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Applying the Software Architecture with Accountability and
Ease-of-Evolution to the Three-Tier Model

Ryo HAYASAKA  Masakazu HORtt Kazuhiro FUJIEDA}  Koichiro OCHIMIZU ¢
1 School of Information Science, Japan Advanced Institute of Science and Technology
1T INTEC Web and Genome Informatics Corporation

Abstract

We proposed the software architecture which enables Accountability and Ease-of-Evolution. In this
paper, we show that the architecture can apply the commonly-used three-tier model systems, which divide
into user interface, process management, and database management. By using Interceptor Proxy which
intercepts the messages between user interface tier and process management tier and delegates them to
the appropriate objects, the existing three-tier systems can be extended to hold Accountability without a
lot of change cost. The extended functions called by Interceptor Proxy are modularized into components
each of which encapsulates change requirements so that Ease-of-Evolution is realized by replacing the
components. We developed the prototype implementation of university registration systems using the
architecture. The implementation illustrates how the system works.

gobooooooooobobooobooooooog

goboooooooobooooboooooooa

oobooooooboooobooobooooooon gobooooooooobooobooooooog

cbooooooboooobooooboooonoaon gobooooooooobooooboooooood

coobooooooooobobocoboboboOoooon gobooooooooboocoobooooooa

oooooooooooooboooooooooon goooooooooobooobooooooog
cooboocoooooOooobobocOooooOoooon goooocooo

1 D000

010


島貫
テキストボックス
社団法人　情報処理学会　研究報告
IPSJ SIG Technical Report

島貫
テキストボックス
2005－SE－150（1）
　   2005／11／29

島貫
テキストボックス
－1－

研究会temp
長方形


002100 COEQDODOOODOOOOOOOO
O00MmOo000000000ooD Q10000
O000000000000000000000
0000000000000000000000
000000000000 5000000000
O000000000000000000000
00000 (Accountability) 00000000 (Ea
se-of-Evolution)*' 000000000

00D00000000000000000000
00000000000 000000000000
00000000000000000000000
00000000000000000000000
D0000000000000000000000
00000000000 000000D000000
00000000000000000000000
0000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000D000000
D000000000000000000000
0000D0000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
000 Law-Defined0 000000000000
D000000 Law-Defined0 00D DO OO0
0000000 Law-Definedd 000000000
oooooo

Law-Defined0 0 0000000000000
D000D0000000000000000000
00000000000000000000000
0000D0000000000000000000
D00000000 Law-Defined0 000000
00000000000000000000000
O00000000000D00000000000
O00000000000000000000 40

“lopoo0oo00000000DOo0DoOooooooQg
gooooooooooOooooooOoboOooooooo
goooooooooo

020

User
Interface
I I I
'd 1 N\ f\J 'd 1 N\
Process
Managenent
Dat abase [——1 [~—" [>~—"
Managenent
N~ N~ N~
01:30000

goboooooooooboocoobooOoooooa
goboooobooooboooobooooooog
goo
coooboboooobooooooooooooooo
ooooooooOooobDo0oobooooooog
oobooooooooboocooboOoooooa
goboooooooooboooboooooog
gbobooooooooboocoobooOoooooa
goboooooooooboooboooooog
goboooooooooboooooo
Law-Defined0 00 0000000000000
gobooooooooobooobooooooog
goboooooooooboocoobooOoooooa
gobooooooooobobooobooooooog
goboooooooooon
coooboboooobooooooooooooooo
0000000000 00000oooooOWeb
oobooooooooboocoobooooooa
000000030000 [2000o0oooon
gbobooooooooboocoobooOoooooa
goboooobooooobooooooboooooog
0000000000 [Boo300oooooo
goboooooooooboocooboooooog
000 lo0odoopooooooooooodg
0ooooooooooooooo 300000
ooo
cobobcoooooooooboooboOooao
Law-DefinedC 00000 O0O0OO0OOOOOOO


島貫
テキストボックス
－2－

研究会temp
長方形



ooobooooooooooboooooboooooon
coobobooooooooboocOoOobooOoooon
ooooboooooooooobooboobooooooon
coboboboooooooooocooooOoooon
0000000 [4lo00ooo0oooooooo
OO0o0ooOoOo0oooooooDooOoooooooon
coOooobOooobOOoobobOOoobOOoOoonboon
ooobooooooooobobooooboooooon
cooboooooooooboocOobobooOoooon
00000 300000o0ooooooooooo
coobooooboooooobooooooooon
cobOobobOobooboobooobcoocooboOooo
oooboooooooOooobboooooooooon
coobobooooooooboocOoOobooOoooon
ooooboooooooooobooboobooooooon
coboboboooooooooocooooOoooon
ooooooo

