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Abstract For high quality of software, it

should be necessary for defining and analyzing the exact requirements at

the early stage of software development. But readability and understandability of most natural language requirements

are inaccurate and difficult for identifying

use cases. The requirements are duplicated for objects or temrs with the

same meaning. To solve this problem, it should need an effective way of requirement analysis based on linguistic

and semantic textual analysis. In this paper, we propose to improve a semantic analysis method adopted with a

linguist Fillmore’s

linguistic mechanism.

This method may expect to analyze easily readable and exactly

understandable requirements specifications through modeling the goal oriented use cases with natural language based

requirements.
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Use Case Extraction, Requirement Analysis

=2

—

. M

AEN7) wEell SR

240 ojgc,
Aol AE LTAE

B3 A e ¥

EA AZELOIE ety flaiME 2R WSe] A-ME AT [2]9] AT AE Fillmored] wAY
& A BAslo} ek 2] SHE BAE  E2 B9 A4 8T Aolo] WE PUS AeEHe
QPAEe oFE WA, AL L fAB WSS o, waE apAlEe Auele e B4 W o
Al get ote] @ AR AdolR 2 gate] @ TANRENS Aala, AH 23 9 mdgdic)
"R, T AZEY ] T AT Received: 15 November, 2017 / Revised: 1 December, 2017 /
A3, (HASE A=A Accepted: 8 December, 2017

s ]

7( 3] L

%O]LHEL«UL
ﬁ??—lxk 20179 11€ 159, FA9E

AAQEALAL: 2017 129 8L

A E A 1 E AT s A 2
120179 12€¥€ 19

*Corresponding Author: bob@hongik.ac.kr
Dept. of CIC Engineering, Hongik University, Korea

- 97 -



Effective Requirement Analysis Method based on Linguistic & Semantic Textual Analysis

Ak o] W ARgAe] @7t BAEY] wjie] )
Wl AT} HE AR 278 FAle B8]
o]=Elth A L Anton< Goal 2287} AU S A% 7
&S ol gate] QAR BAE g, o)

& %ol Aol ul frado] o} A4
 [419] AelAE Aol AdS o] et f
B23} Goal&Scenario 719He] 2 PANEY 33 7)
&3}AT). Goal REYe avAel QA A
Ik AluE S 2] AeHS Asly] mjil
AR A $R 8 sk o] uh
2] 2 (frame) & & 7AFES WA soksl7]
Hol| Wla] Be Alzke] We

o] el BAL 9jo)o]
qog QA

i)
rlo

& o
o

)
2

o
[>
)
o

oz, Mo

[}

Y
L oo oE o

oo 1R o
>

g
N

ol
o
I}

Ir fo
=
1

Mol
=
Mo
1
o
o ot
:C‘>L_t’
ol

_\)J
e E
oot
o
O M

e > &8 & o rr o
ol
i
[rt
o
ko
-
>
>,
o
g
(e}
=
rfu

RO
Shd
1

i
=)
z

= ko
-

K3

i

o

N

rlo

1o o
=

il

N

)
™or

oo
It
by
a=h

o
[e]
~ %

o
b
o
B
il
(o]
rh
2L
ot
2
b
N

ot

_v;
Rl
m
rlo
lo,
=3
il
N
)
1
i)
oo

o O
=
)
o
ot
Mo
2
i
:CI>L_11
s
of
ol
N
Ho
:CI>L_11

ﬂl'l)l' Jl o o?‘.‘,
oo BT
(omx X 2

> ooz %
ul
dlo E
< P o
@ =
é 2
8 M
S.D_ =Y
E M
® o
tlo ol o
T EE
==
Ho

%
)

Ho

[>

)

o

y

il

hat

i)

i m
&

o

dob
o

X

4o
iy

ol

N

:Oé
e
t
2
1o
(@)
Q
w2
)
g
i
=
%,
ol
ol
R
ful
t
o
X, ok
i)

2
v
Ho
[>
)
o
[>
12 N
g
<
o,
g o
ko
-
>
ot
¥ M
1
Mo
o3
g
i

sl elzE, 17 *
2 PR B =R PAE thest gk 2gelA

=5 93k 7§44 Fillmore2 case Mechanism= 417 3k
th 4ge e Aol S FARIORREH fFaA o]~ F
Z A4S AFe) v o 572 A2 F AF
= 7w

