ISSN 0286-3391

& REIE T AN
g =,

M 22 = W
% 50
Rk 27 £ 3 H

RESEARCH REPORTS
OF
IBARAKI NATIONAL
COLLEGE OF TECHNOLOGY

NO.50

MARCH 2015

VR Ik T2 e 2 P



YT ARl 5 05
H x

RAZRTF 427 e NAF LU AR, TR DV S DEEL e e eeeei i /BT )

A Guideline for Simplification of Requirement Descriptions Specified by Customers

...................................................................................... R OBS )

[T PEIL - FEMILOREDER. — RSO BER & L CTOREHIL—  +oeeeveeeeees M #5020
A AR AR AT B S (TR 26 AEE) +ocvvvrerrecenesennsenneetneetunteteennseenaens (23)
HRIRFZE R OVZZERITIE (K 25 JE) + v v v v eonsensnnstnseneeueeustnsensensenaeenstnsenseneennsens (24)
HEHRE CEAR 254510 A~ 26 AEQ ) wevrereeseensenneetneetuneetueeueetunsoeneennsecnneens (25)
B RUSRIIFICEE e (T 26, 25 4FE) c v v ereerenneetnnetntetuittintttnieiieetaneenneennnes (33)
FEMTTIREE B3 (R 26, 25 AFJEE) +evvneseernnnneetuninttuittttiiitteinitietiieieiiieeenns (39)



RART 47 « RAF LA, F—h DV fHENDDE L 1

RARTF 47 « XA F LA, T— k DV FHEND DELL

NS

HE N+

The consideration of DV and Dating Violence investigation

Tomoko Suga

Abstract: Cabinet Office defines Domestic violence as a violence wielded by the person whom there was the close relations including

spouses and lovers. The violence for the woman became 12 serious problems in United Nations world woman meeting of 1995.

Receiving the world movement, in Japan, DV prevention law was enforced in 2001. Therefore the word DV came to be known as

Japanese people for these 13 years.
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A Guideline for Simplification of Requirement Descriptions Specified by Customers

Yozo TAKIZAWA

Abstract: The author proposes a guideline for simplification of requirement descriptions, which is used in a methodology for describing

requirements by customers themselves. The methodology is derived from the ideas that all of requirement descriptions as requests for

proposal to develop software systems should be written by customers clearly and precisely and notations to formalize descriptions are

expected to be natural languages of customers. Natural language descriptions also tend to be unclear and obscurely so the methodology

needs a guideline to be described by customers and supporting tools. The author is describing the guideline as statement structure rules

with some examples of requirement descriptions and future work.
1. Introduction

Requirement descriptions, as “request for proposal” to develop
software systems, are required for both customers and developers. It is
desirable that all of them are written by customers clearly and precisely.
The reason is that the system specified by requirement descriptions is
required for the customers who know essential functions of the system
better than anyone. In fact, some or even most descriptions for proposal
are also written by developers. The main reason is that most customers
are not used to write requirement descriptions for software
developments. In other words, they do not know very well what and
why must be defined and specified in the descriptions. The customers
are required to do training to write such descriptions necessarily same
as developers while they mostly do not receive training because of costs.
Developers are commonly used to write the descriptions for software
development although they do not know duties of individual
developing systems. As a result, some descriptions include often
various conflicts with undesirable specifications through writing by
developers for customers.

I tried to resolve the above issue by developing and introducing a
methodology called ASRED. Under the methodology, customers
themselves would write requirement descriptions with their natural
language using supporting tools in Japanese"?. It was useful that the
descriptions already included simple structures. Simplification itself
requires the customers’ knowledge or experience to express
requirements technically so it is normally difficult for customers. Now I
propose a method to simplify requirement descriptions fully by
customers, including guideline for simplification. The guideline gives
lexical and syntax analysis transformations to simplify in the method.
Firstly, I describe definitions of requirement description and the purpose
to use natural languages to define requirements after my past studies are
described. Secondly, I introduce a new method and a guideline to
simplify with some examples of transforming descriptions. Finally,
future works for constructions to make supporting tools and systems are
described.

