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Mechanisms for Software Process Dynamics

Takuyva Katayama, Masato Suzuki

Department of Computer Science
Tokvo Institute of Technology

1 Introduction

Dynamics is one of the characteristic points where software processes differ very much from the
usual computational processes and it is essential for describing and enacting the software processes.
It refer, in general, to the fact that we need dynamic and fiexible control over the preparation and
enaction of software processes. Specifically, it should allow that process scripts could be createc.
changed or refined incrementally during process enaction. or the state of process enaction can be
changed, internally or externally. for directing a portion of the enaction history to be repeated for
fixing the effects of mistaken operations or suspending/resuming enaction of the processes to aliow
fiexible human intervention.

One reason we need dynamics and flexibility for software processes is the inadequacy of our
understanding and capturing them. We may have to enact them even if we do not have enough
knowledge of the processes, and we sometimes have to start with incomplete. partial anc even
erroneous process scripts and refine, augment and evolve them whiie or after they are enacted.
Another reason also comes from human factor. As we often fail in completely and correctly per-
forming activities done by invoking tools or mental activities such as decision making. some parts
of processes have to be repeated for making these activities done satisfactory even if we have the
complete process scripts to be enacted. We need more dyvnamic and fiexible meckanisms jor such
redoing than is needed for the execution of usual computational processes. In this paper, we discuss
how dynamic can be handled and propose redoing and reflection concepts for process dynamics.
We also discuss briefiy how redoing is introduced into the process model HFSP.

2 Requirements and Mechanisms for Software Process
Dynamics

Among the requirements of software process models with respect to dynamics, understandability
will be the most important, as software process scripts have to be read and changed during their
enaction and this requires that processes have to be described in a highly understandable model.
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Of course. this is essential too for dvnamic anc flexibie control over their enaction. as we need the
enaction status to be represented in a clear and understandable manner so that we can capture the
status easily and take proper actions based on it.

As software process models consist of several, almos: orthogonal. aspects such as relationship
among products. object and tool access, activity scheduling, user interface, resource management
2nd organizational/co-operative support, it is important that these aspects can be described sep-
arately and independently as much as possible. This will considerably decrease the complexity of
creating and understanding process descriptions. It is also desirable that exceptional cases can be
described separately from the main and straightforward cases as this will be effective in eliminating
spaghetti of feedback loops for handling exceptions and will be, of course. desirable for realizing
dynamics and fiexibility.

Expressive power of the process model is, of course, essential. It has to be provided with enough
features for dynamics such as changing enaction status, redoing a part of process script already
executed and creating and changing process scripts while they are enacted. Though some features
found in conventional programming languages, such as backtracking, iteration. conditional 2nd pa-
rameterization/instantiation might be helpful to some extent, they are not enough in expressiz.z the
dvnamics and fiexibility of software processes. This is not, however, a surprise if we consider that
the conventional programming languages are designed on the assumption that primitive operations
always correct and come up with the same results when executed in the same environmen: and
that complete programs could be prepared prior to their execution. Two operations. redoing and
reflection. are proposed in this paper to cope with process dynamics.

Redoing is an operation to repeat z portior of 2 software process when unsatisfactory results
have beern observed whick are caused by that portion. That is. it allows to go back. iz the com-
putation history, to the point where a mistaker or imperiect operztion has been done whose effect
is detected at some later point. It. then. enables to replace that sub-computation polluted by the
mistake with a2 new backup computation. If the new computation succeeds to produce correct
results. the computation resumes from the point where the error has been detected with the results
which are produced by the backup computatior.

Note that. in redoing, we completeiy ignore the results from the wrong sub-computation. though
these results stored in objectbase could be referenced by human operators to produce new resuits
in the backup computation. At first sight, redoing might look like the conventional iteration. back-
tracking or recursion, however, it is completely different from them ic that redoing i, in 2 sense. 2
discontinuous operation as it abandons the previous results from the wrong computation. whereas
these conventional operations tries to increase the accuracy of the results by refining them and they
define continuous computation. This kind of discontinuity will be essential for handling computa-
tion involving error-prone elements and uncertainty.

Redoing can be issued not only from the inside but alsc from the outside of the processes.

When we can know in advance the places where misiake will happen and how to fix them. we

can write scripts for handling backup process. This will serve for making the entire process script

clearer and more understandable if redoing is properly introduced into the process model. When

it is difficult to pre-determine these things, we have to resort to the execution of redoing issued

| by human operator when he find the problem. In this case, scripts for backup computation will

\ be usually prepared by him on-the-fiv and this is a way for achieving incremental creation of pro-
|
i
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cess scripts and their modification. Of course. process environmen: has to support suck activities
ac suspending/resuming process enaction, browsing computatior history and editing process scripts.

Re flection could be a very strong operation for treating dvnamics. Roughly speaking. a2 compu-
tation model is re flective if the mode] has features for knowing about and changing the environment
in which it is embedded[1). Though the expressive power of refiection will be dependent on what
are the changeabie parts of the environment, it could be applied to software process dynamics if the
enaction status and process scripts are changeable objects in the process environment. that is. if
the process model is provided with operations for manipulating them. As it will enable the process
enaction status to be obtained, analyzed, computed and changed from the inside and outside of the
processes, we can take very fiexible control over their enaction. Redoing we have proposed can be
considered as a special case of applying refiection. Much study will have 1o be done for its effective
and safe usage in process dynamics.

3 Dynamics in HFSP

HFSP is a software process model derived from the hierarchical and functional computation model
HFP|2] and atiribute grammar{3). The primary concern of HFSP is the product-oriented aspect
of the software processes which characterizes them in terms of their input/output relationships
and it models the processes , in the first approximation, as a set of activities which realize the
input/output relationships. The activities are decomposed into subactivities when their tasks are
complex and canno: be performed by simply invoking software tools. HFSP combines this product-

rientec view of the software process with other aspects such as objectbase access. too! interiace.
user interface anc resource mznagementjs).

