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This paper proposes a new framework which gives us a rigorous guideline for generating software process
with relevant milestones for various kinds of software development methods, especially for object-oriented
development methods. The framework provides algorithms for identifying development phases and baseline
products based on relationships among activities and products of the development method. In addition,
the framework defines a software process model to manage development progress in which milestones
are established at the end of each phase in order to check the baseline product and establish goals for
the following phase. Result of the application of the proposed framework show that the framework can
generate a software process customized for well-known object-oriented development method in a systematic
way.



1 FU®IC

F7V s FEHAROKE ZRESD 1 DI,
FROEHHRE R, (RS2 L TH 5, &
NETIHBE DA TV 2 7 M EMBEARIEINRES
NTVBEA, [BREF—LD A N—PYE Ve
D ERERIAT o TCWE R EI pdeh, 7o
Trr b EHETAILDTELRERSEN TS
A EL DT UV VERBEILIF V] &
Yourdon II#HE L T\ 5 [14].

EHBEHOT 70— F O—2I%, BRIELSAY
WOPDT 2 —XIH, 72 —ABIITAIVA
Y EBRETHILETHAH I TANAI—V
i, AEERTHRONDEEDT Y 7 b OVERE
TH, WL, #FO0OFEATHAL. V7 b7 =TH
BB BRABMEAIVA - D—DiF, T—
FAVTHFRETL, a—F L¥a—l8#+5 (F

D) BTHAH, VI TxTTHLAETFIVEL
T Waterfall €7 ADVA VO NTEEHHAD—
DL, TANAL—VERELRTWVWI LIS o7
EEX A (12].

MREEL WL 22D T 2 — XI5, 72— X
BIIVANVA M=V ERETHILE, ATV
MEAREETSO D22 N TLWRETH S, LL,E
ROHT, 5, I—F A VT, FAL Lol itkE
D7 2 =X, +7 Y= 7 MERRRICIEE
LTwWiW[EL. 7 Vs MEREH LWHERT
By, WEREIIRLHEEHBRRILEFHV O
B. BzE T8 70T AT TIADINTN (T
Ot R) #EERT 2N ICHT V7 N EHRT
B, LWVolBNTH S, o T, HLWEEHB R
FEEICHIL 7 2 — X R A NVA N — v DR
ELLEL 5 [14).

A|ETE, A7V 2 VEARARFELIICD
LT BRALRY 7 b 2 TRBFEIC LT, EY
BYANWVAL =V EHARALEY T 2770t
ARERTHIDDTL—bT - #RETH. ]
FETH7V—0T7—2i3 MR L2 ARBTFHICS
FAEREB L 70y o OBBICESHT, R
Tz=XEFDR—AF 4707} %2i%3 5
TVTYX LTS, ST, =570
¥+ L, ST ARET - XS h, 20
Tr—ADTANVAP—VIIBWIEHEEF v
SENBRETOT 7 DI ETHA. BIZL, DT

Product A Product B Product E Product D

Product B Product C ProductF  Product E

Method

Constraint

Process
-
| Qual

& 1: BRFE, Tuv X, HOBOBG

L—A7—7Ti, 87 2— R A VA=V %
BEL, R—=RFA4 70y 7 OEHREYF v 7
THILILE o THBERLTHI OOV T MY >
T7OEAEFLVIERL TS, oT, HETF
BEOERICESWTEERB 70y 7+ D%
ST 720 T, FORRBFERTICAA < A
XENT:, EHEHTRELR Y 7 by =7 T U0k %
BHIENTES,

2 T, T ANVA N — 0 & S ROE L &
N5, R BARTE, Tuk X, Tudx 2 MM,
B, T ANWA L — Y OROBERIZOWTEHL, [
12,47 Y2 2 BRI B 5 EBEEOME
HEBLCTS. 3 TR, BETA7L—0T—
7B BT AEROFME RSB, I, F
BT 2= X ER-AT LTy 7 28T AT
NI XL R, A VAL — ¥ 2 MARAT R
ER7OLRAEFTNERT. 4TI IEETH 7LV
AT—7 %% TV 27 MERREFRO—2TH S
Object Modeling Technique (OMT) iZ#&H L7z
RICOWTHRD. HIZ5 T, BEEMREERL, 6
ICBWTE, ARE TR LT ATT, RO, 4%
BEYEHBICEI LD 5.

2 TAIAN =l & BHESEL
2.1 RARFELIOLZ

V7w 77uY s b OR%ETFE (Method),
7' B+ R (Process), fll#7 (Constraint) DB OHEFH%E
B 1LRT. BEFEEE, BEOBE~NE KT
DEILTDIZFOEOONFHREDOIETH S
(6]. V7 by x 7B BIEEREOS {13, B
RFEEOTRE VD Z MRS, BRETEOE



L Analysis
Design
Proqram

{
.Milestonel
& 2: fERDTANVAF— /®i7/17bﬁﬁ%%
R 2 Z LBV, VI M 2Tk BET S
FTHEEIME EIEZ, T REPIREIN
TWwh., 72, ARFEORSBIE, VI by 277 —
*7 7 F v ORI L EDVTW D [6].

