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Modeling Cooperative Development Process and
Prototyping a Monitor/Navigation System

Hanmu Iipa,t Kencar Mmura,t KaTsuro Inoue! and Kon Torut 1t

This paper describes a process model for a cooperative software development performed
by a group of developers, and also we discuss a prototype of a project monitoring system
based on this model. The model proposed here is based on concurrent process one, and it
is composed of set of tasks associated with communication primitives among the tasks. A
task is defined as a sequence of primitive activities. Using this process model, a project
monitoring system named “Hakoniwa” (which means diorama in J apanese) has been imple-
mented. Hakoniwa system is composed of two parts—manager’s system and developers’ sys-
tem. Developers' part navigates the developer’s activities by showing possible succeeding
activities on menu. By the menu-item selection, devolopment tools are exzecuted automati-
cally. The sequences of activities performed by each developer are recorded by the ma-
nager's system. The manager can observe the cooperative development process by using
Hakoniwa system.
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Fig. 1 Overview of composite software process model.

HEBGEEDI-E TNV (EEEFINEFEE) ZHED
TrCEELIOND. AR, BlokHicleR
EFNETOAYI FEFN, BIUZOBFREEZNE
hE#L, $ECELTWIhboEs T vEBRLT
B3, fEE7Friz, BRETTONAEEHEOEF
BEEEHET 220 OLOT, Fof 7 PETFTNMI,
BRbuclEFEhs 7 os s FEOBREESET S
DOEDTHB. COEILZ20EFNVESHET S
zEick b, EEFIRORKNUSEE TS 0L/ O
%EN - YEBHEEE TN ThARICER T LM
T#& 3,

A% N TR O 1 DHOEEEFMCESOT,
E(=FVOBEBHRT S, LB BICL D%
ORBEREL e T VERET 5.

2.2 EEEFIN

z CTRETAEEETF VG, EAMIC Hoare O
CSP (Communicating Sequential Processes)®% & [d]
Bic, FICETENIEPBD 227 ] ITX->TH
BEna.

EEOMRE SO+ 2 3Z L OTEBLLEBEEN T
3. W20 TRREYOAMIC X - THEFICfTH
N3, 31, BREBZEVICERE VB ETO
FELhoTEOMMETS. TOLE, MREELE
Rz U TIBO#TDEFNEEL D E, — DB
EHNENCEE D BRONVEYDIERETICLY
b2, EFADEEICILS. £CT, $TEILE
EEXEicEFEEEL, BREIBICW{D2PDT
BOHEYELLTHRALS.

TEORIFOBEAICE, 774 VEREETE]
tostEEo L OhS [Y2FLOHEERER
T5] Lo KBEESPOEANHTITILDETH
Z, CCTiR, 7oA 0OB/NOBSEL (Vv —1D
£ro NHic X 27z &) & TEFRMEE] (activity)

VY7 o= THREART ot 2D0ETFNVELEEhRES(BRAZBR A7 LOEME 2215

LLTE#ETS. #LT, $f7LBELEDLY, JH
RBEVHNCITIC EDTE B EFIEEDRTE (22
g LR, Fh, 2AIODEEE—DDYT b
THRBELE LTS, £2 27 FERICETICE
fTEhs, zokE, 227MORM%EE 7DD
227 #HB@LI-DT B, ZEEEO-TEEL
TRY/FEEMOBEEBE (LFINOEZEE) 24 A
JIGIHBELENTED, BERIICHESNIA »
e—VRFERL-F (¥2-) KBEATH, A v
e—VERXETIRICIEVED 2 X 7 L EDFEE
H— 2IEETE. —2DL R BEMOZELE—
ZbDOCLMBTES. EXANNTBEEHELRLC
7.

EiT, 4 A7 OBith, BT OB EMmEELT 5k
Bic, BLIERTEHUL A GBHAA <v—va v
BEEXNATHE. ChoRELABEBELRANTE
BH2hTEY, TTODLR/ CHBBEEEROE—
FASEEE RT3,

227 RBOBER N OBEBFELEEDIEE
EROFEFELTEET S, CCTRENRERER
TET. ERERTERTENVWLILERTNIL, -
LNERFINCABLTENELAIEL, #2240
HELIZA/HDBIEIC L-TET. ZHRERISE
Bz w2840, EBEEATHERIICHE-TE
FEEEETTELET, £4 A7 2H#TEETH
o
[eeFal ickid 42/ HOBFRE L VER
MicEBRT a0, B2iRT & HIREXETRER

® 1 EREERF

Table 1 Message transfer primitives,

| 3% B {F EVf
send | taskport | LFAEER/BT S| —
(% B #)
H— b+ EXFERN|XFA
EWALED(AM
F—FrADAvE | RER
—VOHEER
5 (7E A )

recv | port

peek | port

F 2 JR/HEABERE

Table 2 Task control primitives,

#IE | Bl# B 1F

start |task (MO FAVICHBEEMERED
vait (task (MDY A7 OKT 2% D
exit (task |BZAJORTEHEATS

*RIDEFEHL ) 7 AOREEL SV TIZSHTER
T3



2216 WELBFELBXE

gl edit "m1.c"

cc-¢"mlc”

B2 feke7rOBESE
Fig. 2 Overview of activity model
w3, HEkzhehs 2 25EL, REMBZ A7
THPDEDENDA v E—TVERLTNE., F vE—
v OB EH O EABTREDT 5.