Eierarchical and functional cescription style makes the introcuction of features for dynamics
clearer and more undersiancabie than other process models which are basec on process behaviors.
as (1) computztion history in HFSP is represented by an attributed tree of activity decompositior.
on which every product to be rejerenced or generated in the process is explicitly represented as an
atiribute of 2 node. and status handling operztions are expressed very ciearly by tree operzations like
pruning and grafting. and (2) dependency analysis needed for detecting the activities redone and
redoing them. for exampie. is easiiy performed by the incrementai attribute evaluation technique(3:.
Redoing correctly periormed activities has to be avoided very carefully in process enaction as. in
general. the same results will not be produced by their re-execution and the re-execution is costly
for activities involving human operation.

Redoing is introduced into HFSP taking this advantage[6]. The problems to be considered in
introducing redoing in HFSP are (1) how to invoke redoing activities, (2) how to prepare their
input attributes. and (3) how to deliver their output. In HFSP, an activity is activated only
when it is generated from another activity by decomposition (except the initial activity) and its
input/output attributes are defined locally in the decomposition, so it is difficult anc not desirzbie
to activate redoing activities from out of the enaction tree. Redoing has been introduced through
an redoing decomposition. When an exceptionzl or erroneous condition is detect for the input
attribute value: of an activity, its normal decomposition is suspendec and, instead. z redoing de-
composition is selected anc applied to the activity, which takes 2 ferm of

4 = redo A; when C
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This means that, when the condition C for redoing is true for the input attributes of A. the ac-
tivity A4 is decomposed into Ao for redoing computation starting from an occurrence of the activity
Ap in the process enaction history to remove the efiect of errors or mistakes detected at A. The
input attributes of newly introduced Ao is taken from the that occurrence of 4 and. if the redoing
computation and its succeeding computation will come up with the correct output attributes of the
new Ap, they are given to the original Ap. The most important fact about the redoing in HFSP is
that it does not destroy the functional property of HFSP. That is, even if there occurs a situation
that a part of already performed computation has to be canceled and redone, overall compuzation
after it was redone looks like a normal computation in which output attributes of the activities in
the enaction tree depend only on their input attributes.

So far, we considered the case that redoing is specified in the process script, that is. redoing
decompositions can be prepared beforehand and put into the process script. Though this is the most
desirable, this is not alway possible as we may not have complete knowledge of the process. Redoing
can be issued also from outside the process, probably by an process operator. We can use this
external redoing as a fundamental mechanism for incremental process creation and modification.
Suppose we have an incomplete process script in which the description of an activity A is missing.
possibly by the reason that its details are not known at the time of writing the process script. and
it is temporally represented by the empty decomposition. Enacting the whole process will request
external redoing to occur at the activity A because of its empty decomposition, and the operator is
asked to give an appropriate real decomposition. If he could provide it, the enaction of the process
resumes from 4. On-the-fiy process modification could be handled in the same way . where redoing
is triggered by the operator when he detects something wrong about process enaction. For external
redoing to be effective. enaction environment has to provide enough supports jor keeping track of
enaction history and editing/debugging process scripts.
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CTR, BRELBI 7ot 2 RUEFFHEETHE YT

5EF NV ESDN 2 ET 5. SD - GEN DES

L EF NV BSDY RIRD 3EE TR O 3.
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7 bHEATe T P ERENT S, X 3 CTMERD

3. EFNICLD SD EORED

SDEEIR, V7 by 2 THMHOLBIIREI N LSRR SDEDRIBEOMERDVWTRETZ. £F, 77—
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R3ik SD i3 10RO E2RLTV S,

E|PLFE(TFD), + 5
REMNFEMRD)KL EE R/

7oxX ps EXNCTAHBEBEH r % "ps : 17 THRT.

EXRFWMEATIGEBE, THhE¥NQ,
DXHILFET.

SDEICBIIE 7oy ritxit 3 PN IEX%2R4 itk
T. 797 b pd 70X ps OAN, BHTH 3
CEXxXhE¥NTIN(pd)=Ips)”, “OUT(pd)=(ps) TR7.

"rl ¥t €"rl 8 52"

4, MEXEICLZED
i1 REXE

REEXHE IR 4 K G-(Ge. AR, C) TEBEH S, & C
T ,Ge=(K.T.P.S) RXIREBXET, A.R.C IEl, w
ERA, XKRKRHEOMETH DY), BEXEicxL T

PD = { spe, sch, dfd, dgm, sid,sod ) ~7'0D% 7 hDEE/
r7OF 7 bETOE2ORIGHER/

IN(spe) = { SD,GEN )

IN(sch) = { TFD,TAD,HRD FFA FBR,DEP )

OUT(sch) =-{DES, TFD,FFA FBR,DEP,TAD,IBR,OBR,TBR,

HRD,LSD,FOD,SED }

IN(dfd) - { SLB,IIO,DES,SEL )

OUT(dfd) = { GEN )

IN(dgm)={TFD,|AE FFA FBR,DEP,TAD,IST,

STOJTADMD }

OUT(dgm) = { SEL )

IN(sid) = { FFA )

OUT (sid) = { IAE )

IN(sod) = { FFA )

OUT(sod) = { 1AE )

R4 PDMERD
1 BEHEXEREDLo BE
B30 kit
XIREH 7O0% 7 FOMX
XE KFFM
7oy 7 roirR
Rt 7oe 2D ALS
7ot ANERTRE
i 7oy 7 bR ERT HHA
ETRBOEF R
p:d)$- 3.3 WICGRR O 5= fF
ETFHROA ARt

BXBTEEEFESTHO L, &%, XE o ML
TEXBIFEZTY, BXKEEXT 5. MEFETIR,
EWFA R CBIVT, BXALOEMATXR&E
COTTHERHE A OEEFMGET 3.

4.2 mEXERED
MRECHTIREXERELOBMBEEXR 1 ICRALTY
3. ROoisrEoMiEXRERDEERT.