=75, 79 R L IHBFEPLERSRL LD
THY, ERBOVZ 27ROV 0B
oK (FIZIE XN, ArPa—n, RERY)
TER L, L) BRI EREoRRER T
5. 23, KEWEHMTY 7 v 2 7 2R
L nidie &5 2 Wiga, ERSET iR EEr I
TET AL BRT O AP R ENE. $72, V7
P27 ICHVWERAEIERSNAEE, L a—
BT AN Vo EEEENS GBS W7 T
TADVERSINDL, B, 2—YF—ERKIEETR

NEER GG, BREED ) A7 ¥ BT 570
R RBET AL BT ORR, FIZIE, RS
TNT AL AHERENG.

2.2 WAILIXb—=1

TANAP = LiL, BEBETEONAFED
Tay s (BIZIE, BRAAESE, RETF F 20 b,
TOFFAI—F, FAMNVR-F 2 E) DERT
TH, 50, ZOFEATHS (13, V7T
THRELCBTIRMY A NVA b - D—DI3,
I=FTAYTHFET LVE2— LT D (FED)
HT®% [13].

TOF 7RI ANVAN—=GELASED B B
5, 70 7 b OEESFEEDICET Lz ES
P, F b AN EHE BEEICL TV AN
A=V IBVTITONAE—ED LY a2k 5T
WEEND, B, TANVA =2 ZBFALY2—
T, 7a¥ 7 MERICE L EEENTFEL D D
INS oo EIH, VT T T R FERY B
THLDICHREPEE SN ZNE I B, Lo
rRbF v s ENDL (1. T, TANI =B
WERDSE T L7 RO LN T70d 7 b id~—
AT A7TUY 7+ (Baseline product) & %2 9, LA
BEDOVEETIIFER L LTEHTE 2 %5 11).

*FOEDLNZEROFHE L ENETEFIFTSNL,

Re quirement
armion - otect The States Detect The Data
he Syste M of The System of The System
4

Hierarchlcal Data
Structure Diagram

State Trhnsition

Data Flow Diagram Diagram

\‘€

L ical Designed Toglcal Designed
Structured Chart State Transition Froca) Lesigned

Structures English Diagraj Structure Diag
<
Design

Moduling Physlc-l Designed M_pped Hierarchical

Stat. Dlagram
Structured Chart e m DBMS

I

Program

CTesting >

Tested Program

X 3: (RGO EREE L 708 7 + DRtk

2.3 F7 T 17 MERBEROEHETIBOMEAS
F7 Y1 o MBI, Ak, MEMERANTH Y
Y=LVATHD 9. HEEANLIE, BETLHY
72T VAT ADOE—EETA, BEFIAED
B BEIEELGRIIEEEVIERTH L, 207
D, A7V MERIRETIE, 7ot ¥V
L BRBREED 7 41 —F )Ny 2 V=T HF—HW T
b, —F, Y=LV ATHDLIL, 5, *eE, 2
TAVT Vo7 EROVEEX S (72—X) 128
LT, Z0BRFHEB TR NWE VI BRTH 3.
RERDIEER S (7x2—X) KELTY—AL X
THDEVIHWER, ERkr AV TEL <A
VAN =2%547 Y 2 7 MRERRRICBIT b S
HTRHROLWI L EERL TS, BIb, B
S, /e Y, 7O T A FAN EV o EREBY O
T 2= AR AT Y 7 MREBERICBWTIT
EBEAYDTANVA -V IZERER KR
#£hT5 (M2gME). 2L, 2oz ki, <40
AL = VICED CEHEENYT TV 7 MERRRE
IEATERVWEWS S ETId R, +7 V227 b
BABRRICEL: T2 —ANTEXANVA =D
BENVERZITHA.
3 BETHI7L—-LT7-7
ARETRETA7V—aT =213, A7V
FMEMBREFER I LD ETAEALR Y T YT
FARFEI LT, @Y R~ ANA S — kAR
ARV T T2 T 7T ORRARERTBDOHT ALK

Logical
Design




FAVTHD, BETLILV—LT =713, kD4
DDATF v THhLEHRS.

(1) RRETFET

(2) 7 = — X35!