2. Past Studies

I developed the methodology called ASRED, which would enable
customers to write and modify requirement descriptions clearly using
supporting tools to propose system specification correctly (Fig.1).

requirement
descriptions
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abstraction
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lexicalisynta

analysis =

¥\

requirement

descriptions

struC_tLl _FEEI non-structured
descriptions descriptions
simplification

N

unduplication

v

statements
addition

v

analyzed
descriptions

requirement

descriptions

Fig.1 Overview of ASRED Supporting Methodology”



The first version of the methodology was based on simple lexical and
syntax analyses for the descriptions. The main purpose of the analyses
was abstraction of useful statements from the descriptions rather than
full definition of requirement descriptions, because techniques of
natural language processing was too simple and imperfect due to
various restrictions of both software and hardware performances. The
second version had ‘statements addition’ process after lexical and
syntax analyses. The process was expected to use a database and the
methodology itself was also expected to ‘iterate’ for refinement of the
requirement descriptions. The second version of the methodology also
had supporting tools to make and maintain the database for the
statements addition process. It was expected to be used by developers
and derive statements from past requirement descriptions. The
supporting tools were also used to derive words and phrases for the
lexical and analysis process.

Both of the methodologies were based on the following ideas:
a) To derive and refine requirements by customers themselves because
they are ‘stakeholders’ and know requirements correctly
b) To express requirements using natural language because customers
do not need prior learning
c) To process by simple and imperfect natural language processing
techniques because the techniques are poor
d) To construct the system with databases because past requirements
descriptions are needed to derive and refine the descriptions
Many issues of the above ideas were derived from poor natural
language processing techniques. For example, the implementations
including lexical and syntax analyses was developed by a Scheme
interpreter with GUI toolkits, which was originally and mainly used for
symbol processing (Fig.2). Another example was that the refinement
quality was entirely depended on database constructions. Anyway, the
methodology was able to be located as ‘learning tool’ to define
requirements using natural language rather than supporting system

because of need to iterate the processes.

T
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Fig.2 Example of the user interfaces"

3. Validity of Requirements written in Natural Language

As I mentioned in the above chapter, the requirement descriptions
are written in natural languages in this methodology. For describing the
simplification guideline in next chapter, I discuss the validity of writing
requirement descriptions in natural languages in this chapter.

In fact, requirements are specified by various expressions. UML,
which is one of the expressions, is widely used and includes various
expressions which enable to define specifications clearly. And they are
also used for technical areas which are not related to software
development or even computer. It means that customers as inexpert of
computer may also be able to use UML to define requirements. But,
from the point of view of learning notations, UML is still difficult for
customers because it has thirteen notations and each notation is used for
each side of systems and customers must learn at least two or three
notations to define requirements. For example, the class diagram, the
most used notation of UML, expresses the static side of systems (Fig.3).
It can be expressed for static side of system, especially relationships of
objects with properties and actions, but not expressed for orders of
processes in systems and etc. The sequence diagram is mainly used to

express ordering processes and is entirely different from the class
diagram (Fig.4).

human
name
speak
listen
client clerk
company 1% 1 department
occupation answer
call investigation

Fig.3 Example of the class diagram of UML

client clerk

T

callingto require supporting

b -

proposal list of contents and timing

ordering list for supporting

Fig.4 Example of the sequence diagram of UML
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On the other hand, natural language expressions specify
requirements for customers more easily than the notations of UML
(Fig.5). One of the weak points of natural language is that it might be so
imperfect and unclear that both customer and developer can not even
understand the meanings. Also it is too difficult to understand or
translate such descriptions for developments. It means that the
descriptions must be translated into appropriate notations to analyze and

design accordingly.

Client calls clerk to require supporting and
orders after clerk returns proposal lists.
Clerk propose contents and timing to support.

Fig.5 Example of requirements written in natural language

corresponding with Fig.3 and Fig.4

In the proposal method, using natural language expressions is
useful for definition of requirements by customers, as long as the
descriptions of requirements have structures simple enough to be
translated into to notations easily. The previous methodologies were
expecting to search and add statements from past useful descriptions to
resolve this issue. Now I propose a guideline to simplify requirement
descriptions by customers themselves. It expects that techniques of
natural language processing are now providing much performance to
analyze descriptions, especially in Japanese. MeCab, a morphological
analyzer, is based on new ideas for separating Japanese words, for

example”.
4. A Guideline to Simplify Requirement Descriptions

I propose a guideline to simplify requirement descriptions
as sentence structure rules, which are also for lexical and syntax
analyses of supporting tools in the methodology. Simplification
itself is done by customers and the supporting tools are
expected to check validity of simplified descriptions by hand.
Originally, it was the following rule set for Japanese
descriptions”. Note that <> parentheses are non-terminal.