N = (SD,GEN,....DFD,DGMs,...) rIERSBIS o/
S=5D r REEEE S/
T={null,..) PAESBEC S/

A = {GEN.spe : SPE, SD.sch: SCH, ... » Bt/
DFD.dgm_no : int, DGMs.no : int, ... )

SD - GEN DES
{ GEN.spe = SD.spe;
DES.dfd = GEN.dfd;
SD.sch = DES.sch
)
DES = DESb DFD DESbs
{ DESb.in_dfd = DES.dfd;
DFD.i_str = DESb.out_dfd
DESbs.dgm_no = DFD.dgm_no;
DESbs.in_dfd = DESb.out_dfd
DES.sch = DESb.sch + DESbs.sch
)
DESbs = DESb DFD DESbs
where (DESbs.dgm_no != 0) {...)
DESbs = null
where (DESbs.dgm_no == 0)
{ DESbs.sch = null )
DESb = SEL DGM TFD_TADo SCH
TFD_TADos SCH HRDs { s}
TFD_TADo = TFD
where (TFD_TADo.dgm_type == IS_TFD)
{ TFD.dgm = TFD_TADo.dgm }
TFD_TADo = TAD
where (TFD_TADo.dgm_type == 1S_TAD) {...}
TFD_TADos = ...
TFD = IAE SID SOD IAEs FFA FBR
DCM SCH FBRs SCH DEPs

3
il

_ﬂ

@
RS
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1AEs = ...

FBRs = FBR DGM SCH FBRs {...)

EBRs = null {...)

FBR = IFR OFR TFR
{ IFR.dgm = FBR.dgm;
IFR.in_sch = FBR.in_sch;
OFR.dgm = FBR.dgm;
OFR.in_sch = FBR.in_sch;
TFR.dgm = FBR.dgm;
TFR.in_sch=FBR.in_sch;
FBR.out_sch=

IFR.out_sch+OFR.out_sch+TFR.out_sch

e

DFD - DGMs

{ DFD.dgm_no = DGMs.no; ... )
DGMs = DGM DGMs

{ DGMs][1).no = DGMs[2).no + 1; ... }
DGMs = null

{ DGMs.no = 0; ... )

DGM - ...
SCH =...
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6. Water Fall Model i3, £0EWLHE26FZ 5L MEEIEN) O70€X - ETFINVEWZEDTIIHWEL I »,
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MEFINE, I TVBEHFINEER, ROTI7F 47 4NEATHEVWETS (b
— 7 VBE) ., (TDT 5T 48T «H, BIGEEHEISRARETEEIENC LD, ) BT
WA LHFEEINTVESR, IREEEFOYMICLY, HEO. T, EFHBOVWTFAALL B,
FEFROGAE, BEZEEERFRE T2 2T, GHANREELREDT IV s v 22250
T 5,

® Fotzrezxrsbp—n

R I7oY -7 NB BT o2 e 0L bo—nORAAEELT, 57 4 AXEFE 70—,
petri v b, RAw b, EfE e B (E-R) T FARBEMNEBILNSH, LM OFHEEOLENC
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7°0tA7°00 73y @AW 7-2¥3v7  position paper ( 1989428 )
YR 2707 530 ICBTAAIEBEHE
BEx FTU (FEREEERIFEHR)

1. 22748 roxxrassIrs7enwsSgaobEl, V772 TOR
EBRBEXRANICRREL, YVI7r727HE, LB, RTFLEDHUEIRILL
EILTE2RAVLENTEL. BEWRZ, VIV z2TEEBRBZE2HIEF
TEIUEZTESLR, ThEZIREEE, LERNTEOIBRRPSL, 70270
7733 rv/7nEmTAEAANBL> TREALTIEAZTY, KBFLLB/LUTET
& 7> [MAT86][MAT87A]. L2 L, S 6170707737 2RMICHLE
HEIHITE, ERNENDPLEATT, REEEAL->-THEOHBZRER
CBHIT2LE%BHEEZLNLEB LIS CRESEDINETHASILDERERNT
W3, 22T, B3EHTIZ, BEN AP LEDLISIELTWIHENOEEZ A
N, TOHFELTWEHYRICOVWTAXS.

2. V7T THEEEENDOHBFHA VY72 T THEEREBIZ, —BICY
F—7+r—NE (BXKE) LIZhB2ETNMIR->THZDLDATWVWE Y, &M
Ci3, BAIHSER (unit workload: I FTUWEERTS) 2HERICERLLCE
FATERLTIENTES. UWEIZ, 7P 272 VD HhPDHBRXP, 12k
EEREE, &t, 7urs7s5sv 7, KBZELCBWT, VEeEDnESEILEZL
LhaHEDBENDODT ETHD. V2D 7U0¥ 27 b2E>TABE, UWIZ
MOUWLERESHh, UWORAIEOBRELZT. 7OV =2 hOEFILED
T, HRYXFTLTETFENE. UWHy b7 =213, &< »5PERT(program e
valuation and review technique)¥x —h 2722, PERTAw b7 —2 L LTHL
ghTshbot3@EA—DrRayfic>. UWHRy v 7 —2Tix, 80/
—RiCY228H0ICcUWHSEHDYETLNE., RCHEYTZ2LDIE, UWRETXH®
EN2EHNDTENERDL, KOBMEDFMICHERIPEINDE. ZHOUWH Y b7
— 72, ERDPERTA Y b7 —2 IR LT2&DLESZHLVWEKRTITZEFZ
7E
a.PERTTIZ, B/ —FOEBRIIREHERY, RTRHY, KTCLELZHR, AL
B, RTRERHFELZEICELATWEY, UWAy P —20D%/—FKizZ
NICMZTHICT2UWIEHET2ENEAEY, BENEEERE (BRARELRZY) |,
UWSERE, UWETEESELZ L2 T—BHLLTLAES.

b.UWAw h7—2id, HEH 7z —AICBWTHREN, ERFHE 72— 2B
WTEFTEIS. fiEICBWTiz, BYEnsERCHT2EN, BRIRAEL £
DEEHIIRTIBEZHRLT, UWHXAyw b7 —2D& /) —FROTF—9EHKN
RESINS.