(3) N=AFAvTay 7 &5

(4) 7O RAAR

ZDTVv—LT— 7 ORI, R E L HFHETF
BEOERIETNT, 72—XEeR—RAF [>Ty
ZPETVNIVAIy 28T ETHL. BB,
7O AERICBWTE, EREDEE S 7 2 —
AXRR—AF4»7uy 7 VIRV, RETEE
KCHAITARENT T2 — A bR—-AF5 (70
F2rERAVTWRETHA. L COETIE, 12
ETBIVL—AT—FZD4DDAT v T IIDNTHh
5,
(1) BEFESH

FBFEMTIL, BRERFEIEHTAEEHB L
Tuy s s ORI TAFERETHE, K7
L—a7—27 T, iEEB L usy 7 b 0GR
F—F70—¥ 47555 (DFD) [2] i2 X o THKT.
ZZTDFD D [7utR | 3MeEE %, [F— %
ArTlETuy sy e, FRERET. I/, 70
EADEFT—F AN TADT — 7, T bIEE
EBICX - T7a¥ 7 M HEESTAI L EKRT
A, ML, F—F AT LT OLANDT — 713,
T AEREBICE 2T/ udy 7 bl EN D
ZERERTA, BIL, TUkAETF-F AT %
BRT7—2705~)0 (Flzif, X 6 #” Association” )
1, 3HET A EEEE T-HMICAES N, BB 3R
270¥ 7 b xFT. ’

BE(LRFE 2] KB AERHBE L7 uy s ¢
OB %E DFD L LTHELAFAZHIRT. 2D
FIOEE S ODOVEREHEE L 1207124 2+ TDFD
BRI Tws, £/ EXHEE Y 2D
MO RATLLE B AL TERNIC R o TV B,
(2) 7 = — XA

K7 L—207—27TlE BREEEEL N OD
D7 == R, FREROT 2 — X< A VX
P ERETHIOLTDH, 7L, YANVA—
VICBWTHERMSE T L e on/7ay 7 ¢
ER—AF A 70% st (Baseline product) & 7%
0, UEOEETIIERN E LTEHFTERVWL DL
T5[11). ¥72, BRIRETSOY 7 b AERE R

TWRWIRETR, ME¥HB 3R TE 2VwboL
T5, o, RO2HAFMETHLIICT—X
MIEATILENH S,

o FE—70¥ 7 b RVER, BHT A/EEEB IR
—7 2= X/ LTV UL & v,

o HHVEEEEH A BB 705 7 b R,
HHVITEHTHEREB L, fEEHEE A &
f—7xz—X &L, FRLEHDT7 = —X
R L TWiir il o 2.,

72— ABROIDD AT~ FHEE BT — 8
& RO, 7 I) XA Algorithml IXROEY T
H5.

Input:

D_act Dev_Method;
class List //define Class List////

int GetLength() { Get this List length};
void AddList(data){Add data to this List};
void AddListAll(List data)
{Add all 1list data to this List};
void DeleteList(data)
{Delete data from this List}; }
lass D_act: Public lisy
{//Activity and Product of method
CPro Pro_in;//Input(Reference) Product
CPro Pto_out;//Output(Work) Product
Act_function();

//Activity of development method }
class CPro : public List{String Name;...}
OQutput:

D_phase Dev_process;
class D_phase : Public List
{ //development process class

CPro Pro_in;//Input(Reference)Product

CPro Pro_out;//Output(Work)Product

CAct_Funs Act_functions;//activities

CNext Next_phase;//next phase pointer }
class CAct_Funs : public List{

D_act.Act_function() *function; }
class CNext :  public List{

D_phase * next_ph;}
Algorithmi:
for (int i=0; i<Dev_Method.GetLength();i++)
{D_act M;

M = i-th member of the Dev_Method List
D_phase new_ph=new(D_phase);//Add new phase
new_ph.Act_functions.AddList

(M.Act_function());

new_ph.Pro_in.AddListAl11(M.Pro_in);
new_ph.Pro_out.AddListAl1(M.Pro_out);
for(int j=i+1;j<Dev_Method.GetLength();j++)
{D_act S;

S = j-th member of the Dev_Method List;

if ((M.Pro_out M S.Pro_out) ¥ ¢)

{ new_ph.Act_functions.AddList

(S.Act_function());



new_ph.Pro_in.AddListA11(S.Pro_in);
new_ph.Pro_out.AddListAl1(S.Pro_out);
Dev_Method.DeletelList(S); } } }
for(int i=0;i<D_phase.GetLength();i++)
{D_phase P_NM;
P_M =i-th member of the D_phase List
for(int j=i+1;j<D_phase.GetLength();j++)
{D_phase P_S;
P_S = j-th member of the D_phase List
if((P_M.Pro_out N P_S.Pro_in) ¥ ¢)
P_M.Next_phase.AddList(P_S);} }
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D_phase Dev_process;
Output:
D_milestone Dev_milestone;
class D_milestoneq{
DATE check_date;//date of milestone
CPro Pro_baseline;
D_phase *check_phase; }
Algorithm2:
for (int i=0;i<Dev_process.GetLength();i++)
{D_phase M;
M = i-th member of the Dev_process List
for(int j=i+1;j<Dev_process.GetLength();j++)
{ D_phase S;
S = j-th member of the Dev_process List;
D_milestone new_mile = new(D_milestone);
new_mile.check_phase =
£(i-th member of the Dev_process List);
if((M.Pro_out M S.Pro_in) ¥ ¢§)
new_mile.Pro_baseline.AddList
(M.Pro_out N (Member of S.Pro_in);}}
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