szuvdes”, “MiIgeIn”, Wi “unun” lnuAne

nquatma1ll dnazegluguvuduunienaudiuiy deiu Jsdndudeadinglunisadin

Actor wieldfdnsunisadnfiuiuvsenauauunilu “gnsey” wse Actor ianuniie
M lUBNANTURAINILARIALFBIN ST
dawnsumstssduludinil wdumsUssdiuannuadnsae Actor ianuaianald
1% = v 13 s ° U eav Yo = = 9
NLONAIFTBANUTLANIAIINADINITTONAKIS ket maansNlaiinsiUSeuieuiuna
WAL Ie Iy kaglinnsmunaiandatitot s lunsAININAIA N SEAN
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LONATVOANUNLANIAIUADINITHNARITAINISIIN 4.7
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F19797 4.7 fiaeting Actor isnanianina liuaznlreumieuiunaiaas el dancy

Actor Aafiale

HARALAURLTL VLY

AsenuNaLaay (TP)

laiflunaweas (FP)

THE
THE
THE
THE
THE
THE
THE
THE
THE

AUTHOR REQUEST
EDITOR REPEAT
REVIEWER
ARTICLE
EDITOR

READER

SYSTEM

AUTHOR

WEB

THE
THE
THE
THE
THE
THE

REVIEWER
ARTICLE
EDITOR
READER
SYSTEM
AUTHOR

THE
THE
THE
THE
THE
THE

REVIEWER
ARTICLE
EDITOR
READER
SYSTEM
AUTHOR

THE AUTHOR REQUEST
THE EDITOR REPEAT
THE WEB

Tun1sussiunanisaia Actor atldyatoyalena1sU8ARILILAAIANABINTS

FaNAWITMABINUNITWAIUNIUF NS UNBLNTUNAIY LazilayiInIsNAaauNanIsana

Actor anunsguIUNITNUEUs lnani1391 POS tagging wasld tag lumsieuisuiunglu

n1sana Actor WevinnsanaduiusenguauueglumuvididiegnvesnazUselen

1 4 LY ¢ v a N = v
NUIANaaNEAILEnTlun15199 4.7 LLagﬂ']miﬂLLﬂﬂﬂugULLUU@]W?"IQF’W’]@JQ@’]@LF‘W&E}U@Q

A1519% 4.8 Iae?l TP Ao Actor RanalauwasnsinuNalaas wag FP Ao Actor Ranmleaws bl

Tunataay Tnetaranandnwusiazasurgludsudnly

AT 4.8 ANTNAIUARIALAROUYDINANTENA Actor

nan1sannmenglunisaia Actor

yes no
NALRAYAIEY yes 6 0
v A v
HLTEIRYIUAY no 3 0

NHIFNN 4.8 @u15a AN SIUAITIALARINARDY ANUIUNDYIIAIAIIN

S¥an Fi']ﬂ’J’]iJQﬂéfaﬂ harAl F1 AaLbanInanIsans Actor A9m1s199 4.9
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MN519% 4.9 WanISanm Actor NAWINNsaAgUA

mafiaild EGRITEL WAANTD
TP 6
ANNNTLAN - 1.00
TP + FN 64+ 0
TP 6
RAGRRTHTE — 0.67
TP + FP 6+3
. Precision X Recall 0.67 X1 0.67
mF1 X =2 X =2 X 0.3
Precision + Recall 0.67+1 1.67

INNAFNSIUAITIN 4.9 IENUIMNANTANS Actor ABUINIMAUTLANSAINNA
4‘ a v 1 = 1 < 1 v 1 v a a -dl
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Aot FeamnMiuguiiilen nnseuaunsyil POS Tagging dANARBAIINGNUBY Actor
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anmle ansag1auselensaiu
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“The Author request to submit the article by email to the Editor.”
91N Uselendiu naaansmenglunisada Actor azla

“<The Author request> to submit the article by email to the Editor.”

wazndegsUsslenbedtull naadnsiaaslgidearigynniwagls
“<The Author> request to submit the article by email to the Editor.”
wigluguililunsiznszuaunasvia POS Tagging lar1nualiddn

“request” (Wufnuu vse tag Wu NN aeliu nglunisada Actor Sdlananisainfe “The

b4

Author request” #18ng) “DT + NN+ NN” Tug e 11383915y A UA 191 LA A uaaiin

« » & o o - & v O v o 2 o vy
I’QC]UQST WuAINIeN %159 tag LU VB AduY EJJL?IEJ'J%WQJ]@WUJW’]‘H']Q\‘iﬂ’]llﬂlﬁﬂﬁﬂﬂ Actor lﬂﬂa