1. Fillmore’'s Case Grammar

IRoje] o]Z2L HF FRoA BE 9u] x| 7}

S A QuES B BT AAIG A o)
£ ayeith AEHe FAME FAHSR 7F Tol9] o]
ARl WAL &t gn|FxE AT FRolE
ol A wARe) o] Aol o] om| 24 BAE “Case” =
Aottt Aol M3 25 (case frame)ol 2L 341,
A YA AT e AR OE AES BAISH
712 AF¥2 Agent, Instrumental, Dative, Objective,

Factitive, Locative(1968) 5 6714 ZAS& A<]51%
19716l 9l 4oz F4= 3 & 12 dEo7} A
Algt Aol Ao E eIt

E 1, 220{9| A Ho|
Table 1. Fillmore’s Case Definition™

Case Definition
Agent the instigator of the event
Counter— the force or resistance against which he
Agent action is carried out
. the entity that moves or changes or whose
Object .. . L. . .
position or existence is in consideration
Experiencer the entity which receives or accepts or expe-
riences or undergoes the effect of an action
Source the place from which something moves
Goal the place to which something moves
Locative location or spatial orientation
Ins ent the stimulus or immediate physical cause of
the event
Result the entity that comes into existence as a
result of the action

2. The Requirements Extraction based on
User Behavior Analysis

71& =ioAME Goal T4 248 B3l AHEAL ¥
9 7Iuke] QAN FE EE Adadn. o) Wy
< S GWIH S 7|2 ARl 43
Context Data)E X733t} o] dlolE & AHE-
AL A JAE BAg T8 o BAVES AN
2 ¥l A B (User Behavior Data)E TZ3}ekt}l. +2
stel dlojE= AMAF AF, A9 1 AABAE FA8
o] Q4 AMEE FE3t) Goal 7]1WHe] 4] =
FAe] AbgAa dolEE wh= ot apgate)
5 (Action)S Ztzte] Sub-GoalZ  AAIBIe] B
(Activity) & E=%311L, o]& ) El(Behavior) B= <] gt
=4
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e Aot
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*S: System
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a3 1. ASA e xS
Fig. 1. User Behavior Structuring

lll. Refined Case Grammar
Mechanism

1. Refined Case Grammar Mechanism
Goal 7IRto. & Apde] @4 AKERS 2dsty] 9lal, &
—4 Case Grammar®] 7S 71413819

2 JNos aTAge B4
Aoz 7h o] ojnl
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A gAE ApEE 5= Qi A
Actor, Secondary Actor, Object, Source,
Theme, Instrument, Verb, Goal®} #8714 Ao & -
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Table 2, The Improved Case Grammar

Case Definition
Agent the instigator of the event
Secondary— the force or resistance against which he
Agent action is carried out
Object the entity which receives or accepts or ex—
! periences or undergoes the effect of an action
Theme subject that is changed by action
Source location or spatial orientation
the entity that comes into existence as a
Verb .
result of the action
the stimulus or immediate physical cause of
Instrument
the event
the system goals that achieve from the
Goal
needs of users

2. Use Case Notation
F 32 (719 Aol A ARk WEE S Ao
o] E/WE FaAol2E A7 71E ATelAE
=87 Fojo] A, =33 =Tl A= 3 Wt
3 }

A& 7 749 of(predicate) ol Al F4d o]
AN YERITE B =& A

(Main Verb)2} gttt 2) ]
(Argument)©]™, o] T HALE E/\] 3t} 3) Extend$}
Include 1}74]5 ESEal QQEE UERdL 4) o] st Ee

1-[1
d

E 3. gAA0lA E7|y"e
Table 3. Use Case Notation

Notation Comment Notation Comment
P 1) Predicate 4) Extend/Include
(main verb) Relation
5) Reverse
2 J?r:go::;ent Semantic
Correlation
3) Semantic 6) Extend
Correlation {3 Condition
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IV. The Use Case Extraction Method
from Requirements Specification

FroAol 28 FEEY AL Ade] aTALGe

stanford parserZ ©|-&3
SRR EI 45 5
HAYZE I

1. A Use Case Extraction & Use Case
Modeling

Step 1: Requirements Analysis
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system Goal= Y, UseCase(Sub — Goal)

Sub-Goal= ¥ Requirement

7 \
[ R)ee(R @ (X ) @} - - - Requirement = ¥ Scenario

a8 2. JHME B8 AS X
Fig 2. Refined Goal Hierarchy
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Customer sent the postal mai\@cuslomers use bank service.(G2) Customer opensa |
bank accaunt in the post office.(62) Customer accepts the postal mail to postal H
worker.@The post office prov‘des the insurance service.(G3) A postal worker registers |
the mail Thformation to the system. Customer buy an insurance policy to the postal |
worker. (G? Customer fransfer the moriey to other account.(G2) Mailman delivers the

postal mai \to its desnmanon@ :
| | .