O000o0o0oO0o0oOo0ooOooooo200
cooobooooooooobobocOobobooOoooon
gooooooooOOoOODOODOOOOOOOODS
00 3000000000000400000000
cooboooooooooobooboobooooooon
000000oooosS5000000000000
oooo

2 0D00D00OO0O0OU0OoO0OooDoDOooOo
goobooooboooooooo

oobooooooboooooboooonoon
coooboooooooooobooboboooooon
00o00o0oooOo [Bloooooooo
21 0OoO0o0OOoOoOOoOODOOOODOOD

ooooooooboooooo

oobooooooOoooboOooboOoooon
cooboooooooooobooboobooobooooon
coooboboooboooooobooooooooon
cooboboooooooobobooboboooooon
0000000Law-Definedd 0000000

020000000000000000000O

030

0D000*0000000D000DoOono
goboooobooobbouoobboooboboo
00 2000000000000000O00000
gobooooboobboobooboboooboo
gooooooobooooboboobboonoo
Ooooooo0 200 “Ask the System Question
about.’OD00000O00O0OOUOOOOOO
goooooooon

goooooboboooo ooooooooo o
J0d0od0oOo0oooooooooooo 4000
gobooooboobboobooboboooboo
gooooono

0oooooboooobooooooooobooao
gdboboooboobbooboooboooboa
goooobooooooooobooooooon
goboboooboobboobooboboooboo
goooobooobooooobuoooboooon
gooooon

e [0 0 0"Ask the System Questions about Re-
search Proposalm 00000
gdbobooobooboobobooboon
gooooboooobouoooobooooog
gdobooobooboobobooboon
gooboooooo.

e J00 OOOODOO"Ask the System Ques-
tions about Law O OO0 O O
goooooooooooooo,oood
goodo,obobob,boooooo,boo
goooooooaa.

e 00 0ODOUOODOOOO"Ask the System
Questions about Consistency of Law"0 O
oood
gdbobooobooboobobooboon
goooooooooooooooo,od
goooooboobooooo.

e JIDDOOODOUDDOOODO"Ask the System
Questions about Implementation of Law"d

*20p0000000000000000000000O0,
ooooo


島貫
テキストボックス
－3－

研究会temp
長方形



UseCase diagram_1 J

—] Register/Check Courses

University Regsiration System

Student

School Personnel

~
Submit/Check Research Proposal
<k student division > Ask the System guestions
about Implementation of Law
R — Input Grade of Courses
Ask the System Questions
S Ask the System about Consisiency of Law
Questions about Law

Ask the System Questions
about Research Proposal

System Developer/
Maintelner

k< registration rule maintenace

School Personnel

02.0000000000000000

gooo
gboboooooboobobobobooon
goodooooooooooobbo,obn
gobodbbooboobbooboon
oooboooooooboobobobooon
go,gogooooobbooob,oobon
o, 00b0ob0,00boooobobooon
goboobbooboobbooboon
gooooo.

oooooooobooooboooboooooon
0000 Law-Definedd 00000000 OOOO
ooobooooooooooboooooooooon
cooboocooooooobOocOooooOoooon
O0000oo0o0oooooooooooooo 30
coooooooo.

e 1JODOO
coooooobooooooocooooono
0000000, Law-Definedd 0000 O
coo,0o0oco0o0,00000,00000,
ooo00ooooo0ooooobooooDbOono
cobooooooooo,0cobocobooobo
cooooooooooooon.

040

e JOIDOODO
gooboboboooooooobobo
goooooboobobo,ob0boooboo
O(@oO,00000,00000,0000
0,000000,00000000)000
goobooboboboooooooboooo
gooboobobooog.

e JOIOODOODO
goobobobooooooooboobo
gooooobooboog,boboooboo
goobO0oboboOoooobooooboooo
g.0o0o0bo,bobo0oobgoobooo,boo
goobobobooooooobooo.