“The Author” @wssfiuguiuung “DT + NN” iUusiu

4.5 n1sUseiiugunslananala

~ a Y] a = A v & = a ~

Fu13lo APAIRUVDININTINATOU ALAASIALTIULLIV NI BNGANTTUVDNIUN
nduluganawls neluanuideilfe Actor way Action

dnsunisuseiiuduslenanalatu Wun1sUssiuaIng1uIuYed Action Tuws
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Y
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“ Before this use case can be initiated, the Author has already
connected to the Online Journal Website. The Author can choose the Email Editor
Button. The System uses the sendto HTML tag to bring up the user’s email system.
The Author fills in the Subject line and attaches the files as directed and emails
them. The System generates and sends an email acknowledgement.”

uazidlevinnnsain Action vadlsiaz Actor 9naTeyalonansTaAINTILARS
ANABINITTONALITUAY ANUNTOUARIFIDENNARANENTANATUISLONIO Action UBULsaY

Actor l9Ran151971915799 4.10

A15199 4.10 HAaNSNISANATUISLaUSD Action Way Actor

Actor Action P
e use the sendto html tag to bring up the user 's TP
THE SYSTEM email system
e generate and send an email acknowledgement TP
e have already connect to the online journal website TP
TP

THE AUTHOR e choose the email editor button e

e fill in the subject line and attach the file a
direct and email them

THE AUTHOR ) ]
REQUEST e to submit [THE ARTICLE] by email to [THE EDITOR] FP
THE EDITOR ) o . .
REPEAT e step 3 and 4 until sufficient reviewer be assign FP
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v 3 s a v o =3 [} [ ! = o v a 1%
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TP f® Action wag. Actor NafinlanssiURARALMEELTe Y18y

FN fia Action uag Actor ldlaninsoarialausiiilunalnagmerideviny e
TaianaInanuMziiinn Ysglealiniunisain Action waz Actor Wi o19azlilaegly
TassasauseloaMluanuee “Actor-Action-Object” fatiy Javinlvldanuisasinnisana
Action wag Actor Mluusgleale

FP fa Action uaz Actor Niadalauslinssiunataagimgdidesvigy lng

TolanaInanwziiinan Ussleaniniunisann Action way Actor Hu luustlualagnssy
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Auneves Actor nlignaes vielunsdinArassnuingnunuiinig Actor Nlignaes A
winll v liuseleadsnany anale Action wae Actor ilinssfiuraRagilTeIvIey

AN 197 4.11 MNNAUAAIALARBUYDINAANSNNSANATUNSLD

Furslefianald
yes no
NALRAYAIY yes 298 42
EEELADY no 18 0

NAN5199 4.11 @1115019A1N8TUAITIAINUABIALARDUAIUIULNEUIAIAINY

SEAN LAFIANNISALEAIIUAISIN 4.12

A15719% 4.12 Han1sUseiugunslanaiale

a Hqu o s
matan 1y NITATUIDL Waand

TP 298
MANUTLAD = 0.88

TP + FN 298 + 42

£ 6 Ql' 1 £ 1 o | ¥ 4
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Actor anale wiliinsaiunaRaemiediieiviy iesnniiaderaranlutuneufeuming
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gonAwIsLUURluwiRINANNdeIN ST e A ST T uTem Ui ug umaTaf1uN1T
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5.1 AUEARLAINQUIAIAYRINITIY

1) iioatndurileniedrfunisinnuveswenduisdmsugldanuluusasinm
wuusaludRnnenatseudesnsaiugendusiidudennumemaiiamunisuszaiana
AYITITUVR

2) Wilethdursledilaunadrndunuusiasinszurun1svesgonduas (Process

Modeling) LuusRlusiA

5.2 a@gunszuauns

o a a o r.:qu v [l [~ 1 [ = v A
n3zuuN1stuNIsAtun13ded lawuseanidu 2 drunan Aen1sadnenguie
IATILAATIAS NN wazNISERR Actor way Action
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Two women carrying grain on their head.

89

Two women collect grain to feed their families before the upcoming famine in

the land.

Two women carrying grain on their head.

Two women are chatting while they carry grain.

An African woman carries a parcel on her head.

The woman is returning with her clean laundry.

A girl in a blue school uniform climbs a tree and stops for a picture.

A schoolgirl is sitting on a tree branch.

Women carrying items on their heads walk down a dirt path with greenery on
each side.

Woman are carrying fruit baskets on their heads.

A woman walks up a path that cuts through cultivated plots while balancing
straw on her head.

A woman walks up a wooded path.

A woman walks up a path that cuts through cultivated plots while balancing
straw on her head.

The woman is bringing straw to the stables to feed the horses.

A woman walks up a path that cuts through cultivated plots while balancing
straw on her head.

The woman is having a hard time balancing the straw on her head.

A woman walks up a path that cuts through cultivated plots while balancing
straw on her head.

A woman 1is walking down a path while carrying straw and balancing some on
her head.