<sentence>

::= <simple sentence> period

<simple sentence>
::= noun verb <verb phrase>
| verb <verb phrase>
| conjunction <verb phrase>
| adnominal noun postpositional <verb phrase>

| adjective noun postpositional <verb phrase>

| na-adjective noun postpositional <verb phrase>
<verb phrase>
::= verb conjunction <simple sentence>

| <simple sentence> | verb

It was already sufficient to extract simple sentences and translate into
specifications from requirement descriptions although the extractions
were just a first step for statements addition process. Analyzed
descriptions after all of processes were checked by customers. It was
useful that the descriptions had already simple structures. But, it was
not useful for existing examples to apply the guideline because most
sentences were not extracted. The reason was that the method supposed
iterating and learning the processes of the method by customers.

The following is the revised version of sentence structure rules.

<sentence>

::= <simple sentence> period

<simple sentence>
::= <noun phrase> <verb phrase>

| adverb <verb phrase>

<noun phrase>
::= noun postpositional
| noun conjunction
| noun idiom

| adjective

<verb phrase>
::= verb idiom <simple sentence>
| verb <simple sentence>

| <simple sentence>

Policy of the revising is as follows:

1) Introducing the term “noun phrase”

2) Introducing the term “idiom”, which was deleted formerly and may
be added again at the statements addition process

3) Reorganizing some terms and phrases, adjunction phrases for
example

Requirements descriptions are modified in advance to match
the above rules. For example, comma (,) is deleted.

Now I show an example of applying rules. Fig.6 is a sample from
an existing Japanese description®. Fig.7 is a modified version of Fig.6
following the above rules and policy. I tried to make a tool to accept the
descriptions of Fig.7 and the descriptions were accepted actually like
Fig8. The tool was made using Yacc and Lex compatible

compiler-compiler.:



10 PRI T3 o S R P e e

© IPRBEUERKOANI LS THIEEETTT SOV E1RET 5
. ﬁ&xfégaﬁéﬁfzyel—auzoutoﬁ&y%ﬁovﬁxa

FR—FEET S

. Ejg?—ﬂ_\’éi%ﬁéﬁé:*/tﬁ—&!;tmmtiEE#éf:&)d)%E’éﬁ
DL

. im%&ﬁﬁﬁlnmmI:E%La%FEQU:G)F'LE1I:75“?-‘;13*L'CL\%:
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*  US-ASCII 111 TC13<1S0 8859-1 (Latin-1) Character Set #1kA A &.

o 150-2022-P %, PUTBIDEFEERALGLEDLL.

- BftB&UBLOEREERBTEL L.

o MTABIISERSCERBEO SR A—ILTFRLANBH SN TSI

o MARICESFREREEOLLSA—ITELANEHFINTNDIE.
+ SMTP IZHBREERLYILIZ7HASREIATVSI L.

Fig.6 Sample Japanese descriptions of requirements

o DATAIFGUIEREMT AL,

¢ GUIERYIRABEUF—HR—FDANICE>THEEARHITTH L&
o AVF1—REV AT LATBEISESI L

o AVEA—BETIRBLUF—R—LEFTLHIL

o TORT2DLULDORFIVEFDOIEL.

o AVELA—F[EMTALBIET A-ODEBEEFH DL

o ZREEEBIIRADITEMNTBIL

o ZREREBEEEFRULOTEENMITHOhTNEIE

o BHEEICHNT 3O REEEBEITRIESNEIE

¢ MEtEShEZREBEBIRGIEICEESATNSIE.