CEBREF 72 —XATiE, UWHhw b7 =28 7027 bOEFTICEDLDETEH
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EREFTREMNICRTSING. kEXOH®, HEER (BRE, #EARFHERRD,
FRMEZZE)  EMEZERELR, HYFBLCROLATHABIIANZEZY, Th?
UWH oy b7 =2 OHERLEDOBERYFHLT, UWA oy v —2 LEEEKL
ODREZEHTL. Tbb, HERIZ, FUWECRLT, #BETE2UWAHy b
79— /—FDT—9RECBLTIDADESHL, UWHAy b7 —27 2 RE
WickED 3.

AO.XDXFT v 7TiE, E3HLECAXRZ XL, UWAy b7 —7 % /—FKIizig,
tEDT—IRBEIIMAT, FHEREZFILVWLEEZITWE. COFEER
#i, BEEEFT 72— T, FEE, UWHYEILCRLT, #EE—FKFTLEYL
HAKE2EZB3HD0LDTH 3.

PEECRAXRLUWRA Yy b —Z LA EEBL AT AR, dICHEXLTHBEZ
BnwT, MELFXFELTWLHIEIAREELZY 2727 IHTEES T, £HZ
BEIFT W2 [KAT8S].

3. TP z72 PEBMUWRY p P =2

tREREFELCLTER D275V /7 ANHI Ty ATL2zEHL
TWLHIL, A7z 272bEMUWHRy b7 —7 (object based unit worklo
ad network: I TOBUWLEFT 2 ) oHREZL->-TWS., Zhiz, LEZOUW
Ay b= ) —KEFTV227 L4 2F /BT, LEDTF—EH
BIUFHEEHREZ2A VAP 2DL O2ABRBEBB LU XY K (nethod) (2
EoTEhEFRRDLT. A7V z27v2EMTH2ERIG, UWLtWwSLonEH
¥, 207532 (2, ” ABBHEN" &7 AT LGHEHENOHLE"
EVNDIRLDDI7 FADLDOME) ODMEBOMERLII-TRITLEFHELLT
H2. OBUWORBRICHNTIERNDELRZRICAET L.
a. gk A& (cassociation, classificationz &YooV 2L DB ZHRITTA yr2F 2
EREZTD. SHIC, SEMEZIRLET S .
b.OBUWIZ, LETHXRALFERLISTHE? 2 —2IZBWT, 70 =z27
FEICERENS. DT, #EH7 2 —RAZBF20BUWEHTEIERIZONT
AKX 3.
* M1, OBUWOARFAEKZRT. OBUWIZ, BELLISETAEY T
DxTDLOHBELRLL-ELELAETEIRBZ—RICL--TWS. A, KARE
VATLHAOBUWLENRBEL ATLHOMUWTIIE, ZhEZFhEL->THR
HBENS—VEFRT. CONS—VOFWRERXA VERERZEILLI->TEETS.
FX4 VEBREZBOXEEZEXA YOO NLATFICE5E 2, BXKRA, BHREZZTAERL .
CHhEFAAVVEREBaNAF12525.
* AUNASEE, F2AohARBXHA, EREEBLIU TR ETLVES
C#->T, XA VERZHHL, 702707 F5L 2RV —F ICHELTF
—%%525%. ‘
¥ ZITHHEETETITOQELERAETFTNIEGE, UWRy b —2TH3E. 7012 E
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TLVNEETIE, UWRAy P - 2 BRTE2L-DICEBRLLIEHEY S 2 2.
¥ 7D AT7075LYzHL—FICiE, BUWIKHYT 24229208
DEBREBOVMMEEXANT S .

CCOBUWIE, BEREF7x—2IBWT, EBBMTETENS. LT, £57
z—ACBITHOBUWIEHTZ2ERICOVWTHRXS. [MAT87B]

* OBUWDEA R FZ iz, HH2X4THE (unit workload environmen
U TUWEERFETS) CBWITHHFLTEFENS.

* P27z PR TAE20BUWOEFTRE»LRTEZTEA VRS
YADKBIIMBELTRFEH, TOMBENS U F 27 avb&itiTad. b3
VI a3 Tz 2 bOXKEECHBLTREBICES.

¥ A VRS 2ADEWIE, DHMERFESFHLENATWVWEILEEARLI->TREE R,
RTREFBLENTWVBILEAILLLI->TRTENS.

* O—I Ny 78E: A2 2ADKFRBLOFRRERBICBWT, FOWH
DEMBIIR->TRNETILHFTES. ks, BFLTEDLN - HET 2
DAV 2SI AL BLZHRBLITREY. Ch2o— NNy 28T 25.

* BAVRASVADXYFIE, RBEZBOBEHRZ, D4 2502k DXK
s, Afiofft, FAELORBTLTS. 272, £XYV KR, UWEDLDY— L
DHEHE, V-V BOTFT—ZELOHELITS .

4. LIV OBUWIWE, UWAw b7 —7HERLA-EEOLEL, STER
TEAELZTTIEZL, BAPHLBORBERETILDICEATEI LI X LK
Law. 26, YVIM72TEHHABRNA»P>T—HTLEMNLK DD LDI
LeweEE22. RNDEHAERFEL, ANCERTILI%, WoTARYE
AT IVVzrbv707 5 0ERS A5 4 (intelligent program-generation:
CNIIBEDEE) LLINZEIZLDEHWELT WS,

X

[MAT86]Matsumoto,Y., Self-management of software production by every
project member, Proc. of National Computer Conf., American Federation
of Information Processing, pp.85-86(June 1986)

[MAT87A]Matsumoto, Y., Approaching productivity and quality in software
production-- How to manage a software factory, Proc. of International
Conf. on Information Technology Payoff, pp.103-115, Diebold Research
Program(May 1987)

[MAT87B]Matsumoto,Y., Software reuse based on process programming
system, Proc. of Fall Joint Computer Conf., American Federation of
INformation Processing(0ct. 1987)

