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ISO 9000-3
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*+ ISO/IEC Process Assessment Standard (|[HSPICE)
18 (B ETHLGEND)
+ SEl CMMD EIRERAEAR
+ Base Practice (ProcessE#) & Common FeatureED Y kv 7 X

T. Matsubara




Discussion on Process Seamail Vol.10, N0.2-3

TOEXEHHHFDOEZ

J7OX E[@EAD ?(2)
REKREZND 7Ot X

1st SPIN Workshop

s FHMEETIVICE > TH LT OEL 370 XESE
« SLCPvs. 7Ot X7t X X > FDBP(Base Practice)

« BBALBHAIL., SLCPTILF). BPTREBE /HRELLTEEHTVS,

 BPICRY T —F>a—IDEIADNA>TULEL,

« SLCPTR 7OV 7 bATTUNIEHEEhTULELY,

s FOORBETOXEZEVCHIELEL,

+ SLCP®Supporting view & BPOSupport DFEE " —F L TV E L,

s BWMIEEh WO rEYHD, (E7 - LE2A—BBPOH,. ¥1 7L -3
~I3SLCPD &, etc.)
() ZOEBIISCTWGIODESNERNDKRRT. ChEXEHTHET7T 7 HRHRE L A,

+ SEI CMM vs. ISO 9000-3 (EWCELICRITTWA 7atEZXDHA)

« ISOICH->TCMMICEWTOE X
* 4.1.2: requires the appointment of customer’s representative, empowered to
cooperate with the organization
+ 5.2.1: requires the existence of a procedure for contract preparation and review
+ 5.2.2: requires the precise content of the contract - above all, with regard to the
quality related criteria
+ 5.4.45: requires defining inputs and outputs of each phase
+ 5.4.6: requires verification of each phase
* 5.4.1: requires preparing a Quality Plan
* 5.4.1: requires preparing a Testing Plan and Integration Plan
+ 6.2: requires precise definition of procedures for management of documentation
5.10.1-6: Maintenance
+ 5.10.7: Replication, delivery, installation

* CMMIZH - TISOICEVWTOE X

Level 2 KPA:
Level 2 KPA:
Level 2 KPA:
Level 2 KPA:
Level 3 KPA:
Level 3 KPA:
Level 3 KPA:
Level 3 KPA:
Level 3 KPA:
Level 4 KPA:
Level 5 KPA:
Level 5 KPA:
Level 5 KPA:

Project Planning - Activity-2, 15

Project Tracking and Oversight - Activity-3, 4, 5, 11
Subcontract Management - Activity-6

Quality Assurance - Activity-6, 8

Organization Process Focus - Activity-4

Process Definition - Activity-4, 5

Integrated Software Management - Activity-2, 5,6, 7, 8
Software Product Engineering - Activity-10
Intergroup Coordination - Activity-2, 3, 5, 6
Quantitative Process Management - Activity-5, 7
Defect Prevention - All Activities

Technology Change Management - Activity-2, 4, 6, 8
Process Change Management - All Activities
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« flZ1E. Bootstrap &1SO 90C0, CMM, Bootstrap: Fine-Tuning Process Assessment,
IEEE Software, July 1994
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© fEoZ B, BRAMEDS, LB, ThESMRBIIRE I TOIERE N TE
TLEds

SPDE-TTOEXDEHEERANTRD &

Progressive forward movement from one point to another on the way to
completion: the action of passing through continuing development from a
beginning to a contemplated end: the action of continuously going along through
each of a succession of acts, events, or developmental stages: the action of
being progressively advanced or progressively done: continued onward

movement - Webster's 3rd New International Dictionary

Process is particularly appropriate when progress from a definite beginning to a
definite end is implied and something thereby made, produced, or changed
from one thing into another; the term usually suggests a division of the entire
sequence of events into steps or stages

- Webster’s New Dictionary of Synonyms
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+ Customer-Supplier process category (CUS)
+ Engineering process Category (ENG)
* Project process category (PRO)
+ Support process category (SUP)
+ Organization process category (ORG)
+ BEN L XJL(Capability Level) [CMM T3]
Performed-Informally [Initial]
Planned-and-Tracked [Repeatable]
Well-Defined [Defined]
Quantitatively-Controlled [Managed]
5. Continuously-Improving [Optimizing]
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From leveson Sun Nov 19 03:33:02 1995
Subject: Re: Software-Safety Relationship

1. | recommend that we focus on the contribution that software reliability
engineering (SRE) can make towards making software safeER.

Although this will keep software reliability analysts employed, it will not have much
effect on safety. We know this from the history of engineering when it did not work
(e.g., early aircraft), from empirical studies, and from accidents of the past.

increasing software reliability cannot guarantee system safety but, then, no
other method, like hazard analysis, can guarantee it either.

Nothing can be guaranteed. So what? We make decisions on what will be the
most effective use of our resources. Some approaches will be much more effective
in achieving our goals than others.

Because software is an important sub-system in complex systems, increasing
its reliability may and probably will improve system safety.