4290455 2Z4{E

2200Tid, AR (2Y2—WVADEE], [
P 2—NBOEE] -tk dic, ANPHAICE
7oLy FVRREAMTHEROFIHILETSHS
LOMBY, COXRBOFWEEF A2 7 FA (cEX
Eleda—nVoEE]) LLTEEL, #2714
RIPFADL VAL VAETD, BV a—NERE
Lot BA VAL YACEAELERA Y22 VAE
BELTEETS.

4 27 OREE

RO XS LTEBESNEZ AL, #2708
BOTEP L2 A/ 2= —v 2 VORI EKL
ByroiEh, EBICE A OEEICE-TT o €A%
EFTECEBEALNS.

L, REFNIESE A2 ORPTEDES DS
CEBLEbDTHBID, BhEhicFoexeX
FT3ciRPTFoLH HERBESXLETHS.

(1) BE2AZ/DEAHATBL S b

(2) EAEEELBERY—NEOHIE

(8) n—TDETHRES, BREH

(1), (2)ic20Tid, HE&T a2 EFVOER
EFNELTETOL S ABH#EEZ LT oS 7 b
EFNEBATECEICLY, ThOEBROFREERN
EENTIREL LB

eFuf s rEFNMIT oL tOREOTHS

e ODEERE O IK2W\T, BiEDES A LBE

DESES M BERENTVS.
% ABTRNTBERCICDYATLATR, 0¥ 7 by—

NPFEEB O, FEENET 7 A VEPY - NVEE
BETALIKI-TINAG.

Nov. 1993

TDEE, 2AIELETESuF s PRE0LOD
WEBEAERETAC LIk (1) OENED DD
3. ZORE, sAICBTEEAERLET YY)
b D& DEfE L OIGH BN, (2)ICBT 5
Boha,

(8)iIL2W\Tid, #HE5H00R 10) TREL FE
ICESE, THlEE] 0 5BEER V3. HlibsE
WLk sd 2ERANEERT 2 DITHECE
na~efHEENS, cEid, ALy vELXiCD
WTZ20ARHR

X—a

X—b
MEELEEL, Theh oAl ERT SR
Wit hT» 3% Mkl 2FNL, ETEIC
BEEEOHEIEhTH 3RS ERENS.
w—7 (X*) OBE b ERD X 5 nARBRICER X
h, EBcnELINE. FNEEORESCoNTIR
EVz?AF&#TEtb,CCTuﬁﬁfaﬁ,f
uF s FEFMCBOTERSNE S s OB
(A) 2BRTACEICL-THBELEANERTE
3. HithRFicESnic R0 BRI OWT
1330k 10) 2B Ehiclo.

3. 7OEREFNIICEI{TELER

AETIR, ToeRAETNV EEEFN) ZRVS
zEickD, EDQXHINTBPEENTRLIIEDIC
21Tl 3.

3.1 BIRECHTIEE

{Hx OBRECHLTIR, DTOE3UXBETS
CEHAREE LS.

(1) FEOHEE

BAZEE M HTE (fERETNMICBTBSRY)
EZHOL{2ATNS L,

cHEBESRENLETOHE LA THS0H

e FNFNOHBIC DT, WilEd~&h

ethiff ENicE FITIL > T AHETADH
Lot r LEEETAOMNERICTS. BT, 3
BE:LIVEb-HBILiE, PEOXSSHER
ERHtT A C L THEEICHTIXEET I C LT
Britd, i, BHLERCOVWTREOFEE
BBt A EbFHETHS.

(2) WhEzE

Ve s Vicfi-T T o e ARRET I LIT
&£9,



Vol. 3¢ No. 11

e &2 2 ) ITE D& I ISEUDHED

o 2 2y DERIIEDL S 24 3 I Tirhbh
By

Lotz EAIEREICIE Y, BHIERICOWVWTIRE
BibhaE L 125,

3.2 EEECHTIZE

—%, Fudzs rOEBRECRYTO X 5 12FA
ZbloT.

e 22y DEMELS S 7 vDEACELT, £
2y B BERT ABOBERICILS.

o LIt 4+ TRARET SB/AIC, ¥4 FM
WHEBNHHC THROERICILS.

e 22/ EBIZ T v Y 2/ rOEBICHT SEE
(AR b—V) BEOFEMNLD ELLD, 22
ZitHT 2BH (2=2 ) v7) 275CLT,
ez F it BSOS P EBREOEROMR
ENTAS.

e EHMEHEBEENT 22 27%, FoyFouwsik
WERCLTVAZ2 2/ OREAEBILT 3.
ARMETIE, ChoDXBOSS, BREBILHT S
FKELEBECHT IR0 (4R02=2) ¥
V) EEBETIVATLEEBICEE - BALE. &K

BETIRCOY AT LILDNTHE,

4. BEBEZEIRATLORE

41 RZICHhYRTLOWEHE

HETCH~ 7 vES LICHRBREOZES:
FIVATLRIChERELE. Y AT LOME%E
BB IcRT. RTiEhi, 2R7DE=2 )T L
AVEDaI a=—vavyOhlfE T 5EICH

BIChY—/X (BRERAATL) wwammen,

SALIR=T¥

424

ZAIA WRE HRE2 BHREE3
-5 FAt

K217 [ memme2ra

B3 BeichbEBYAT7 L08E
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