G1 Cus‘omer Tent thq postél mail.

Customer accept#the postal mail to postal worker.

A postal worker reglsters the mail information to the system.
Mailman deliverdthe postal mail to its destination.

[No.__[Requirements __________|

R1 Customer sent the postal mail.

R2 Customer accepts the postal mail to postal worker.

R3 A postal worker registers the mail information to the system.
R4 The customer pays the postage to employee.

R5 The postal system sorts postal mail from zip-code.

R6 Mailman delivers the postal mail to its destination.

3

a2 3. JHME 2E AS TE 7lge] K20l 2PA 24
Fig. 3. Improved Goal Hierarchy based Natural
Language Requirements Analysis

Step 2: Sentence Analysis
1A, 2D QAN A5 S o]&3}

e 25 B4 B AdFo)AE stanford
parsers  A-E3F9th.  Stanford parser=  “Stanford

Natural Language Processing Group” ol 4] R =

o] == AMEAEC] 4] Y 725 44T o AL
|3}, B4 e 7 HEYAE 7Rte g 749
FTHA 1EE BAS BAE HRE ol §ste] &%
o] 92E #AE FEIL vpA o R B rEQ £
o] #AE == Yepit). 19 4= stanford parser
2 BAE g Fxolth

R1 Customer sent the postal mail.

R2 Customer accepts the postal mail to postal worker.

R3 A postal worker registers the mail information to the system.
R4 The customer pays the postage to employee.

RS The postal system sorts postal mail from zip-code.

R6 Mailman delivers the postal mail to its destination.

——

R1, Sentence 1 R2, Sentence 2

ROOT ROOT
s - ,;,, .
— | T——|| & v
NP VP | e |
I oA e e 3
NN VBD NP . | AN
‘ ‘ A Customer accepts DT JJ NN TO NP
& ~
Customer sent DT JJ NN AN
‘ the postal mall to  JJ NN
the postal mail postal worker

a3 4. 2% 24
Fig. 4. Sentence Analysis

- 100 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 17, No. 6, pp.97—103, Dec. 31, 2017. pISSN 2289-0238, elSSN 2289-0246

Step 3: File List
1A} 2 A e A, A5 H|oJE 52 FARE AR
T-E% 3L File listell A=t} o] #A-2 5ol Q74
G 24 o) AFekE 903 Basi) o vAE B4
o} WALE 9 elaEe) P 4Gk o] HHE F

s Ak BALE T 5 glom, AAYoR RaYR
=
Step 4: Visual Modeling
A2t RS SUAR ek WA 1 A eA
o] AL

= QAR 243} 94 Agolg R,
123 BANA S5 dole g Agstel 94 SAE
At 19 59 dlelA, A4 BAR: “Sent’ 4
9tk 26 84 Agolel B4 ek AT 4 9
=9 A¥eka 43S ol gtk Step 23014 A2

E_}\éoﬂ LE}-F,}- [¢) u]%x'l &J8kS Hli= =3)

J

.
R
ey
B Hz
AU
J

s

4

>~

=
S
en
=
=2
R
rlr

ot
i o ok

o g

2

i v
o "
i

oot

CCOp
Q‘L
rlr
Py
o
‘o
i
v
de
2
)Y
-z
fo,
Lo
=)
)
o
f

2
o
Jz

Wt} 19 5ol A “Sent” A FA
2 Customer®} Postal Mail®

Customers Actor® postal mail> Theme Z 0% l‘f:”fi

Epeass

rO

ﬂJﬂ

3= AdE 7t =3E o =2

t}. 3iA9] File liste 874 E4-50A £45E o
2 sAFEO] St} o714 A AMEoiet AdtE FAME
3] o, AW =gEo] ¥3H ] =
ZZ3t) 19 5% “postal mail 3 A
%53&% Zh=t}, 3k ‘postal mail ¥ A

‘Sort’, ‘Accept S F&% 4 ok E3
‘Customerw I w43 A3E AMEoldl ‘Accept’ s}

Pay's 55 5 ok

A A o
Customer Pay Postage
l SA
SA

A
T /> Employee
T
Postll |« pccept
mail A A
T
T Register
Deliver
(o]
son -
A Postal Mail

System Information

a2l 5. SAF L =35 Al
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