What evidence do you have of this? My fifteen years of intense study of this

subject says that this statement is completely wrong. | would like to know what

evidence you base this belief on.

+ D%4, Nancy BV 7 bz 7EEMIELERTSMEICERICILALL, EEEIT
2IIFSTIEVI L5 ETE., ERABLTUVD,
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From: Norm Schneidewind, Wed Nov 22
Subject: Evidence of Effectiveness of SRE

The following is my response to Nancy Leveson's message about showing evidence
that Software Reliability Engineering (SRE) can CONTRIBUTE to system safety:

The evidence | offer is that of the Space Shuttle flight software. There have been
no Severity 1 post delivery failures (i.e., loss of life or mission) in SOFTWARE. My
evidence comes from two sources:

1) the practitioners who manage the Shuttle software reliability program (Ted
Keller, et al at Loral, Houston, former IBM Federal Systems Division), and

2) my own research on the Shuttle software as a consultant to Loral and
NASA.

With regard to 1), | suggest that there is overwhelming evidence that the
COMBINATION of a controlled and repeatable procees (the only CMM Level 5
organization in the U.S., | understand), highly formalized software control boards
and review processes, rigorous inspections, reliability modelling, use of metrics as
early indicators of "hot spots" in the code, fault trend analysis, IV&V, and a highly
experience and dedicated staff, contributes to system safety.

Again, this process cannot GUARANTEE system safety but there is ample evidence
that it CONTRIBUTES to safety if, by being safe, we mean that astronauts will not
get killed and the Shuttle vehicle will not be lost. If we can use the above-named
methods to identify and remove life-threating faults in the code, this makes the
Shuttle system safer. With regard to 2) | have seen that it is possible to predict,
using reliability modeling and metrics analysis, potential and actual reliability problems
(I have studied software intensively too -- actually, more that 15 years). Now, no
practitioner | know would rely on a reliability model exclusively for assessing the
reliability of software; | certainly would not. But what such techniques provide, in
combination with other parts of the process, is increased CONFIDENCE that the
software has no faults that will cause loss of life or the mission. Another way to
frame the issue is to ask the question: Is the Shuttle system safer with or without
the described methodology? The track record suggests the former. Could more or
different things be done, like hazard analysis? Sure, but this does not mean that
SRE should be dismissed as "absolutely wrong" or as a scheme of reliability
analysts to put bread on their tables!....

Respectfully,

Norm Schneidewind
DFY, CMMUANISOEBEHTIZEEZ L oMU P >TWBRBRESLENS., A=+ b
IV IZ RO 7OBBETEBEZBLTWVGENL, BRI YDIERE, ERBLT
W3,

T. Matsubara




it
|

"

)

Discussion on Process Seamail Vol.10, N0.2-3

1st SPIN Workshop T7OtXeHHHADEZ

70t X% & < B HFRDERQ)

| - RetEmE ()

i + ZZT. PamnasKEEDHHE L,
From parnas Wed Nov 22 14:34:00 1995
Subject: Re: Evidence of Effectiveness of SRE

Norm,
| think you may be confusing anecdotes with evidence.

| have heard the same anecdotes about the success of Shuttle Software attributed
not to CMM or SRE but to Mills style structured programming.

Moreover, | have heard lots of other anecdotes about Houston that do not paint
such a favourable picture, Those anecdotes paint a picture of a system that is not
sensitive to software quality, i.e. a system that tolerates a lot of error messages.

| have my own anecdote too, one based on a visit in which | saw some very bad
practices.

None of this is evidence and it should not be called evidence.

On the other hand, years of experience have convinced me that anything that
makes people take software and system design more seriously improves quality. If
nothing else, there is a Hawthorne type effect.

Both the arguments that attention to software reliability is "completely wrong" and
the arguments that there is "evidence that it works" leave me quite unconvinced.

Prof. David Lorge Parnas

McMaster University,

* Parnas ! BEEHMMETHBEPEHICTIE, TR TREV, FAOERH»S X, vV
TR xT7EDXFLDFREFEFREABICR > TVWNIEFRER IS LD L, ZhEPHT
WEWhIE, RIS ZELESEFNRBF—-VRE,

¢« ZZT. Normit, ThIFBETREEL., ERGR.

From: Norm Schneidewind Thu Nov 23

Subject: Shuttle Response

Dave,

My information is more than anecdotal. Because | have been heavily involved in
Shuttle software measurement research for the last few years, | have been privy to
the details of the Shuttle development and maintenance process and | have had
access to the project's documentation and measurement data....The following are
just three examples of this maturity:
+ Software failure frequency: (#&#&)
+ "Escape Mechanism": (#&E&)
+ Attitude about software measurement: (&#g)
Co#%, UCLAa>Ea1—%— %1 I >ZXMDJohn Cosgrovenr 5, FEANERY
Yal TR@wM»HY ., BUParnasEis,
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From parnas Fri Nov 24 1995 |
Subject: Re: Shuttle Response

e

Dear Mr. Cosgrove,

In my mind this is a discussion on the rules of evidence, not on Houston about
which | have no up-to-date information and only anecdotes.