* US-ASCIIfZ1F T7i<ISO 8859-1 (Latin-1) Character SetZ kx5 &.

o 1502022 IPEDT7 T EDEEIRAALLELL.

o BB IUBRIOERERSTELIL.

o MTARIICSRURBEO LD A—ILFRELANBHSA TVDIE.
o MTARICEGEHERZEEOS G A—ILTFRLANZEFIN TSI L.
¢ SMTPICAMELGEBE OV I+ 7z 7HAEMRESh TSI L.

Fig.7 Example of modified version of Fig.6

3 cat regsample-3.1.txt

L AT L3 GurHR T B &

GUIE 70 AL — R —F DA RICL - TH#EEFRIT TR0
I 2 —RF AT LTRSS R R

T2 =TI ABLUE R EE TR IE.

T AIF 2Dk EOAA S Do

T =3 Tak R E T AT D REFR DI

i 4EE(T RATDL CERIT B &

$EIT sERLL EOTE RS TN TS IS,

BB o 2o 2R EER I TMEEEN S DS
RSN B RE I B aEI i ESNn T LhWa le.
US-ASCIT/AFT#{ IS0 8859-1 [Latin-1) Character Set#RI DI
150-2022-JPFEDF U FEO SR RALELIL.

BiTH LU D ER S T 2RI

MTAB SRS R E QSRS AL T FL AR BN T Al s
TR CE SRR RIEE O DAL FEL ABE RSN TS IS,
sSMTBl BRI R LI o SRR AN T B L.

$ ./reg < regsample-3.1.txt

HOUN POSTP NCUN POSTP VERB IDICM OE

NHCUN POSTP NCUN CCNJ NCUN PCSTP NOUN IDICM NCUN FOSTF VERE IDIOM OK
HOUN POSTP NCUN POSTP VERE IDICHM OK

HOUN POSTP NCUN CONJ NCUN PCSTP VERB IDICM O

HOUN POSTP NCUN POSTP NCUN POSTF VERB IDICHM CK

HCUN POSTP NCUN POSTP NCUNM PCSTF VERE IDICHM VERE IDICM CK
HOUN POSTP NCUN POSTP VERE IDICHM OK

HOUN POSTP NCUN POSTP WCUNM PCSTP VERB IDICM O

NHCUN POSTP NCUN POSTF NCUNM IDICM VERB IDICHM CK

ADJ NOUN PCSTF ADJ NCUN POSTP VERB IDICM CK

HOUN IDIOM NCUN POSTF VERB IDICHM OK

HOUN POSTP NOUN POSTP NCOUN FOSTE VERB OK

HCUN CONJ NCUN POSTF NCOUN PCSTP VERE IDICHM CK

HOUN POSTP NCUN IDICM NWCUN PCSTF VERB IDICHM CK

HCOUN POSTP NOUN IDICM NWOUN POSTP VERB IDICM CKE

HOUN POSTP ADJ NCUN CONJ NOUN POSTP VERE IDICHM O

Fig.8 Example of checking tool of following sentence structure rules

"7 A" return(NOUN);
"= —F" return(NOUN);
" A 1" return(NOUN);

"HERE" return(NOUN);

"GUI" return{NOUN);

"p AT A" return[NOUN);
" 2 —A" return{NOUN);
malil B return{NOUN);
"L return{NOUN);
"FEE" return(NOUN);
"ZRECESEE" return(NOUN);
"RAIDL" return{NOUN);
"3ERRLL_E" return(NOUN);
"TLEE" return(NOUN);
"EHFEE" return(NOUN);
"E" return{NOUN);
"US-ASCI" return{NOUN);

"IS0 8859-1 (Latin-1) Character Set" return{NOUN);

"150-2022-IPFF" return(NOUN);
" B" return{NOUN);

" return{NOUN);

" return{NOUN);

" return{NOUN);

" return{NOUN);

"MTA" return{NOUN);

"MTAE]" return{NOUN);
EROTIRFEE O return(NOUN);

"B St s ]" return(NOUN);

"A=ILFFL AT return{NOUN);
"SMTP" return(NOUN);

"I TFERER" return(NOUN);
"EITET A" return(VERB);
HRET " return(VERB);
"BRENE1?E" return(VERB);
"B " return(VERB);

"HEE" return(VERB);
"MBIETE" return(VERB);
EMIE " return(VERB);
TN TLWE" return|{VERB);
"WHLF S return(VERB);
"BEESNTLE" return|VERB);
"B 5 5" return|{VERB);