[KAT881/ 1L, ft, Y2 D 2 7HRBICBIFZ270 27 FEE, BE¥ L REE
B, Vol.41, pp.84-93(April, 1988)
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Z VY 2T ne X REERT 3 Hicit, AEDREINIEDLED ARV EEIREHE
LhvnhbTHdd, 7AbLLE, V7 N 2T 7005tk 7' v 7 7 A TKRMERE
BaEE L. 7R E LTHEERAIZ O TRAETE ST AFRIOLAEIC
FERATNER b AVERATET 2. EbiC, 7077 A0ETLHE LT, 7
7S LBEDEELHD ST kb, 7RI TLTVDLOBRYIVLIT 4T
AEEZ S o TG AbAV, TDX 5 afHEEEATERIEIY 7 Y =
T 7 et X %EERT B HER D TRAEL ABEREAZERZROR 2 Y 7'+ ECidh
T2 TERRTTHD, SELLTHEDLDTEHENDDOLD b

2 V7t T ToERERNLIZEEH

Y7V 2T 7 uk A% EEhT 5 LTORSEL LT, BELRONTELREE. Al
BHOETR. 7077 L0 ARELE. EEOERILDNv27 v 7 v A
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1. BEROARTELY: : 7'v 7 L L LTERIKELET 2 T LA TERVERL,
WS OBDRBEND >sTHETEAVWERAENEL bIL, 7oLt X0D
—IBE LTHET BT L IERH b, FRICREETE AW, 2L
REEZICRTEAVESEH D, CDX 5 ANEELATIIIHETIKE D
RoTHEELTL2CL3HS5 L, ATHREEVRTLEND 2D
Lira v,

o

ANEEHZDEFTFE : V7 by 2T 7 ot X3, FFCE ORI TIIO-3%5
REDTATY XL L WERE S ESH. TONERABIKERZ
OniEihbiv, Ll TNED 2MEBONEEER A AEOKAICS 5
CEERRTE, =202 27 LTRIRS TeRTERTNE bRV,

3. a5 LOBHABE : 7t 20EFOLHIELICITVL Dh0ES
BHDHS —2R7vF I VRMERD TR IVETHET, AL et
2L VETHETH, EOBFLbe VETr2EREE 25 HFRICX -
T —Bo7e X7 + 2BFIRTESZ 2D, D5nRITrEe2XBEOR
fERRom D, TNETOT o R 2ERELTPIETC LD 5. —H,
7o ZBEICIIRENZL TH NHERT7 e X 2EELTDE X
EWEESVRE B LM oT, 70t27 075 L13EHOHTHHALE
BExdH oTwnd,

4. FEOEFHLDN v 2 v 2 v (BHIETHBRAISKK, TotzDe
DELREDY S22, PVELOHEARLTLIZIFTELRY XZ—}
BERBRL ARV, —ficid, ABlloEmEAEE L ceTdh, TR
ENEBOEEDbE L ONAFHETHEETTERTNE R bR,

-86- =A @



B—EYIZ7FITT -TOER-T—2qwT KIPrary - R—ix—

5. ANERIZ 0 BRI AELA : 7' vt XOETRARIOEM * 22T e
Dy XOBRFRERICE 2T, WHEEFRWASA LTI <E, 7o
TR L LTRFAMBEZEIRA 2 Z 0N T RTE R bk v, it D ELE
REMUE S LTRT 2T A5,

6. EAETROER : 7075 LOETHLIZVL DOIDEFTRMD o7
LE DT LIEIEEC L 2FERAEBETR AR V. U LD, 2EERY
BRATHIREEVET IV, BBEEELNL T o2 23 EFT 2008
ETHE20RVEETHARV, 7Rt 7 05 v 7 OEBER. &
Bt 7 e 20K EbECH2 LB Ly TEF 2,

3 7RER7ARSSI S EENDEBEBO SR

REDOSE b, 7 vt R 7' 05 AOETEER, BEDT v rS53 v s
REDFITEE & WREEMEC 31T 2EMREOFME W b D LET 2 & 3
TE¥D. DA, XOMDE CIIBT 2hick oT, ST XEASEE R
NEBFRERD Y 5 2THA5, Lol 7022707 S54nT o€ DR )
7red oTVnB L LRWADRETH D, CLDLS5AT v s S ADEidhIE. =
VRN BOFREREETREFNICEETH ), [ v 2 7Y —F 4 TR SE
Riab T 2% AR\, HEEHEBICERTEATEA bRV, SEDI >
AELTES REEL BIBE. A7 =2 MEMEA L MEZ b, 7o+t
ARHFTLTHCRFE A TE C b, BXUBICERERI WD T &2
FEEELRINERb AN Ehb, HFHIF TS 27 MEEDS X4 Lick
AIICEHLTVE L EL LT EMNTED, Ll TNRASHL aDL~1

TOERTH Y, EbICEF A, BE, MEBEA L DD T AR LT bk v,




B—EY 7 LT -TOEX-I—7avT Ky ay - R—n—

Tre 2RI NEEERE, HERIEHEEY b oTWi b, BE,
EEER LB A v — VOEAWNREEVIE L LcHFA 7Y =2 HEA
EFA() T et RERREIEETE L AL S BREIL TR 5o COETARL
~APEADT, BRI CDEF A>Ty BIROSRERHELT L 5 2 ERE
YR LAThE AbAV, 7ot A0EREFALL LTREREF AR ENE
4 oNDH, TREXREFABEKOBHAEETOHD 5200 SRl £
FADERIC b ZRIBEAZ D), SERORIRETD 20

4 &DLYIS

FuxxFurIL0tE RS EENnDL, TOLDOIEREREL LTIRAT
WAEGNER b A WRERYEBE L Thite EDHDEREL, RKOEEE LXIEE
BMEOR%Z WL b 0TH . SEBKE LTI ARECEKE N, EAXHITH,
ANEOEHDZ 7 ) 7 PR EHERCERZI G5 LCOEBD, FLWwAT7 54
LREHRET 2 LEXAD D, ZOERICISEFRL T rkidhidn bk &

RHE o
T EXHK

1] #3, EA. =8 B HLA v 1k ¥ 2 MFEHE 7 v —— Kamui88 |
av¥a—42Y7 Y 27, VOL.6.NO.1(1989),PP.41-55.