I sense a bit of circularity. The SEI ratings are Self Evaluative Information. It
seems that you accept the data because of the SEI rating and the SEI rating |
because of the data. ‘

There seems to be a broad assumption that SEI ratings and software quality
correlate. | have seen data from Capers Jones that place that assumption in
question. There are also many anecdotes and a lot of common sense that lead me
to believe that organisations with low ratings can produce good software and that
organisations with high ratings can produce bad software.

Perhaps we skeptics are a dying breed.
+ Parnast.\H {, Capers JonesD7—Z —ICLNIE, CMMD L NI &G GAEREAN U,

« 4 ¥!) XMDUniversity of York, Professor John A McDermid» & & i &%

I wholeheartedly agree. | too have seen similar data. | have also had bizarre
conversations with SEI people (or people who have been brainwashed with the SEI
orthodoxy). If you try to seek evidence from them that level 5 gets you better
software (in one case | had a conversation where better = more secure) you get
arguments that mean "its better because we define level 5 to be better and its level

5" although what they say is encoded so that you have to work hard to exrtract
thew tautology....

John

¢« AFXUIZHCMMDLANILEBELTWIAP WD LD,

+ 2D (Nov25) . NancyE%EHD SNASADKEICDOVWTORXID X vt — I H 38, & )
MO —LOBEHDHH 1 FBA L. & LI HB, i

| agree with Dave Parnas' statements. Let me also add a few facts that | picked up {
while doing a study of the Space Shuttle software process for the NRC/NASA... |

e e e e . e 0

i —— e e i e

Nancy
c ZZIEALAREIREMICET ASREDT. — BBV T R I T |
BT LHEREOBEERLVLY ., CMMOEREXV 7 by 7EB4ED |
EEADRICOVWTHNATWTEKREND TENL =, ~
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Some years ago, | saw a perfect example of how a helpful process can become hopelessly
bureaucratic. ...
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From parnas@triose.crl.McMaster.CA Mon Jan 29 12:33:01 1996
Date: Sun, 28 Jan 96 21:34:04 EST

From: parnas@triose.crl.McMaster.CA (Dave Parnas)

Subject: Re: Models for Software Safety Standards

To: LAWRENCE@addvax.lInl.gov, leveson@cs.washington.EDU

Nancy has said something very wise. | particularly liked the following:

"Computer scientists certainly should not be spending their time trying
to reinvent engineering.

Standards and codes of practice are ways to pass down accumulated
experience, not ways to propose untested hypotheses. Engineering
standards that are not based on accumulated experience and in
depth knowledge of the engineering domain (in this case, industrial
and system safety engineering) will simply be dangerous. "

Dave
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Postion Paper For SIGEDU RorkShop'95
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T
THMEHEIE 2B A T, 2 D0DpateB D5 (from, to) ZHFbH, BEEZZLL vy,
TERY ., /" IBBEOBZIETHIEEFTHSD. subtractDateld BT D5 EHZTSH T &
HTHU, issundayiIHBEANENZRTEETH D, dayNumber(IBEH Z0. .6 DEHK
(02'HMER) TRIBEKT, WIind, HENCHEBINTVEHDET S, P.3 E
ZDHEkIE, T<ICEromAfIAHEHTH 2 EZEZANBM LW EIZE&MMI<. £IZT Mt
UTFDOELSITEIELE. BARK
). B
*The RAISE Language GroupZ¥, [The RAISE Specification Language] . Prentice (1) f:
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end
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2.34 AL L BB EERAR D B FE
ST, dZfromMN StoE TRESIVTTIOTILZEAD ERLTEE,. KEDLRER
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ko3 [F] OFRHER, BREEMOBRWHEOREZMEAEIWI ENDN> TS, ET
GDHE, d>toTh b, £le. REDORFPED SIRWAZEERMAFR, KO ORIETADS TWw
from =d AdayNumber(d)=dayOfTheWeek &72%, RENKRTTSH I EERIET S (R
EERIEU tidt:to-d&THIE, tiXFEIETH D, 2DOAIBMTEDENS, BL0ITE
DTV ZENGND, REMKT T2 EZ2RIETE S, e

7075 LADRBIUATFTOLSIC2BES S, o
d := from;
do

?

d :=d + 1;
until d > to end Vn,

TS5 ALl KH7OT5 A card(
=

L7075 AT? DML, ADEAMMEEINZEHEFELWI EZ2RIETSHI—F
EVWDZ LIRS, TROBUTOXIKRS,

2.4.1
BEH[EIZL (dayOfTheWeek, from, to) = E E
/* BRIFRME ... */ HRZ
/* BREG ... ¥/ » 5
variable sum : Int := @ 2782
d := from; AR =Y
/* REZRM . JOW:EBH-set, VdEDW -
from =d AdayNumber(d) = dayOfTheWeek */ 2.4.21
/* PREEBAEY t : to - d */ Wk
do

if dayNumber(d) = dayOfTheWeek then do =

sum := sum + 1 dk+1
end

d:=d+ 1;
until d > to end;
sum >

707552 —RERLETBY S A
i H [)
2. A B THHNEEET S /* fron

ST, —IELWTOTSLRERLZDTTHSMN, ESRTSILVH Moy BE A B2
TLEREARV., EREZZEZTHSE, £5b MEARIMTHSN) 25X T, BER let
NETIHEZEZIE<E > TN EIZEDRERMHZ LD, isl]

