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A Proposal of Use—Case Analysis / Design Method in Embedded Software Developments

HOSOKAWA Takanobu”, TSURUMI Tomoo",
OKAMOTO Teppei” and KOIZUMI Hisao"

In object-oriented system development, UML (Unified Modeling Language) Use Case Diagrams are used to
describe the functionality of a system. However, the particle size and quality of functional requirements are different
by the engineers who analyzed and described it, because the Use Case Diagrams are not defined in detail about the
contents of Use Cases description and the guideline of Use Cases extraction. Therefore, it becomes the cause of the
problem in which the functional requirements for a system are not correctly reflected in other diagrams used at
future design processes.

In this paper, we propose a system analysis / desigh method which makes analysis processes and design processes
seamless by extending Use Case Diagrams, and we apply the method to embedded software development and
evaluate it. The method uses XUC (eXtended Use Case) in which the two models calling Controllers and Actions are
newly added to Use Case Diagrams. Actions are the single functional parts to implement the system, are reused by
making library list. Controllers and Use Cases are the relations of 1 to 1. And Controllers controls one or more Actions
applied from functional requirements. By using XUC, the relation between analysis processes and design processes is
clarified. And XUC aims at realization of a systems development method in which the implementation of the system
can foresee in analysis phases.

100000 0000000000000000000000000a0
00000000000000000000000000
000000000000 00000000o00 00000000000000000000000000
(Embedded System) 000 0000000000000 00000000000000000000000000
00000000000000000000000000 00000000000000000000000000
00000000000000000000000000 00000000000000000000000000
00000000000000000000000000 0000000000000000000000000
0000000000000000000000000
TR YRR o UML (Unified Modeling Language) OO0 OO0 OO0O0O0O0O
Graduate School of Science and Engineering, Tokyo Denki University
T A A 0000000000000 0uUMLOOO0000000
o T Sreoraton 00000000000000000000000000

PENTAX Corporation

god


研究会Temp
ソ フ ト ウ ェ ア 工 学

研究会Temp 
（２００３． ３． ６）

研究会Temp 
140－２

研究会Temp 
－9－


VAT L 75—

To5—

R

A—R7—R[E avhA—3E THavE
Ry —S584F
NEBA R AT avba—54 P Fovavd
> 1—R7—2R ERE) AT AR
mENE &
TI5— ®
avke—54 LT
dA—RHy—R BEE) &) Ak R e
AEAE—SHAT nERE
avka—35%
dA—RT—2R BRE) AT ALK AR | Fovavg
NENE
RIS

(@) A—RY—R-FATT5L

(b) XUC : eXtended Use Case

01 A—RY5—RAZAT75S5LEXUC

000ooooooooooooooooooooooo
0000oooooooooooooouML ooOoO0Od
000ooooooooooooooooooooooo
ooooooooooooooooooooboooooo
ooooooooooooooooooooboooooo
ooooooooooooooooooooboooooo
000ooooooooooooooooooooooo
000ooooooooooooooooooooooo
000ooooooooooooooooooooooo
oooog

0000o0ooooooooooo 1 00o0ooo0
ooooooooooooooooooooboooooo
000ooooooooooooooooooooooo
oooooooOoooUooooooooooO (xue :
eXtended Use-Case) OO OO0 O O0OOOOOOOOO
xucoooooooooooooooooooo 200
ooooooooooooooooooooboooogo
ooooooooooooooooooooboooogo
O000oooooooooooooooooooooo
O000oooooooooooooooooooooo
O000oooooooooooooooooooooo
oooooooooooo

000000ooo Xxucooooooooooooo
ooooOooooooooooooooodg

20000000000000000

ggooooobbooooobbbooooooo
gboboobobobobooboobobobobobo
gboboobobobobooboobobobobobo
goobobooboboboooobobobobobo
goobobooboboboooobobobobobo
goobooooboobobobmbomooooooo

goboboooobboobobooobobooooo
goobobobobooboboobooboboooboon
gbobooboobobobooooobobobobobo
gboboobobobobooboobobobobobo
gboboobobobobooboobobobobobo
gboboobobobobooboobobobobobo
gbobooboobobobooooobobobobobo
gbobooboobobobooooobobobobobo
gbobooboobobobooooobobobobobo
gboboobobobobooboobobobobobo
gboboobobobobooboobobobobobo
gboboobobobobooboobobobobobo
gbobooboobobobooooobobobobobo
gbobooboobobobooooobobobobobo
goboboooobboooboboooboboo