A woman walks up a path that cuts through cultivated plots while balancing
straw on her head.

The woman is walking by herself.

White dove glides above water.

Some birds are gliding back home.

A woman cooks a variety of meets on a grill while others stand in the
background.

A woman is grilling hotdogs for her family.

A large white bird flies out of the water.

The dog scared the bird out of the water.

A large white bird flies out of the water.

The large white bird is a duck.

A woman in a white apron is cooking all kinds of food over a grill.

There is a womb cooking outdoors.

A woman grilling a variety of different kinds of meats at a cookout.

A woman grills meat for a family reunion.

Two women wearing coats and carrying bags walk down a street.

Two women walk down the street during a 'shopping trip.

Two dogs are chasing each other in a yard.

the dog is a lab.

A gray labradoodle jumps over another large dog.

A gray labradoodle jumps over another large hunting dog.

Two dogs playing incgrass.

the dogs are playing fetch.

A group of people discussing the merits of the mullet.

a group of people discussing about mullets because it is a passion.

A group of people discussing the merits of the mullet.

some people are arguing and yelling at each other.

A group of 70's or 80's era Caucasian men and women seated and having a
discussion.

the people are wearing crazy clothes.

Four people in a room sitting down while a woman in blue talks to another
woman sitting behind her.

Four people in a room sitting down while a woman in blue talks to another
woman sitting behind her on a rocking chair.
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Two people sitting in orange carts.
People sitting down.

Three woman and two guys are sitting in a room talking to each other.
The people are having a meeting.

A boy with a red and white shi olue shorts jumping up to hit a ball.
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Submit Review

Before the Reviewer submits a review of an article, the Reviewer has already
connected to the Online Journal Website. To submit the article, the Reviewer needs
to submit a review of an article to the Editor. The System should provide the button
of the email Editor on the Website for the Reviewer. The System should provide the
HTML tag to bring up the user's email system. After the Reviewer fills in the
information form and attaches the files as directed and emails it, the System

generates and sends an email acknowledgement.

Search Article

The Reader has already accessed the Online Journal Website. The Reader chooses to
search by author name, category, or keyword. Afterwards, the system displays the
choices to the Reader. The Reader will select the article desired, and then the
system presents the abstract of the article to the reader. The Reader chooses to

download the article and the system provides the requested article.

Update Author

Before the Editor enters a new Author or updates information about a current
Author, the Editor has already accessed the main page of the Article Manager. When
the Editor selects to Add/Update Author, the system presents a choice of adding or
updating. The Editor chooses to add or to update. If the Editor is updating an Author,
the system presents a list of authors to choose from and presents a grid filling in with
the information; else the system presents a blank grid. The Editor fills in the information
and submits the form. Finally, the system verifies the information and returns the Editor

to the Article Manager main page.
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Use Case: Search Article

Initial Step-By-Step Description

Before this use case can be initiated, the Reader has already accessed the Online Journal
Website.

1. The Reader chooses to search by author name, category, or keyword.
The system displays the choices to the Reader.

The Reader selects the article desired.

2
3
4. The system presents the abstract of the article to the reader.
5. The Reader chooses to download the article.

6

The system provides the requested article.

Use Case: Submit Review

Initial Step-By-Step Description

Before this use case can be initiated, the Reviewer has already connected to the Online Journal
Website.

The Reviewer chooses the Email Editor button.

5

6. The System uses the sendto HTML tag to bring up the user’s email system.

7. The Reviewer fills in the Subject line and attaches the file as directed and emails it.
8

The System generates and sends an email acknowledgement.

Use Case: Submit Review

Initial Step-By-Step Description

Before this use case can be initiated, the Editor has already accessed the main page of the Article

Manager.

1. The Editor selects to Add/Update Author.

2. The system presents a choice of adding or updating.

3. The Editor chooses to add or to update.

4. If the Editor'is updating an"Author, the system presents alist of authors to choose from and
presents a grid filling in with the information; else the system presents a blank grid.