BIZE, Bl (F—— AN T*O 7 OO OREIL. 5 TRLUAEFESRSE ] £
A, En,NWER S TWT, EROEADMMERBETSHS) Zil Thiud—EEH &1 in

cas

‘BIER, O 7OH)—=2 75— RThH3
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KTHBHZEZRL TS, ZOHE, FRELEZRALERAT. BEOREDBROYT
TWBZ &IiT 5,

M 2 F—ZEARNVTDTDODRE

Vn, n,, n,€ Node -
card(arc(m)\2 = 0An,Sn,
S>—EE ETRE
thkb T —ZEARINTD 7T DODREDEZ

241 2H<H, BEIMTH /T ?

BHEEDBRES, T——EARNNTDT DODEDELIIZTIES NS THAIMN?
EREHOfromZ0IZ, toZnlZHRE ., EHZ0..6ICHIEI®THAS &...
HHME (7T TESZROVDPEBEINLZHBDOERL) Z2FEBRBZEZRZSZEERD
k2, 261, WHEXNTHEZERL., HFENRWIETIHATS ZENTESIY T,
ftRRNWL 707 S LAZHROICES ZENTES,

24.2 i =l
LRI T DL S ITRBEA D,

0=1(RCHEEDELEE) | o (ALHETARINEE)
k+1 = dk+1 (RAICHEDEZ) | dk (ACHETARNWEE)

fttk6 #FERITKDER
o T, HEIIERMICLLTOL D IZE T 5,

BHEZ: dayOfTheWeek X Date XDate—Int
/* from& toD B D BE B dayOfTheWeek D RLEEE %R T, */
BAE% (dayOfTheWeek, from, to) =
let
isIt(d) = if dayNumber(d) = dayOfTheWeek
then 1 else @ end
in

case to - from of

-95.
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@ — 1isIt(from)
_ — isIt(from) + BEAMEZ% (dayOfTheWeek, from + 1, to)
end
end

pre from <to
(A7 FRRY IR fh Rk

ZZT, L] BoLNDEgEZET.

2.4.3 BEFR) R
kR 713, RFHRMEZE > TESIAHATE 2,

2B, BEICENDD, FEERRMIEIC K SIEBICIIMETNEVnREEDH S D, R

BRPKEZOHBRETIE, UTICRTRY /) ORNEZRE TIEENREZ T 2HA
50T, WEICSAE MBEENRMIETIEATE ] EVW50E31 > FFTH %,

R7 ) ORBETEHREOERZUTOLDIC MEHH)] ZfT>TW5O T, BRRITH
ISR BT EDTE S MBI FRNRMENER 5D,

value
zero : N,
succ : N = N /* IRl #RIEH */
axiom ¥n, n1, n2 : N-
[first_is_zero] /* ¥ODOXIIEOTAZL */
~ (succ(n) = zero) ,
[linear_order] /* [kl REHFELIFNIE. AIBFELL */
(succ(n)= succ(n2) ) = (n1 = n2) ,
[induction] /* T[BRMEDEEETDHD */
Vp : N = Bool *
(pCzero) A (¥n : N-p(n) =p(succ(n))) ) = (¥n : N+ p(n))

tE8 X7 ORNE
2.4.4 FHIEM 5 KENDZH
KEHROTOZILI, A I ELBEELAEVWRERO T O S LMIEHBTE S,
e 7 TEIT IOV S AIRKEREHR T2V, KRBEE HEERIZ M-, FAk0OZ
BINTEBRZEDN MO TVBS, /- T, U Fo7arsaimensg,

variable sum: Int := @

SEE. TOBBETEHIEII I LEETIIRY -) AL [HHEETTES] &S =a7 VAN
H5,

ab, ROBRIOVSLE, Ry I RBFORREEDIERERO IO S LTERTES,
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n:=to - from;
while n¥0 do
sum := sum + isIt(n);
n:=n-1
end;
sum

7075583 REFOIOSVS A

BB, —ROBRTOTITLb, AF v 7 IZRPOMEEZEDIEREMOTOY S AT
RBTE 2,

LoMEZSSIDLEZD L

ST 7OF75431F TOFSA2K0 BEBEICEHL DD TOY S ACEEEEHD
0, FEHICTOTIL2ERACTHS. TGOS 2EoTwanwl, TLH
7PTRBWL, n = to - from&THITEERANO (n) THO., FUX MEEHE
HAG S HETEEANMEISD S =R EZFHEL LD ETEE, SHELRRICE> T
#%95,

FEZHIDLEZEATHLD., ERENTOWAEREREND S 7,

VdO, dl, di€BhH-set -
dayNumber(d@)=dayNumber(dl) A from=do<d1<to=>
3d : Int - dl - dO=7Xd A max(di) - min(di)=7X (card(BBH-set)—1)