3oXucoooooooooooo

20000000000000000000000DO
gboobobooboboboooobobobobobo
gboobobooboboboooobobobobobo
gbobobobobobooboobobobobobo
OO00ooooOooooooooon (Xuc : eXtended
Use-Case) D000 MOOOOOOOOO0O0mMOXUC
gobobooooooon
31 XucOOOo

xucooooooooi1goooxXucooouMLd
gboboobobobobooboobobobobobo
gboboobobobobooboobobobobobo
gboboobobobobooboobobobobobo
goob4000000000000000O0O000DO
gooooo

gbg Xucooooooooobobobooooo

0100


研究会Temp 
－10－


gooboobooboboboooobobobobobo
gooboobooboboboooobobobobobo
gobooooobooooo
ooooo
gbobobobobobobooboboboboo
gbobobobobobobooboboboboo
goobobobobobobooboboobooobooon
gooobobooXuc oboobooooobooboo
gbobobobobobobobobobobooo
Oooooooo
gbobobobobooboobobobobooobooboobo
gboboboooboobooboobobooboboo
gooboboooooboobooboobobooboboo
gbooboboobiobooooobobo1rbooboo
gobobooooboooboboon
O00o0O0OO0OO0O0O0O0O000O0O0OO0O
gboboboboboboboooboboobooboon
gboboboboboboboooboboobooboon
gbobobobobobobooobooboobooobooon
gbobobobobobobooobooboobooobooon
gogoboooobooobomoilioobooboobobooo
gobboobboobobooobbooobbooob
O0Oo0O0OO0OO0O0OO0O0O0O0O0O0O0O0O0O0O
gbobobobobobobooboboboboon
gooboboboboboboobooboboooboon
gooboboboboboboobooboboooboon
gooboboboboboboobooboboooboon
obdz20000000000b000b0bo00o0oo0go
gbobil10obobooboboobobobooooon
gobobooobooboooobooooo
ooooooao
gbobobol10l10o0ooobobobobiboon
gooboboboboboboobooboboooboon
gbobobobboobooboboboboooi1oon
gbobobobbooboobobolr bobooooo
Umoooooobooobooobbooobo Xue
gboobobooboboboboobooboobooobooon
gboobobooboboboboobooboobooobooon
gbooboobobbooboobol1bobobooooon
gbobobobobobobooboboboboon
gbooboobobooob oboboooooooo
gbobobobobobobooboboboboo
gboobobooboboboboobooboobooobooon
gboobobooboboboboobooboobooobooon
gooogoooo
oooooo
gbobobobobobobooboboboboon
gbobobobobobobooboboboboon
gbooboboboboboboobooboboooboon
gbooboboboboboboobooboboooboon
gomoobobooooboobomobooooon

0110

/ N
| © 7o5—oms |

FHO0OCX

| @ a—zr—zpmoms |

o

| @ AT EmAe—Ss(TOmE |

o

Ta4—F\vy

| @ 7rvavonuc |
N n y
: — 1

| ® avto—5oH: |

B#OoCcx

0 2 Xucoooodo

gbobobobobobobooboboboboo
gbobobobobobobooboboboboo
gbobobobobooboobobi1obobooooon
gbooboboboobooboboobobr ooooon
gobooooooboobobooo

32 XucOOOOoOoO
xuconooooooooXucooooooooooo
gboobooboboboboooobobobobobo
goXxuc oogoooooboobooboooobooooo
gboobooboooobooboooxucoooooooo
gobosboooooogo