5. The Editor fills in the information and submits the form.

6. The system verifies the information and returns the Editor to the Article Manager main page.
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ACTOR ID ACTOR NAME
A THE AUTHOR REQUEST
B THE EDITOR REPEAT
C THE REVIEWER
D THE ARTICLE
E THE EDITOR
F THE READER
G THE SYSTEM
H THE AUTHOR
I THE WEB
ACTION ID THE AUTHOR REQUEST ACTION
Al to submit [THE ARTICLE] by email to [THE EDITOR]
ACTION ID THE EDITOR REPEAT ACTION
Bl to submit [THE ARTICLE] by email to [THE EDITOR]
ACTION ID THE REVIEWER ACTION
Cl return their comment
C2 submit a review of an article
C3 have already connect to the online journal website
c4 need to submit a review of an article to [THE EDITOR]
C5 fill in the information form and attach the file a direct and
email it
Cé6 complete their review
ACTION ID THE ARTICLE ACTION
D1 be accept a write ,1 decline
D2 be accept ,1 possibly after a revision
D3 be publish to the online journal
ACTION ID THE EDITOR ACTION
El access the entire system directly
E2 outline the process for each user separately a follow
E3 enter it into [THE SYSTEM] and assign it to and send it to at
least three reviewer
E4 send a copyright form to [THE AUTHOR]
E5 enter a new author or update information about a current author
have already access  the main page of [THE ARTICLE] manager
E6 select to add/update author
E7 choose to add or to update
E8 be update an author
E9 fill in the information and submit the form
E10 enter a new reviewer or update information about a current
Ell reviewer
El2 have already access the main page of [THE ARTICLE] manager
E13 select to add/update reviewer
E1l4 choose to add or to update
E15 be update a reviewer
El6 fill in the information form and submit it
E17 receive an article
E18 enter a new or revise article into [THE SYSTEM]
E19 have already access the main page of [THE ARTICLE] manager and
have a file contain [THE ARTICLE] available
E20 select to receive article
E21 choose to add or to update
E22 be update an article
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E23 fill in the information and submit the form

E24 will assign one or more reviewer to an article

E25 have already access [THE ARTICLE] use the update article use
case

E26 select to assign reviewer

E27 select a reviewer

E28 have already access the main page of [THE ARTICLE] manager

E29 will select to receive review

E30 fill the review in the information form and submit it

E31 will send a response to an author

E32 have already access the main page of [THE ARTICLE] manager

E33 select to the response by a button

E34 fill out the email text and send the message

E35 a already access the main page of [THE ARTICLE] manager

E36 select to check status

E37 remove [THE ARTICLE] from the active category

E38 have already access the main page of [THE ARTICLE] manager

E39 need to select to remove an article from the active database

E40 select an article for removal

E41 will transfer an accept article to the online journal

E42 have already access the main page of [THE ARTICLE] manager

E43 select to publish article

ACTION ID THE READER ACTION

Fl have already access the online journal website

F2 choose to search by author name ,1 category ,2 or keyword

F3 will select [THE ARTICLE] desire

F4 choose to download [THE ARTICLE] and [THE SYSTEM] provide the
request article

ACTION ID THE EDITOR ACTION

Gl display the choice to [THE READER]

G2 present the abstract of [THE ARTICLE] to [THE READER]

G3 provide the button of the email editor on the website for [THE
AUTHOR]

G4 provide the html tag to bring up the user 's email system

G5 generate and send an email acknowledgement

G6 provide the button of the email editor on the website for [THE
REVIEWER]

G7 provide the html tag to bring up the user 's email system

G8 generate and send an email acknowledgement

G9 present a choice of add or update

G10 present a list of author to choose from and present a grid fill
in with the information;

G111l present a blank grid

G112 verify the information and return, [THE EDITOR] to [THE ARTICLE]
manager main page

G13 present a choice of add or update

G1l4 link-to the historical society database

G15 and present a grid with the information about [THE REVIEWER] ;

Glo present list of member for [THE EDITOR] to select a reviewer and
present a grid for the person select

G17 will verify the information and return [THE EDITOR] to [THE
ARTICLE] manager main page

G18 present a choice of enter a new article or update an exist
article

G19 present a list of article to choose from and present a grid for
fill with the information ;

G20 present a blank grid

G21 verify the information and return [THE EDITOR] to [THE ARTICLE]
manager main page

G22 present a list of reviewer with their status
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G23 verify that the person be still an active member use the
historical society database

G24 email [THE REVIEWER]

G25 return [THE EDITOR] to the update article use case

G26 present a grid for fill with the information

G27 verify the information and return [THE EDITOR] to [THE ARTICLE]
manager main page

G28 return [THE EDITOR] to [THE ARTICLE] manager main page

G29 return a scrollable list of all active article with their status

G30 return [THE EDITOR] to [THE ARTICLE] manager main page

G31 provide a list of article with the status of each

G32 remove [THE ARTICLE] from the active article database

G33 return [THE EDITOR] to [THE ARTICLE] manager main page

G34 will transfer [THE ARTICLE] to the online journal and update the
search information there

G35 remove [THE ARTICLE] from the active article database and return
[THE EDITOR] to [THE ARTICLE] manager home page

ACTION ID | THE AUTHOR ACTION

H1 be ask to make some change base on the review

H2 either submit an original article or resubmit an edit article
H3 have already connect to the online journal website

H4 fill in the information form and attach the file a direct and

email it

ACTION ID THE WEB ACTION

Il publish system have four active actor and one cooperate system
12 be [THE AUTHOR] ,1 reader
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