TH9 BN TWERELRME

HET5IC, HESNZBAOANRLOEII7 OEETHY. EXNERADBMT
ROOPITIEN D D &, HBHFfromfliciEN® D EDEIFTX (cardBEH-se) —1) TH 5.
BT 5 &

card(MEH -set)=(max(di) - min(di)) / 7+1
RO, ROEWEZIZHIRLELREORIZHTNS |
L2, max(dD) & min(dD 2SR OhiE, BHORKEFEIISNERLREDOT, SHER
ROz 3., Fid, min(d) X 2 Bo»iud. max(dDidtoTRAL Tk,
to - max(di) < 7Adl1 - d0=7Xd ZDT
(max(di) - min(di)) / 7=(to - min(di)) / 7 BDTH 3

<510, HiEmin(d)iZ® S RoM->TwWs, FOF 54 3T, EFHICdoDE DR Dif
NEWZTdAmin(d) TH 3. #-> T, TV IAIUFOLS IS,
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BE A E% (dayOfTheWeek, from, to) = &
d := from;
while dayNumber(d)#*dayOfTheWeek do hiz
di=d+1 =
end L
(to - d) 7/ 7+1 B
Ta7 554 HEOENTOT T A
&
Smalltalk TEB L2707 S LARUTOLS 25, :
occurrences0OfDayOfTheWeek: aDayNumber Between: aDate 2.
| date fromDate toDate | ES
fromDate := self min: aDate. C:
toDate := self max: aDate. 27
date := fromDate. e
[date dayNumber = aDayNumber]
whileFalse: [date := date addDays: 1]. 2.6.
A(toDate subtractDate: date) // 7 + 1 E
TS5 L5 BRFIEEME S ZSmalltalkhR5ER 7 07 T A pre
typ
EiZ, TEYUEDEFoE0TOTSLCS, BEEND D, UTOLdKKEo%k. Ly
occurrencesOfDayNumber: aDayNumber Between: aDate
post
| days | S =
days := self subtractDate: aDate.
self dayNumber = aDayNumber ifTrue: [A7 + days abs // 7].
self dayNumber > aDayNumber
ifTrue: [days > @ s
ifTrue: [A7 - (aDayNumber - self dayNumber) abs + days abs // 7] ) &
ifFalse: [ACaDayNumber - self dayNumber) abs + days abs // 7]] Z 7
ifFalse: [days > @ n /
ifTrue: [ACaDayNumber - self dayNumber) abs + days abs // 7] PEAR"
ifFalse: [A7 - (aDayNumber - self dayNumber) abs + days abs // 7]]
SiacCa
TOY5 86 fTESRD @D Dsmalltalky 02 5 LRI o
s 1 £,
25.1 22070735 LDk Ea—

BRFRETELEVESRDO 20070750 (FOTS5L5E6) ZHBELTH
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&Je

ERET—FDTFAMITAHED—IRELWEZZRTH, BRET—FIIHLUTERAFIE
BULIERR)L— F12ka D T &I K D REERH LZ, —H, TS0 E o720, & &
EEMESEZAZERT ., bBAA, BRELTOY I NI TENTIA—FEF v T
UTHERIL— IS BRNEDICULEENL W, Dl EbE-SRBEAZETIDIZ
R,

ELEZFRTEDIN?EVNIBRTRSE, BAFERBZELESZERTESN, 17
EULDE o DRIE. G LR TIREHINABHN LT,
HRIEBESHO (1) THATH A,

2.6 FX/-Fk, BEZEZD

TTC, ZZETTRERFECERVENSZEBSN, 075464 (HBWVWIE5)
REEFZEILVH > bTIRARW, EBXS., IKEZHEBERVWON] EHTHERKITEK
CB5THAD. EFIRITERDT, FHEEO((L)ZEL, EHEVWN] EE-oTWED
EM, SEAREZBRFEOILFTEANS, UTFOXSRTVH Y MafgzEHWE, LAIF, EH
O TERIA] BH50bHNIZNWA, BT 5,

26l TECEREOTOTIAL?
£Y. MEZR<BEZD EHFIFRH - FREMFIUTOLD TS,

pre
type R = {|rng [n > n / 7 | n€Int]} /* TTEI->/ZRADES */
f, t€EInt, wER, 0Sf=t,

h: Int — R /* R¥EHEAE (ring homomorphism) */

post
$=dom h(w) N {f..t} A = card(s) /* AEZ (dom h(W)=h"(w)) */

{Lhk10 FHRIRM - FRR/FBEK

LO&HER S E, BHIICHEZAMBETIIRS B>, TROLBEBEEZERE (ring
) ERT, TOmE (quotient ring) “DERMEZNH D, TORER L TEERE
¥R 7O S L BERENDS LIRS,

n/ TOEZAIAOUBMBEOEENE > TNEH, ZIHEFEOBRKICEATCHER
WETES, 2, E0HZXT, UTOXHTIE TENBE] OFEZES L7EWS EHD

MESIME, COFEMEEEZ LT TASF v/ THFETH B, T2 TL B EREHRTR
FECafeOBIE TOERICH S EH (BYV— MK, A7V ) EDIEHLTELONREWADAN
B, A BEOFITIIRBD DT, IPADCafeoBIFR—ALR— (http://www.ipa.go.jp/STC/CafeP/
afeproject.html) NEX=a7IVEYV 7 R EFITANTIEERZN,