22 0J000O00O0OO0OOOOOOOOOOOOO
gboooooooooboboon

gobooboobboobooboboooboo
00oo0oo0o0ooooooooooog 3oooo

oboboooooboobobobobooobooo
goboooboobboobooboboooboo
gooboboboooooooboboboobooo
gogboooboobboobooboboooboo
goboboboboooooobooboboboobooo
gobooobooboboobooboooboo


島貫
テキストボックス
－4－

研究会temp
長方形



School Personnel

Student School Personnel <registrati0n rule SyStem DeVeIOper/
<student division> maintenance> Mainteiner

School Personnel SCho.OI Pe_rsonnel System Developer/
Student S <registration rule L

<student division> . Mainteiner
Interface maintenance>

Interface Interface
Interface

User Interface Subsystem

call regstration functions

Interceptor Proxy

call accountability functions

¥
Accountability Subsystem

Registration
Subsystem

Verbose Execution

Law Management

(Framework)

Law-Depended

Consistency Checker
of Law

Development Artifacts
Mangement

Execution
Log

User&Password || Registration

anagement Syste

Artifacts Repository
(UML Models, Source Code,
Do men e

Law Version

03 0000000000000000000O0000O0000O0UDOO0OoOOn

cooboooooooooobooooooooon
coobobooooooooobobooboboooooon
oooooooooooooboooooooooon
coOooob0oOoobOOooobOoOoobOOoOoon0oon
ooo
oobooooooooobooobooooooon
000000 400000000 4000000
coobooooooooooocoooooooon
coOooobOooobOOooboboOoobOOoOoobOon

00000 [4o0000000000000000

0000 [(floooU0oooouoooooooo
ooobooooooooobooboobooobooooon
coobooooooooooocoooooooon
coooboboooboooooobooboobooooon
oooooooooooooboooooooooon
cooboocoooooooobocOobobooOoooon
ooobooooooooobboooobooooon
coobobooooooooobocobobooOooooon
cooboooooooooobooboobooboooooon
coooooooooooobocoooooooon
coobooooooooobobocoboboboOoooon

| User Interface |

request l Iresut

ifre process”
‘ Interceptor Proxy 4@

mt

Resgtration Accountability
Functions Functions

cal |

0400000000000

gobooooooooboocoobooooooa
ooo
0000000oooo000oOooooD4000
goboooooooooboboooboooooog
gbooooobodoboobooooboooooood
goboooooooooboocooboooooooa
gobooooooooobooobooooooog
gooao
oooobooobooooooooooboobooooDo
gobooooooooboooobooooooa
gobooooooboooobooooooooog

50


島貫
テキストボックス
－5－

研究会temp
長方形



gobooboobobooboobobooboon
gboooooooboobobobooooogoog
gobooboobbooboobbooboon
gooooood
goboobboobooboboobooboo
goboobooboboobooobooboon
gbooboooooooboboboboooooog
goboobooboboobooobooboon
gboooooooboobobobooooooog
gobooboobbooboobbooboon
gbooooooboobobobooooooog
gboooooobooboboboboooogoog
gobooboobobooboobobooboon
gboooooooboobobobooooogoog
gobooboobbooboobbooboon
gboooooooboobobobooooooog
gobooboobbooboobobooboon
gbooooooboobobooboo

3 300000000

30000000000000000O00O0300
cooboooooooooobooboobooobooooon
O00o000o0o0oo0ooo0 22000000000
cooboboooooooobobooboboooooon
oooooooo
31 30000000000000O000OO

300000000 10000000000 0O
cooboboooooooooboocobobooOooooon
003000000000 oooooooooo
00300000000000000000O 20
coobooooooooobobooboboboOoooon
ooobooooooooobobooooboooooon
ooood

0503000000000 0D000000ODO
coooboboooboooooobooooooooon
00210000000000000000000
oooboooooooOooobboooooooooon
coobooooooooobobocOoOobooOoooon
ooooo

ooooo0oo0o0o0o0oOo IDODOooooooooo

User cu aul
Interface
[ i
loglnl logif 1
Logi n

Process

Managenent &l ogout

crete Sessi on Managenent
Process &Regstration Logic

[ 1

Dat abase
Managenent

User &Passwor d

Regstration
Dat a

05 3000000000000000000

00000000000000000000000
00000000000000000000000
0000000000000000000000
000000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000