0 OO0OO0ooooo

0 OOOOOoOoOoooooo

0 OO0OO0O0OO0O0OO00O0O0OOO0OOOOOOOoO

oono

0 OO0OO0O0O0OO00O

0 O0O0OD00O00OoOO0
ooboooopbooon Xucooooooooboogo
ooboooobooooo Xxucoooooooboogo
gboboboboboboooobobobobobo
gooboobooboboboooooboboobobobo
gboobO XxucOobooooooobo 2mboon Xuco
goboogsgobooooobooooog
0100000000
gbobobobobobobooboboboboo
gobobooobobooooboo
02000000000000
gbobobobobobobooboboboooboon
gooboooboobobobooooobobobobobo
gbooboboboboboooobobobobobo
gbooboboboboboooobobobobobo
gobooooooo


研究会Temp 
－11－


O030000000000000000000000O00
goobobobobobobobooboobooboooboon
gboobobooboboboooobobobobobo
gbobobobobobooooboboboboba
goboboobobooobooobbooo
gobooboobobobooooobobobobog
goobbooobboboobobboooboboooo
gooo
gboooobobooooobobooobobooooobobo
gobobbooobbooobobboooobbooo
goboboooobbooobbooobbooooo
odz2000000000b00000bo0oooboogo
gboobobooboboboooobobobobobo
gobobooobobooooboboobboooboboo
gboboboi1boobobooboobobooooobooon
goboobooboobobooboooboboboobooboor
gboboobobobobooboobobobobobo
goboooobboooobobooomiioooboogo
gbhi1gb0obooboooboobobooboooooobooobo
gboobobooboboboooobobobobobo
gboobobooboboboooobobobobobo
gbobobobobobooooboboboboba
gbobobobobobooooboboboboba
gbobobobobobooooboboboboba
gobooooobooo
040000000000
gbobobobobobobi1010000o0oboo0on
gbobobobobobooboobobobobobo
gbobobobobobooboobobobobobo
gbobobobobobooboobobobobobo
gboobooobooboboboooooboboobobobo
gboobooobooboboboooooboboobobobo
gboobooobooboboboooooboboobobobo
gobobooooboooboboooo
gboboboboboboobooboboboboon
U obobobobobooboobobobobobo

gbooboboobobobooooobobobobobo
gobobogo2000000000000
gbool1bo0bo0ooboboobooboboooooboon
gboboboboboboooobobobobobo
gboboboboboboooobobobobobo
gobooooooo

OosOoooooooooao
gbooboboobobobooboobooboboobooon
gbooboboobobobooooobobobobobo
gbobobooobobobi1ioboboooooboobo
googooooooxuc oogooooogooogo
gobobooobbooobbooobobooooo
gbobobobobooboobooboobobooboon
gboobobooboboboooooboboobobobo
gboobobooboboboooooboboobobobo
gboboboboboboooobobobobobo
gboboboboboboooobobobobobo
oboooooOoXucooooooooo

4O0XucoOoon
ooo00ooooooooooon

oooboooooooOoOo0oOoooOoOOoO0ooono
goswoOoOooooooooooooooooo
goooooooooooooooo,0ob000ad
ooo.
oooooooooooOoooooooo,ood
goooooooooooooooocoooooon
goooooooooooooooooon.
goooooooooooooooooooooon
oooooo.
goooooooooooooooooboo,ooo
oooos0000o0o0o0000oo0o.
goooooooooooooooooooooon

oooooooobooooooon. 7

3 FVaAVHA— LV RTLOBEEE

TR A—RT—RE

TR

A—RT—RE avhe—58 THovavE

SYavh—%
Lz

X

B’itE

NyT—RERE
YTy

ATFTIL TR

NURIVBFE
L=ty

AE—RHE
L=y

RyF—REE 13T —BEROBH

HMYFzLy

BEEFzyh—

BB OB

BEFIELIL e 24<

L

B4 XUC DIERGERED

5 XUC OYERGETEQ

0120



研究会Temp 
－12－


TIR—E A—RI7—R[E avka—5E ToavE
RFFIYT
- J L o
w@ Wi/ /AL - RFFYLY H—R
Li=by AFTFILY
~Zo HEERNE | WEOEH
e
a2 E—RREE T FouLY—R
) L= e/ 3/ A /A
& AE—FHHLE
VA i) bt - 3 X0A3: V311
DR Tl BEES
MYt=Ly mt/gzggnm/
BELALOEELE
\\ TEETE FERT o
Lid o Y N il i
TEEITE
TEETE .
L=l Bt
TEETH
FERMBILLE X
RiBEFREOEAN
= . A
BEELLTLY Eitasv— I
FERAT = 547
BEE LR