Fiz, FZETITMNL D, SIS MNER U lc.n. U o—3F, ERESA, FIL{ER, 2>
Fa— YA T 2D DREREEAM., ¥ 0o e)l. 19864, ISBN=4-89501-087-2 ] H7=DTH

ERTESES D,
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#>5, we
ST, RICHBERHFZIDFMIIOTLTVL,

I ={f..t}

d=t - £f+ 1 /* = card(I) */ (0

gq=d/ 7

r=d\ 7 /% TCEoERY */ o

=98 &

g = A= g+l

MERYIID, ZER5.

(D EEDOEKET S 7 HREIZIE, HIWEALSE £ 5 & 1 AHET 5.

(2)card(1) = 7Xq + r (0=r<7)TH N5, IIZiIP< L baEDEET S 7 HiE

WNFET BM, g+LENIFEEL RN,

(3) RV ODrHMICWIE A AFEET B M bANizn,

1

KIZ, ALic

X+ y=(x+y)\7 3 3

x — y = max(x - y, 0) 7

LT Z 73
WE

T = {h(f)..h(f) ++ (r + 1)} b

2EX%. TIRAVTBMOBACHIET S (card(T) = 1) . 2% 3

TBE, IN—t
VT

A = if wET then q + 1 els g end The
<. %

EET, T
R gl

X --y=1if x 2 y then x - y els x -y + 7 end UEE

&g, 7
FEB
THE

WET & (w -- h(f)) + 1 = r
Thd, r¥RksIX
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WET © {0..(r - 1)}dw’ = w —— h(f)

©rt1=2w

& r 2 (w--nh(f)) +1

#-T, 7RI LBUTFTOLI TS,

A(f, t W)=
let
d=t-£f+1
qgq=d/7
r=d\ 7
delta = if (w -- h(f)) + 1 = r then 1 els 0 end
X -——y = if x 2 y then x - y els x -y + 7 end
in
q + delta
end

T I LT BRAERICK D T 0T T ARKIK

MEIEEEII D AicE k. KEIRBERL., 705 A6 FTEIRIVA MO rsS
LMMIRZ 5.

BEBDDIZ
TOTILTDHDOER T 2 —ROBEITHIE L -HBA, IR DOMNIFLRAT
CRWAL, ESBHRBEIZINTERDODDZEIITHENTFENALTNS, LIZL., REOfEEIC
WelAa, BHEELREN,

WIFHIZE X, BFEOBRBITEmN > TWAERMEZ 705 5 AT 3 DICEIMIERE-S /2.
A FREES T IUIMNE Z 50 ? BERICRNFEEL, TOIAITIEFERLZAY
N=BEE<Z>TWVEH, FETH, bIBMEBEBMEFBENTVT, DRDDOKKST
WZI2BHTHAD. EBEIZ, &, ALREFRTOVILOHRETIOIDRRBREMED L
TWd, ZrRI0TIEED 7O S LTS, HBEIKK > TIREEAHOEELZBL., £L
T BERTo 075 ATiE...

THUTHEAR, BAFIECL2HERIIAREEOREANZEZX—AIZL T, BAICEZR
FER 5N EMRRENIILTH, AR ITROBOFOFHEFRE O NP THE
DESZABEAD,

SEFFIC U7 BRI, BN TRICE LW BEZRBAZEDT TIERW., EEORH
RBGTIE THo EHLUWEE) NTAZTAELEN>TWS, TOXS RBEICHETZES
THO DX, BEOZAICHZ DR > THD LI EBDTH 5.,
HEDOEAWE 2 FEIEEDD, 7IFaTHETHINZRFFIENI/RLTNVWS, TH
TOTXF a7 4BITIIEMSAL Iz, LIhL, PRFaT7HBRE4ABROERER., 7O
noRIUTBRZEDNTH B8,

SINGRTCR A DEZADBEN S,
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ERFED [EA] IZRAISEOHETHISZ000TH S, V7 Mz 7 ORFEIZEELDIZ
DLHELNWELTH, IN<KBVEFEVNIRLTTIIFaTHBREENDS ZEITRSEEA
IM?EZHYE, FLEIOREBHENWIREILZVDT, 7YFaT75HKENDIEAEE
EZTVWBEN, ENTH, MENTOTITLDRED—HIEHT S ENTERE,
E> T, MABBTORERERIIMEZ S EWVSERNET I, OB EAIN?
:-)

HESHE 7O S L426EN3I95F 1A 1 HMSHAREIAED 9 6 4 6 AKIT TR
LD, 2O TEIZ0.5AHFETH S, smalltalkDITEICLT7171{TTHD ., KX
FHECEDRAIMEZR S AfUEZEBE L TWS, smalltalkicH 50 UdHfEb->TW3
DateZ S AKXV, 7O 5 LDEAME - fR5FHE - BRIRESDZ0 BN &0 D GRS RN
HtTtnsg, 1