00000000000000000000000
00000000000000000000000
00000000000000000000000
000000
32 00000O0000O0000O000000O0

00000000 300000000

3.10000000000000000002.20
000000000000000000 60000
0300000000000000000000
00000000000000000000000
000000000000000 (U)000000
0O ((PMIODODO00O0O00(MM)O0000 30
0000000000 3000000020000
0000000000000000050000
00000000000000000000000
000000 30000000000000000
00000000000000000000000
00000000000000000000000
0o00o0o0o0o0oo
0000000000000000000000
00000000000000000000000

ged


島貫
テキストボックス
－6－

研究会temp
長方形



School Personnel

School Personnel| | <registration rule System Developer,
Student o ) o
<student division> maintenance> Mainteiner
Ul N\ / —
School Personnel
School Personnel . - System Developer/
Student S <registration rule S
<student division> . Mainteiner
Interface maintenance>
Interface Interface
Interface
User Interface Subsystem(including interface ofAccountability functions)
login ( call accountability functions
Enterceptor Proxg‘ __i
¥
el regetration Accountability Subsystem
PM Prosses functions Verbose Execution || Law Management
creat
ession Managemen Consistency Checker|Development Artifacts
&Regstration Logic of Law Mangement
DM . . Artifacts Repository
ser&g;saswor Registration (UML Models, Source Code

06:30000000000000000000000000000O0DOO0DO0O00000O0O0O0O00O0

Jooooooooooboobobbbobboooo
goooooobobbobbbbbobbooogogg
gbobdoboobooobuoobouooooooo
gbooooooobobobobooooooog
gboooooobooboboboboooooog
Jooooooooooooboboboboobooooo
gbooooooooboboboboooobooon
oo oooooooon
gooooooboooboooooboobogg
do0000oO0OO0OOOO0OOOOOoDOooODOOOO’ Lo-
gin&Logout Process" 0 0 0000000000

0 O O O "Session Management&Regstration Logic”

oooboooooooooobooboooobooooon
cooboboooooooooboocobobooOooooon
oooooooboooooon
oooooooobooooboooboooooon
coobooooboooooooooooo
000000000 30000000ooD 300

g0

gogbooooboobobooboboobooobooba

4 DOO0ODOCOOOOOOOOD

41 00O

O00000D000D000000 Ruby**000
goboooooooooboooboooooog
oooOooo 400000000

obhbooooboooobooooooboooon
0oooooooo 5030000000000 0
goboooooooooboocooboooooooa
0000000000 o(@CuU)oooooo 20
0000000000000 0000000"Reg-

ister/Check Coursef'0 O "Submit/Check Research

Proposall 00O OO0OOOO
00oo3000000ooouoooooooon

000000000000 eoUOOOOUOOO

gdbooooboobobooboooboooobooa

*3 http://mww.ruby-lang.org/


島貫
テキストボックス
－7－

研究会temp
長方形



ddooooooooooobobobobobobooooo could not submit proposal.”
gboooooooboobobobooooogoog
0000000000 200000000000 5 0000
0000000000000 0o0 Ask the System

Questions about Research Proposalf 0000 0O

agoad

Oo0ooooopooo30ooooooooo
OooDodooodoooooooooo30ooo
gboooooooboobobobooooooog
goooooooooboobobbobobobooooo
gbooooooboobobobooooooog
gboooooobooboboboboooogoog
dodooooooooooooo

42 0O0O0O

oo ooooooooo
gboooooooboobobobooooooog 00
gbobdoboboooooobouooooooo

good

coo0ooobOobOobOobOobOoooooooon
goooooboobooboooooooobooooog
ooooooo0o 300oo00oooooooooo
oobooooooooobooobooooooog
00 3000000000000000O0000
gooo

0000000003 0000n00000OOO
uoboooooooooboocoobooOoooooa
goboooooooooboooboooooog
gobooooooooboooobooooood
uoboooobooooboooooooo

O00oo0ooO0ooooooOooooo21o0
CoEdOoOoOoOoOOOO0OO0oOoUoOoooOoooon

# start RishuuManagementSystem 0000000000 0oooooooooooo
rms = RishuuManagementSystem.new

# student accesss 00000000000 UooU1e35414110
rmi = StudentAccountableRishuuManagementSysIF ooooooooooo
.new(rms)
puts "[STUDENT LOGIN]"
rmi.login("ryoh”, “ryoh’s password") do |session| boou
session.submit_proposal(proposal) [1] 0000000 21000000000000000

# use an accountability function

Oo0oooooo (o)ooooooooog —
puts "[ASK_ABOUT_SUBMIT_PROPOSAL]"
session.ask_about_submit_proposal vooooooboooooooodn —oooo,

end Vol. 46, No. 5, pp. 515-521 (2005).
puts "[STUDENT LOGOUT]" [2] Schussel, G.: Client/Server: Past, Present and Future
(1995), online.
00oooooooooDooooooooooon [3l 0D00,0000,0000000000000000

000 (443420)0000000000000 boooooooooboooooooooon,oo
00000000 000000000000000 000000000 o 22000, CD-ROM (2005).
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