AT EBEL" return(VERB);
"BV TEZ" return(VERB);
"BEFEN TLAE" return|VERB);
FREEFNTLE" return|VERB);

"TLEIESNIE" return{AD));
"E7A" return(AD);
"R return(ADI);

"HETF return{CONI);
45" return{CONJ);

"M return{POSTR);

"|Z" return{POSTP);

" return(POSTP);

13" return(POSTP);

"% " return(POSTP);

"#" return(POSTP);

& T" return(IDIOM);
FIFTEC" return{IDIOM);
"&TEE" return(IDIOM);

"C & return(IDIOM);
Fothdt return(IDIOM);

o return{IDIOM);

". " return{PERIOD);

Fig.9 Word and phrase registrations of Lex for Fig.8 process
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For checking Fig.8, word and phrase registrations for Lex, also called
the word dictionary, were needed like Fig.9. They are still made by
hands and will be derived from existing requirement descriptions,
including idioms, by the recent morphological analyzer.

Finally, I also propose modified processes of the methodology
based on the above results (Fig.10). The guideline is for simplification
and lexical and syntax analyses as supporting tools are done. Lexical
and syntax analyses still need the word dictionary which is made by
hands.

requirement
descriptions

Al

I simplification

i\

lexical/syntax
analysis

I<_: ______ 5] suideline for
simplification

requirement
descriptions

& =Y
structured non-structured
descriptions descriptions

i\

~| elimination

Fig.10 Modified processes of the methodology
5. Conclusions and Future Work

I propose a guideline for simplification of requirement descriptions
written in Japanese. It shows customers guides to write and check
descriptions clearly to develop systems they want. It may be able to be
used not only for system developments but also for formalization of
general documents in paperwork because it is for natural language
descriptions.

Many issues remain. One of them is that the guideline has still
unclear sentence structures. In fact, some of examples of Fig.7 are
complex or compound sentences semantically. For example, “to do” or
“for” in Japanese makes compound words. I am trying to resolve this
issue to change rules of sentence structures. The following is a draft of
rules but still not confirmed by using sample requirements descriptions,

especially not for validity of deleting “verb phrase” sections.

<sentence>

::= <simple sentence> period

<simple sentence>

::= <noun phrase> verb | adverb verb | idiom

<noun phrase>

::= noun postpositional | noun idiom | adjective

The second issue is to construct the word dictionary derived by the
morphological analyzer, with idioms. Some of analyzers have functions
to use various dictionaries for parts of speech in Japanese and are used
practically for Web searches and Japanese input front-end processors. It
is unclear until finishing studies whether they may also derive useful
idioms from existing requirement documents or not. Fig.9 has 64 words
and phrases including 6 idioms. Two of them mean “for” and other two
of them mean “by” or “not only” in Japanese. They make complex or
compound words so this issue is related to the first issue.

The final issue is to adapt other natural languages, including
English, to the methodology. IEEE Computer Society is showing
recommended formats and samples as guidelines for software
requirement specifications” and some researchers are adapting the
guidelines to acquire and formalize requirements”. The guidelines
include not only how to specify but also what to specify requirements,
and what to specify requirements may be more important in the
guidelines. The guidelines were based on discussions about formal
methods”® and specifications in natural languages are prior information
to formalize and verify validation of contents by formal methods
automatically. Requirements specifications template in the guidelines
may be useful to define statement structures in English for my
methodology.

The following is a draft of structures in English. It covers basic
five English sentence patterns but not idioms. Some idioms are
expected to define as multiple nouns which are actually just one noun.
And also it is not concerned to recognize noun-prepositional nouns and
adverbs.

<sentence>

::= <simple sentence> period

<simple sentence>

::= <noun phrase> <verb phrase>

<noun phrase>
::= noun | prepositional noun
<verb phrase>

::= verb | verb adjective | verb <noun phrase>

The word dictionary in English is also important for analyzing
descriptions. It is not difficult to process morphological analysis of
English descriptions than Japanese but parts of speech and idioms are
still needed. Especially, the principle of “any noun can be verbed”

makes analyses more complex to recognize parts of speech in English.
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