BB, BRI 5FEI AIREILETITONESEAY 7 b7 - THA 2 - U—24
av T OROBRREZEITIZ, 9 647 AIfTb/zEILAFEEEBIUSEAL T RH
SF—T@HLEREZREIILTNVS,

EEE, KPR TR¥ TBEZZY. HEOBHET TRALMEMERS X,
“http://www.sra.co.jp/people/sahara/software/» 5 AFETE 3,

IPAIC KB ATV MEMFME IO 27 RORREE LT, SRADftpY—/V—T B R 2 EM
B L TWaY—)LooMIZ k- T L 7=,

T & =~ \hi
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#oH o8| o
— < VT Y T THRETED L QBT 2 —

Wil FI &
(Free)

B SRA DFEE S A LERMBI ALY, ThENREL
EHLHIFEEIN. SHEHTIDOL) RHEHZ ENLD
BERLEHROGERT, TTHELELZY. 02
OFZNTRY BV 7 MY 2T HEME) KL oTDL
FESZLES DT, SEAMAIL IKBALTBE\.,

sk ok sk ke ok ke ok ke ok sk ok kol ok Kk okok ok ok

Bertrand Meyer 3,
EEER,
70975327 SRERERN\ DB
— ELWY I MYz T7RSDHIC —
7 A% —thhRE, 1995.
Introduction to
the Theory of
Programming Languages.
Prentice Hall, 1991.

e ke 3k 3k 6 o ok ok ok ke ok ok e ok ok ke sk ok ok ok

CHRRHTEFOKREC, BRICED ) D720, €
DhL=FF7ELT, BIAATHUICIELS THENS.

—TR IO T ASEOBKRBORIZLER ). 72l
KEDEY T, SRR LZEETHS. L) DY,
ERTUTIIVIDEDIC L DOEEOBELACHE
D, 7075 ASEOFOEARSL —EHEICOVTR
BRARDVT b 2 THMEBELPEZWER) o THA, &
D& LBREIEBSETE TV RVOT, HSEICMA)
LAR-oTLEW, RRVWERSHLVWOTHS. £ %
LW, DL RFFIFLETHS.

Meyer iZZ DAT, 4707 T ASFEOHMKES
(72 & z.4E Pascal subset) {23 L T, FRAK KRR & AHB
Bk EEL, WERLZ COERIED S FMRAIRIC
oz TaZ %L, MECEEML-ET, S3F
DE®REEZTWS, ThiZ0F EFITERTV.

ZITEDLY, VTV THMEBELELTE, &
DA% [HRETBRAM], BRIEAFM] E6cwzid [EL
WO S AMERDZODOTO TSIV TAM] LRITE

BT, FTHZV., TOFRFELIIREOBEHIAILLH S &
) TENDSREOREELWY 7 by 27 2EL2010)
iCELDhTWELERS. ¥ILTESIRID, $18AR
HEPZ D, dIPLIHABLRZTRER L2V,

HRRZSNS, TUF 5 AEEO L CEREFEIC, FO
HBZENTHRLIEFEITONS, 200X, Sik
2L ERICH T TRRT 2 DOEHM 2 EERTH 5.
FESCH (2 DWW T Algol 60 HEH THW /3y 1 AFCHEAS
TR TEARANTEAETH), LCEERD LT
A, LPL, BREICHEL TIXMEIE o 72, BRiSR
WKOWTHER, 2F 0, BRI KD bh7z0i
PLADHEICL > TTH 5.

H—DRVERE LW L) ITEMLSETH o7 PLI
D BRGEIC & B EIRGDR I, WU RIERE 72 (B D
MEb7:68%2WVIEETHo72DTHS. £Z T, IBM
4= VYR TZIORAMIELR D728 I Vienna
Definition Language (VDL) »4F L 7-. ThIISiEL#
RETT HMBEWE 5 2, SEOHK L HREMOIEAR
BEORFELLTERTADOT, BRIENERR
(Operational Semantics) DR TH 5.

—7, Algol 60 DEMESFE Algol 68 DIRET D 7% A THH
NELENE LTWARMICY, & S 2ERICRHESN
Zz5NTE72. WL Meyer FBICHBAL TS
DI, TTERLIZL Lo LR TBE N,

B (Auribute Grammar):  Iron % Knuth (2 & 5,
I8y J ARSEECHET A UK B BSOEOFIR T BT HHHL
WECHELIWAREICBEE 5 2, TRENOEFRBAC
FNLORMMEEFHET A HALHES LB DTH 5.

ANFRHE RS (Axiomatic Semantics): Hoare (2L 5. 7
075 AhOEREEEERE PREBL VS, Tus T
AP, K& E 2 DDORFE Pre & Post Dl (Pre} P {Post)
2EVERHL W) T HILBEE Pre AL L TV ARET
TOSAXPRETL, DLPHFRTINE, F0LE
WREE Post BT A EWVW) BDTH A, TD L) BEHVE
BHICRET A HER 24T O 72008, AL, &3, BRI, &
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BT 5, $-REMOEE R LT SRR Z
AELT120FRGRE (Hoare 30 HR) 2R L, 2h%, 7
075 ASEOEKROERL LI, 7055 ADFEYH
B EDFHRAICFATA0TH 5.