6 SUarh—-LRT LD XUC Sl

3000000 Xuc Oooooooooooooooo
goobooooboobooboboboo3boooooo
ghoboobooboobobooboobobobbobn Xue
gobobooooboooXucoooooo
0100000000

gobooobooooooooobooobmoooo
gooo
02000000000000

oobooboboobooobobomobooobooooboooo
gmooooooboooobomooboobobobo
obooooooooboo Xucoooo 40000
O03n0000000O000O0OO000OO0000O0O

gbobobobobobooboboboboboon
gbogz2b0bo0booboooboboboobooooboobo
gooboooooboobooboboboobooobobr o
gbooboooobiooboobobobooooooboobo
gbobooooooboboobobobobooobooo
gboooboooooboboz20000000

gbobobobobobooboboboboboon
gboboobooboboboooooboboobobobo
goobooooobooboobobbobobooomoooon
gboboobooboboboooooboboobobobo
gbobobobobobooboobobobobobo
gbobobobobobooboobobobobobo
gbobobobobobooboobobobobobo
goooooo

gooboobooooobooboboboobooooon 2
gboboobooboboboooooboboobobobo

0130

gbobobobobobooboobobobobobo
goobooooooobobobooobooosbobo
goobobooboboboooooboobobobobo
goobobooboboboooooboobobobobo
gbooosoooooog

ooooOooo XucOoooosooog
040000000000
g3p0oooooboboooobobobooobooon
gboobooboobobobooooobobobobobo
gbhobooboobobobobooobobooboobooogon
gbobobobobobooboobobobobobo
gobobooooooonb
gboboboboboboobooboboboobob
gboobooooooo Xucoooooooooooobo
gobobooobobooobo Xucoooobenoo

saxuconon

Xuc Dooooooooooooooooooooo
gbooboobooboboboooobobobobobo
gbooboobooboboboooobobobobobo
gobobooooobooobobooo

Xuc Dooogoooooooooooooooooo
gbobobobobobooooboboboboba
gbobobobobobooooboboboboba
gooboooobomoboooboobobooboooboon
gobobooooboooboboon

0 oobboobobooobobod


研究会Temp 
－13－


0 ooboboobbooobbooobooobooo

0 oooboboooooobooobobobbooon
gooogoooo

U oobboobboobobboobobod

0 XucoOuooooooooboooooo

eaonon

goooooobooooobbooooooooo Xuce
(eXtended Use Case) DO OO OXUuCcOOOOooooa
JooooooooooobobooooooXxuc ogd
gooooooobs ooooobbbbboooooo
gooddddooooooboooooooooooooo
gooddddooooooboooooooooooooo
gooooooooooobooooo xucooooo
goooboboobobooobooon

o o o o
10 Jacobson, l., Christersson, M., Jonsson, P, and
Overgaard, G..  Object-Oriented  Software
Engineering: A Use-Case Driven Approach,

Addison-Wesley, Reading, MA,1992.

U140

20

30

40

50

60]

70

80

90

ooooOo, 0000: 00oooooooooo
00000, 000000000000 2000.
00000:0000000000000D0d,SLagoon,
2001.
0ood,00do: 0ooog, oooo, 2002.
oodo, 0000, 0000, 00ooo: 0oo
0O UMLeUML OO00O0ODOOOO0ODOOOOOOO
ooooo, 0og, 2002.

Bruce Douglass : Real-Time UML, Second Edition
Developing Efficient Object for Embedded Systems,
goooooooooo,0oggdo oo, oog,
2001.

SsOoOooooo/sJoin: ooooooooo o
00000 Ooooooooooooo, ooog
0,000 00,00000,1995.
sOo0oooo/sJoon: oooooooo oo
0000 0O CASE DoOoooooooo,.ood
oo,000 o, ooooo,199s.

0000, 0000: 0000000000000 0
OXMLOODOODOODOOOOO, 013600000
0oooooooooooo, 2002.

woooooooogoog,

http:/imww.ogis-ri.co.jp/otc/hiroba/


研究会Temp 
－14－