-88- HA f@h




B—EYI7 LT - TR -T2 39T

VR

fhe 1:
F—EVZ7b9Z7 - FukR e T—S g 9T
Tars s LEELH

&2 :
E R VA B & d0 A~ B3 SO
FIE - HUAE

% 3 :
BRI PIZT e TRER T —S gy
5 - HAE

ik 4 :

6th INTERNATIONAL SOFTWARE PROCESS WORKSHOP
Call For Paper

-89.

153




B—EYZ7r 77 -TOakX-9—2av7 51

B1EY 7 727 -7TO€X-9—22a97 1989/2/2-4@H* T WY

Turs nEELH

ra7 i

212 (XK) 13:00 - 13:30  ZEff
13:30-17:00 F—7=>v7 -ty ar
BMELRDY a—b - TLEYT—2 a3y (£54)
Chairman: A (L
17:00 - 19:00 S &HG#
19:00 - 22:00 BH@EHFHK® (1)
Chairman: X #

2-3 (&) 08:00 - 09:00 ®W#&
09:00 - 12:00 F—2Hltvia> (1)
— Suitability of Existing Models—
Chairman: K, Reporter:iz E
12:00 - 14:00 B A&HE
14:00 - 17:00 F—=2Hltwva>¥ (2)
— Instantiation of Process Models—
Chairman: ¥ 7%, Reporter:A#
17:00 - 19:00 S &k#
19:00 - 22:00 HHhiHH& (2)
Chairman: — XK

24 (1) 08:00 - 09:00 ¥i&
09:00 - 12:00 F—<Hltwva> (3)
—Dynamics of Process Models and Model Instances—
Chairman: /1li, Reporter:Ji|

J—27 a5 7OEEL$

(1) SENDV—7 a3y T THOHRNDEBEEKZL0AICFEENTWS 5th ISPW Th 3o
DF—7:

— Suitability of Existing Models
— Instantiation of Process Models

— Dynamics of Process Models and Model Instances

CEbEZILicLET. ThEFADTF—2DEMIE, 31& o Call for Paper (4 x—¥)
EBRLTLILE N,

ok &,\0_:/":&< W EK

-90- VAP PRI =911




B—EYIZ7rIL7 - TR -P—2 39T

WIEY 7+ 27 -7T0€RX-9—23 397 1989/2/2-4@ £ X 91 05 %

(2)

(3)

(4)

(5)

(6)

C7)

BHEOA—TZV7 - v arT, BNELRY, TAFhOROBMHEERY L33
DOT—IDONThP1DOLRMESET, LASHRAMFODTLEYF—Lavriffng
4 (OHP 1-2#%)

F2~3HNEBRAILFEENTVWE3D2DF—THlt v aryTll, FNEFNDF T2
I, BNEDRS 3y - R=NBLUA =TV - tvia vy TOREDENL, N
DEFIXREFMBRERRL, tu s OBRIICHMEL (15HBED) {1 aysy
aVEFT-T, HRIEADZT. REEOKERCRERMOFNYTEEHT, v gy
DEBICRT ERANLUEBIIF 72 2hd2LDELET. LinhoT, A==y
BOFAORKIL, BHOMEERYF272 Ty l—LL, +h2BYtyi gL T
BN EFTLLIHND—M) Sales Talk 75 L B 2 <758\,

B2~3HENL Yy avTiE, BRRLEN LI 6%, WD EFbNLh -
kmﬂﬁ%tonf.%?m?w:—w%lh&ﬁe.X?»:Tammﬁhttntgn
27,

(FWHEH]) 2BMER, A—T7=07  FLEYF—2 3 YEADOHP* 1 ~ 2
tLT(ﬁéh(Emmmat—6265#01%1<ﬁén).?—Vﬂtvvayfa
BOEBRZTCEIFMBERELZRRLLVWHIE, TDLHOOHPLEAEL LW, sl
ENHMYOEF LN E,IE, $XRT, 277 YOR=TFTiIZhhr->TnET.

[LK—=F] V=72ay7RTHk, BMELRICKT Y aY - R—nz RewriteL T,
ﬁﬁ&“ﬁﬁ%iT(ﬁX?-b?{.A4ETH&—§).%WOHZHZOE(ﬂ)ﬁ
FEEETWRRELT. F—TFlt v a Y THHANRRIE, HEDF 2T 2o BLY
VR=2FEELRNORADHLIT (IH508022 A%H)

[ISPW-SADE¥]  4~X—Y o Call for Paper i2H2 L 54z, $£5E ISPW Aok
yyaV-N—NwﬁWORSELETT.%@@ﬁﬁ@ﬁ%%ﬁiif,%h%hﬁ%ﬁ
O Position Paper * B\ TSET 2 L2082 L 5.

51

-91- VAT A PN 9.1




B—EYIZ7FIXLT - TR -TP—2avyT 18 2

16
Y227 -70RA - P—~Prayd

2 mE B K

¥ #:BFXYI7b72THES VYI7b72T - 7D AHAE
MEUBF¥E VIV TIFERRAE (TE)
VZ2hrTHREERS

® H: 1989%42H2H (K) ~4H (L) 2 8 WNRERESPETHER (WEREFRS)

£ W: 30% SR (F%) : 37 (—)) 8FH (¥4£)
EFEREK: Flst GREIRAF)
ETER : FExE EAF) HAE—B (BEAFE) EH#F— (SRA)

M4 ® (PFU) AREE (ELE) k& B (BFEX)

FHEX (BFTTFHNR) ZAKESE (THEH) mEHFIL )

V7 7 2 TRBOEERERLHREEZZZEWCIL, 2T, VolbhbNHEALZIR (70t R) TEALER (Tns7
b)) 2E->TWED0E, 13- NBET LI LHXETT.

FEREY2LY 72 b0 27 - IVVZTIYYY - AZ 22T 4T, SIRE, LY IR T - o EqBAMICETMEL,
TOFEERATLILICZ<DRLSTFELNTWET. $8~9E ICSE Tid, #HELT 7Dt HEENEHAT—<
ELTMY LTSN, FheMELT, Y7 727 - 70LACRTEERE7—27 3 v 7 (ISPW) ¥ 1984FLIRETTIc4H
LRAINTEZ L.