FRHEBRRR (Denotational Semantics): 7H 75 ANDE
BR2EELBBICL > TS X 2INENHETH B, Fus
7 ADRET A5 70 S5 AR/ S LT
ZBbNBDT, 7077 ADOEKE ZDBR/NEIAIC X -
TH52%. Strachey & 2% 2 T, IS Ni2iLER
G275, BERERCEREM: BROICERTAL XD
B % Scott IRL, IKKFIHESh B HEEE R 72,
VDL b, ZDHMSBMOFMA AL TENE B, TR
B9 K ELR @ Vienna Development Method (VDM) ~& %
Ll

ERRVEERRR: RO ERR R BEHR
MICEZ 2D L, 2t SiEMHEICEIL 72 FFEHRA 2
52 TEHICERGTART 2HHMTH 5. Standard ML DAt
LRI L T3 25 Meyer 13 2 RISl T W2 (3]
Z|).

ST, KETHIEAOHBFIIASL Y.
FI1IZTFOLTH 5.

FE2ERUEORANGEASEDHHETH S, SER
VDM AT, %4, MR, B, 51 () A b L2 LEDE
HoREZRT.

55 3 BIIRIRELR D 728D DA IE T & 5 TG % i
T5.

FABETRAT y MEEZHRIC L7 L9 % 535 Lullaby
DT, BHICE, BBk, BRIENEKRR, FRW
Bk, AENERFROZNFhOMIC X > T VDM JA
SEICLoTEVTAETWS., T FIIFEr 2t
MR O®RRTH 5.

ESEIHYIELT, BRNERRBREOZODS A
FIEL T AYEIEEZHET 5. BIRWEZRORIEIZE 8
BIZEEDT A,

% 6 XA AR S3E Graal DFRHEKRC A TH 5. 2R

YUTETHo T, BFLTHDA. TN T VDM OHAE
ILHATIE—ICEETH 5.

EITETIHRTEHFEOREZETEMLTAES.

ESEIIZOEDD o L bBFWLREDTHS. FE5E
THhEY LE-BIRNERDOASIM —FE R  ERIZHERS

Seamail Vol.10, N0.2-3

BEErERLTWAI L —DIRETHE. 75 VAALL
< Berry DEEFIROTVME TABINE R T BT 5. B
BUSRZ 7-FHTH 2205, MEFADOV LT3 LBKESIC
BBPdHNZEV. ) ) ANREFFECE TRRMELT
LW,

% 9 £ Hoare 7w #E & Dijkstra DISSRIFEKA TH 5
A, TTTIELEATUT T AOESKIH (BRFE) ©
MEET 5.

%5 10 (% Hoare i B & RRM ER R VAN L L 0T
bHHIEERFATH. OF ) Hoare EIIEAMERZ TV
YHBWTH- T, RAWEKRRIIZO—2DEFVES L
5 F R DOITTELRNEV) DT TH B,

V7 Mo 2T ORAMBEEER, BN CHEZENT,
EUHEEAZ 52 2050 2OHMEEZERTEIDOTH A,
HEEEER O HERLX 7Oy S ASEECHETNE - TE
72,

COARTI, 7uF 7 AT B IHRGER T 2, %
REMMIEE R, Tt E S ISR L O
2EBTHLOTHY, T2, TORELFHEL T A
DAd s, KEDEZREMELIW.

BRBICEREZ M 72\, REOMEICIIFRILER
BUITHB. VWi TIIAFHETD %A Manna DA FER
BH5b.

AtE#ER, 7077 408, AR Ea— 1
£, 1975.

DV TITHREE DB R 2 31T ST w7272 <.

(MIMHE, 7077 sk, FEZHAR, 1995.

[2] FHEEHE, FHEE 7V OB, SEIE, 1991.

[3] M.Hennesy ¥, JtAZK _BR-FEfER, 7053
Y7 ESRROERRAM. 4 T A%, 1993
The Semantics of Programming Languages. Wiley,
1990.

(4] HE}R T, BEEHRFEAM. SEHE, 1982.

[51/NEFEERT, 700 7 A DIBEHG. A TV R4,
1975.

[l RTEAN, 7057 A5iE. GUHENE, 1994.

(7] AR EF, FtEH. AR, 1991,

[BIBANTEL, 70T a%bkim. HTHAR, 1994,
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e 3 ke ke 3 ke 3k 3k ke ok ke o e e e obe e sk sk

CAGE R
7T 17 MERY X T L3H/ERET Q&A,
27 MY F D ~, 1905,

sk ke ke ke kst sk sk sk o s o o e ok ok ke ke ok

CHLREHEADKLES T, N7 a4 THLEUR
TV, Lo T, RAZEOMORARTY, B
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