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Effective Requirement Analysis Method based on Linguistic &
Semantic Textual Analysis
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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.

Key Words : Fillmore’s Case Grammar, Goal Use Case Modeling, Natural Language oriented requirement spec,
Use Case Extraction, Requirement Analysis
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1. Fillmore’s Case Grammar
HRolo] o] 22 AF FRoA BE oJv] £Ho| 7}

AR BAAE 71Esto utRE E%@L}. RO
4ol 4 WAS) o] Aele] ol £ 4] B “Case’
Aot} 2 o] W= A S (case frame)o]ghit b,
FAe] ofuld #A7} Q= MR e A BAwT,
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Factitive, Locative(1968) & 67} A& A <lsllch
1971d90= 974 A& £AEUT. & 12 FRJ7} A
AlgE 2] AolE et
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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
Object the entity that moves or changes or whose
J position or existence is in consideration
B . the entity which receives or accepts or expe-
Experiencer : v D &
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
the stimulus or immediate physical cause of
Instrument
the event
the entity that comes into existence as a
Result :
result of the action

2. The Requirements Extraction based on
User Behavior Analysis
7)% E=Rol i Goal F49] #4& Bl ALEAL 3
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&% (Action) S Z}7+e] Sub-GoalZ @AIEIe] 3
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Fig. 1. User Behavior Structuring

lll. Refined Case Grammar
Mechanism

1. Refined Case Grammar Mechanism
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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 sti S Or i iat sical cause of
i ot e stimulus or immediate physical cause of
the event
N the system goals that achieve from the
Goal
needs of users

2. Use Case Notation
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Include ¥H1+= %4 skt epit. 4) o] 34k
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Table 3. Use Case Notation

Notation Comment Notation Comment
( F‘ > 1) Predicate .~ _ = |% Extend/Include
k. J (main verb) ) Relation
5) Reverse
2) I(\'Lg)::;ent W o o oo Semantic
Correlation
> 3) Semantic 6) Extend
Correlation (| Condition
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IV. The Use Case Extraction Method
from Requirements Specification
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1. A Use Case Extraction & Use Case
Modeling

Step 1: Requirements Analysis
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Fig 2. Refined Goal Hierarchy
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\ | , 1

G1 Cus‘omel senl (hq pcs(al mail. i
Customer acceptsthe pnstal mail to postal worker. H
A postal worker reg|sters the mail information to the system. '
; Mailman deliverd the postal mail to its destination.

B et o

R1 Customer sent the postal mail. :

R2 Customer accepts the postal mail to postal worker. i
R3 A postal worker registers the mail information to the system.
3 R4 The customer pays the postage to employee. IE
“: RS The postal system sorts postal mail from zip-code. E

R6 Mailman delivers the postal mail to its destination. E

a3 3. HME S8 AS 71X 7(de] X0 2AKE 24
Fig. 3. Improved Goal Hierarchy based Natural
Language Requirements Analysis

Step 2: Sentence Analysis
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o §e FRE BT
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THES A E o] 83}
W oJ5toAi= stanford
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£33 £4 e wE HEYAE 7|Ne s §49
44 1ES A 249 ARE o] &3] %
o] d2E HAE —’F%f&‘} npR| ko 7

i~ EQ} BA

Epitt, 19 4%= stanford parser

i Rl Customer sent the postal mail.

é R2 Customer accepts the postal mail to postal worker.

g 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.

i R6 Mailman delivers the postal mail to its destination.

S

R1, Sentence 1 R2, Sentence 2
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Customer sent DT  JJ NN
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Fig. 4. Sentence Analysis
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Step 3: File List
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Step 4: Visual Modeling
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Fig. 5. Identifying Verbs and Arguments
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