CDT—=22ayTRLEINNELRRELTUL, LT, ARICELLIZ2EIL V) R7NERERATCRERNT O
Z - ET) (B.W. Boehm) R, AMBEAZWRET VAL I 7Y 27 MEEXIEIUE ISTAR (M. M. Lehman) , 21,
BELTNT)XLILE 270X dEBELLTOER - 707530 7DT4F7 (L. Osterweil) ZEDHIFonZ .

KED ISPW I3RFFKITKE Maine! Kennebunkport THRANZET. 2, TOXRNDEEEIZ 1990FENRIT NI, &
KiiHETORESTESATVWE Y. HRT—OREL LTI, BFEOEBETFILLRENT DL L O, HEORMER
7Y 27 MRS RETNVOBIBDRA A Z XL, ETNORILL EDOXKEAH = XL, EFNVOEBYNLRR/ T8I UEIL
ER-2ET2370027 MEE, 70z 7 FVEEDFRFTOMNLETILVDEE, L EXBITFoRTWET. wWFhictk, £
TLOBRENDORRAICHT 2 EBREOZRESMEZEHR/FLE>T, HICEDOOWLHRZERLL S LW 0, YED ISPW
DEFRMEEFHTT.

EIVOBKTIE, SZELLTIRAFICBEWT, TTICHRICEL 2 HERK - AREERHE2EDL, F0V 7 M2 7THEA
DIERZHEL>2H 5 (?) BEILOBHNZLREBRDY, »UIMFENRTWELwWLE L. 2T, 4H, $£6E ISPW
DEFREDIHDRMERHOLEFSR L LT, 272, 3ES5E ISPW ABnéAA% Encourage 32 (Position Paper o
HMYINIIREIALB) EVI 2HNENERK->T, BETHUHDTHOT LR - 7—7 v a v 7ERELIWERNVZT.

VZ2h7 27 - 70 RBLERL, ALPOEBERDHZWVIHARZ LT T LN F2ORENLEMEBEL LT,

EMHZEHIIWEOHAMMK (Identification + fEL T4 — MR Position statement) IZ#IEZAMDLE, FAX
SRNIIEET, KTFERDOEBAFE—K (SRA) ZEBENL W, BUNIZ12H1 08 (&%) TY. 275L., BRASEOH
#i2i2, KTERELTPosition Statement OWERXFEXNL, BMEL XKL TWALKLEITOT, HoHLLDWMTHRIE

SV (EERRIZ, 1282502 TIcemAEIIBALELET) .

ol R ROR R SRON K xm‘:mgm&ﬂ{b r) i-r ok 3k ok N koK oKk oK

-92- F—RISEE - HAE




B —EYZr2ZT7 - TR -2 awT 1153 2

ZA15 - Y124 108
T102 FREXFEAET 1 - 1 - 1 (B%) SRA  EHiFHGEHE FHZFE—
TEL: 03 - 234 - 2610 Fax: 03 - 237 - 7006

1@ v7bY9=27-TokR 79—y T

BINEAR#K
K %&: (30 D873)
F o & # B3:0 % 0 %
& (K%
P9 (FEH) : & OB
£ mr: (F )
TELE [ — = PR ] FAX: [ — = ]

Position Statement:

END3DDOEMNDNWTFRNIC, MBICBEZ ZEW. HMEAFRDZWHEIT, FJREZEML TWRZEnTHr2nE 4.

QL %73, Y7 72T - 7O XOFRAMETFIALL, FNEFNORENDABICE DL S AMLEBHLTTH»?

Q2. H%7ld, BEOWSIWALTOER - EFADI L, FASFBLEEN (H2VWIHEEEN) LEbh2dh? Fhii
HETTH?

Q3. HLNHEOABMICHIRENTOY 27 MBI IRMET DL RIL, FALBICEFMETEESTIR? 2/, 2007
DERUTBWT, WEEETEZELEEAIATT 2 ?

-93- HE—EER - HAE




H—EY 77T - TR -I9—7aw7T &3

Call for Position Papers

£ 2 @
VI2bh72T 702 - TO—2 a3y

2 m&H B R

¥ E:BFYILITHELE-VY IV 2T 70 AWES
WW|UABEEL -V I 72T IERES
V7 b xTH#KERES (SEA)

W H: 1990%2H1H (k) ~3H (1)
£ B: LEE (BERFERT)

£ R: 30%

SmE: 37H (XEB&KLR) 470 (—&)

HMRAGNEER  ERBIUVRARELIAZT.
KFTEREK: HFlEd (RRIRKTE)
KITER  HAE B (BEAZ) KEH#Z— (SRA) AREE (ELid#) ZKES (BEH)

V7 b7 2 TRRDEEER LPRMOMRUELZEL 53V, 2T, VoA EALZTIRE (TOtR) TEALY
d (TR 7 k) 2E-2TWaDh%E, E-ENBET I LHFLETT.

ERENZY 72727 - V2TV - 23227 4T, SIBE, L<EYI7M72T - 7o EBABNICETLL,
ZTOBEEMAT LI LICZDRLHAFLELATWE T, B8~9@" ICSE T, #EHELT 70t HEFOEFF—<L L
TEDEFLh, THhEMELT, Y7h727 - 702 XICRATEEREY—72 3 v 7 (ISPW) 55 1984 LIRS 2 TORICSE
Rzl £LT, RENEEE ISPW i, 1 0AKICHZEF (i) TORESREZ>TWET. ZREHRELT, Y7h7s
7 - 70t RCETEAELEDEEL VRS LN, BRRD3 s TESEMREI NS TETT.

T, SEITILTHPFCBWT, T<RAMERN - IREERHOFELERIELLBERCHLT, V7 by = 7HETORK
HEVZCTEA, HRPPLPLVMBENTVNEEVZZL L. 22T, D&V, $EORITFIEHENT, H6E ISPW A7+
=37 - Ty7ERRLEATORR - 77239 T7%, LROEFETRELLVWERWST.

SENZ, FHICHRT—FEREL T, VI 72T - TOLRDBRHE ETML, FOBRMERE, T Ot 20EBL L ZIEFUE,
ETNVERROR, 707 (T7FYor—ar - XA Y) L70tRE0BRLZE, BMEN2F2OBHICHBL7LF
YINTOTILRRERALVEEZTVET. Y7 h727 - 70 ABLERDL, A5HLDERHZ WIIHEZ LENTTS
LNBHROFELEMEBHL L2 T.

TMFHZEEZEEOHARM (Identification + L7V —1b) CHMEANE, AARI~ER—VDHKY L 3y - R—IEF
AT, H{E2703 FAX 27003 E-Mail T, EFRERKAICBEN <SSV, BYNIZ12A15H (23) TYT. XL, 624
ZROBEIIE, RTERETRY Y 3y - R=NOREEFENL, BNELBLELLGTWRLEZTOT, bohLOWMTHRIY
SV GEFHRIZ, 12A25H2CIceBRAECBALELET)

A
T152 WySBEREAML2-12-1
WRIRAT I¥HE WERIFH
Filsth
TEL: 03 - 726 - 1111 (py 3045) FAX: 03 - 729 - 1399
E-Mail: katayama@cs.titech.ac. jp

-94- ISR - HAE




B—EYI7rITT - TR -I—Pavy T 152 3

b-S B vt ¥bv:128 155
T152 HERKEILZ2-12-1 HEETHERY ITHFIMEHRTFH LSt
TEL: 03 - 726 - 1111 (H3045) Fax: 03 - 729 - 1399
E-Mail: katayamaeécs. titech. ac. jp

HE2H VI7b92TToER-T—I Pz

BINEAF#E
B’ & (30 H372)
FoHm:— # 5:0 % 0O %
£ (KF
R (D
& Rk
&F fr: (F )
TEL: [ = = PR ] FAX: [ = — ]
E-Mail:

AR (TRt F = v 7)
O vzio=7TH¥LE [0 HFHUE¥SE [ SEA2E O —#%

TYr—F:
MEETTH, UTORBUIBEZS &V

Q1] ChZTICSEAFEEN ISPW ICOWT EDBEMNEFELTIT»?
O sl7ZedH2 O Proceedings ¥FAX O MWl eHHs O AMbLZwW

[Q2] L.Osterweil A% 1987THICRELATOLX - 7075 IV 7DEAKIL, TOHVWONSLLENERESREILILY
M, BUIIINEEOVWTEDBEHELTT»?
O &<a->Twad O MERXEHALEE O MwWeleddbsd O mbin

[Q3] CMU/SEI Tid, Y7+ 72 7HRBHBICBITE 7Dt ADBRMEE XD S BREICHBELTWE T :
1. Initial(Chaotic): ZXLIKEBREINTELT, avybo—L3nTWn.,
2. Repeatable(Intuitive): WHLBIEFEMICFHASINTWEY, XELIISINTE LT, TOEWHIIBEAICHE
FTHEIAHKREN.
3. Defined(Qualitative): X<EFIh, EMIh, HEBNICHAEINTWEY, ZLEEENTHS.
4. Managed(Quantitative): FENKNHTOtRIZ, BICEEINTWSETTEZL, ER{LSN, HAZH, §
HEhTwa.
5. Optimizing: 70t %2E=F VY7 LTRLALT—23 8 LICERICL EDSWT, 7Ot ABKOREHIT
bhTna.
HURHTRT 2HBICE T2 70 ADEIEL, EDOLRLVTTHR? FTORT—)VEICXET?—2 LTLEE N,
1 2 3 4 5

[Q4) {todehTld, Waterfall, Spiral, LST, Contract %Y, WAWALT7DL A - EFASRESATVWE T,
HUTORDOBRN 7O 2 7 MCBIT2Y 7 b2 TRREIL, EAZETFLMCHTIZZ 2L BN T/, ? FEEHICHEAL
TLEE N,

-95- B EISE - BAY




F—mY 7 X7 -TaX-I9—7av7T 5 4

6th INTERNATIONAL SOFTWARE PROCESS WORKSHOP

Support for the Software Process

Hokkaido, Japan 29 - 31 October 1990
(Sponsored by the Rocky Mountain Institute of Software Engineering -
cooperation requested from Japanese and US professional societies )

ORGANIZING COMMITTEE
Gail Kaiser Takuya Katayama
Kouichi Kishida  Bill Riddle Jack Wileden

The 6th International Software Process Workshop will focus on the provision of support for the software
process by software development environments. Of particular concern are environment architectures and

mechanisms that directly support the recording, monitoring, guiding and enaction (that is, interpretation or
execution) of process models. Among the more important issues are the following:

Process Oriented Architectures

Environments that support process model enaction will need specialized architectural features.
- What overall environment structures are needed for software process support?

- What environment components e.g. process model interpreters, are required?

- How can process support be built on existing bases such as PCTE?

Process-related Mechanisms

Process oriented environments will need appropriate mechanisms to create, customize and instantiate
process models, as well as to record, monitor, guide and enact model instances.

- What mechanisms are needed to record, monitor, guide and enact process model instances?

- What mechanisms are needed to create, customize and instantiate process models?

- What mechanisms are needed for dynamic modification and refinement of process model instances?

Support for Development-in-the-large

Industrial scale software development requires process models and supporting mechanisms which

address group cooperation and coordination, as well as support and/or enforce project-wide
management policies.

- How is group coordination and cooperation supported?
- How are policies supported or enforced?
- How is support for management activities integrated with support for other project-activities?

The three day workshop, which will be held i Hokkaido, Japan will consist of intensive discussion of
these issues by at most 35 Participants. Prospective participants should submit a maximum 3 page
position paper in English by 1 April 1390, explicitly addressing one of the workshop issues, and suitable
for publication in the proceedings. A small number of participants will be requested to prepare short
keynote presentations to initiate discussion. Papers (6 copies or electronic mail) should be sent to:

William E. Riddle
Rocky Mountain Institute of Software Engineering
PO Box 3521, Boulder, Colorado, USA
email: ispw6%sunset@uunet.uu.net

electronic mail submissions should include author's full address and telephone number
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