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Opening of Meeting:

Mr. Klaus-Peter Schulz of the Deutsch Institute fir
Normung and secretary of DIN/JTCl opened the third
Plenary Meeting of ISO/IEC JTC1/SC22 by welcoming all
delegates to Berlin. Mr. Schulz briefly described
DIN‘s participation in international standardization.

In closing, Mr. Schulz wished SC22 much success in its
deliberations during the days ahead and invited all
delegates and their spouses to attend a sightseeing
tour and dinner in their honour on Wednesday,
September 27, 1989.

Chairman's Remarks

Mr. J. Co6té, secretary of JTC1/8C22, thanked Mr. Schulz
and DIN for hosting this Plenary meeting of SC22. He
then informed SC22 Member Bodies of Mr. R. Kearney's
resignation from the chairmanship and conveyed

Mr. Kearney'’s apologies for not being able to attend
this meeting. He referred delegates to document SC22
N703 which contains a letter from Mr. Kearney to SC22
Heads of Delegation.

Mr. COté then went on to inform SC22 Member bodies of
the Standards Council of Canada’s intent to relinguish
the Secretariat of SC22, effective after the next
SC22AG meeting scheduled for the Fall of 1990.

Finally, the secretary explained that he had asked
Mr. F. Genuys (France) to chair the meeting.

As their were no objections, Mr. Genuys took the chair.

Mr. Genuys indicated that it was very unfortunate that
Mr. Kearney could not be at this meeting but that he
would try to chair the meeting appropriately.

Roll Call of Delegates

The secretary proceeded with the roll call of
delegates. It was noted that 13 ‘P’ members and 1 ‘O’
member were in attendance. The attendance list is
contained in document N726.

Appointment of Drafting Committee:

The chairman appointed the following delegates to the
drafting committee:

I. Korn (Chairman) - Denmark
J. Hill - usa
G. Schmitt - Austria



B. Meek - UK
B. Leroy - France

The chairman then invited Mr. T. Holka, Vice-Chairman -
Application and Elements Grouping to say a few words.
Mr. Holka expressed sincere thanks to Mr. Kearney for
his past contributions to the committee. He went on to
say that he was happy to see the number of countries
represented at this meeting. Mr. Holka also expressed
his views of the importance of the work of this
committee and noted that the SC22 was currently not
well represented on JTC1 special groups.

Adoption of Agenda:

The agenda was adopted with the addition of the
following items:

7:3:0 Overview of
CEN/CENELEC
activities

§.11.4 Overview of X/OPEN

11.12 FDT's

11.13 Character
Handling
Requirements

8.8.4 WG12

presentation on
Conformity and

Validation
1:1..7971 Presentation on VDM
11.9.2 Presentation on C++

Report of the Secretariat

The secretary referred delegates to document N645 and
reminded Working Group Convenors of their duties to
provide updating information on a regular basis.

The Netherlands asked about the status of the OSCRL
project and the secretary indicated that JTC1 had not
yet transferred this project to SC22.

Activity Reports

Tu 1 r Vi -
Elements Grouping

Mr. Holka indicated that other than his
comments made earlier, he had no other issues
to raise at this time.




The following National Activity Reports were
tabled and presented by the respective Heads
of Delegation:

Austria - N718
Canada - N704
Denmark = N706
Finland - N717
France - N681
Germany FR - N722
Japan - N716

UK - N709

USA - N697

It was noted that the Netherlands'’ report will be
submitted at a later date.

In addition, other Member Bodies presented the following reports:

§WE§E!’1

The HOD reported that the submission of programming language
Simula, for Fasttrack processing as per & previous invitation
from SC22, had been delayed as the standard did not conform to
ISO drafting rules but that it was expected to be submitted soon
to ISO.

USSR

The HOD reported that activities in this area in the USSR
included PL/1, Pascal, Fortran, Modula 2, Lisp and Ada
standardization.

He also reported that Letter Ballots are often received very late
and even, sometimes, after the closing date. Finally, he
indicated the USSR will adopt some ISO standards.

At this point the UK said they were pleased to have the USSR
represented at this meeting and hoped that the USSR would send
delegates to the next SC22 Advisory Group meeting to be held in
the UK, in 1990.

German Democratic Republic

The GDR delegate reported that GDR joined SC22, as 'O’ Member in
1988 and intends to develop cooperation with ISO Member Bodies.
He explained that a National committee had been established and
that national standards have to conform with ISO standards. He
indicated that Fortran 77 and Pascal standards had been published
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and that they are planning to publish standards for Cobol, Ada,
Basic and Mcdula 2.

At this point, the UK expressed the same welcome to the delegate
from GDR, for this meeting and for future meetings of SC22.

7.3 Liaison Reports - External to JTCI

As no external liaison organization was represented at
the meeting, no report was presented.

7.3.0 Overview of CEN/CENELEC Activities

Mr. Korn, HOD from Denmark made an
interesting presentation on CEN/CENELEC
activities.

7.4 Report of Liaison Officer
T L Liaison officer to SC2

It was noted that document SC22 N622R had
been presented to SC2/WG1l and WG2 but not to
SC2. The next Plenary meeting of SC2 is
scheduled for April 1990. It was also noted
that SC22 should ask SC2 to identify changes
in their DP revisions. Finally, it was noted
that a liaison officer to SC2 should be
appointed to replace Mr. Holka.

7.4.2 Liaison Officer to SC7

Mr. COté reported that there were currently
no issues from SC7 of concern to SC22.

7.4.3 Liaison Officer to SC14

Mr. Nelson, convenor of SC22/WG1l1l indicated
that, due to its current membership, WG1l1l was
not capable of offering a good liaison to
SC14.

e Liaison to SC15

It was noted that SC15 had been disbanded.
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T+4.6 Liaison Officer to SC21

No report was presented as there is currently
no liaison officer to SC21.

7.4.7 Liaison Officer to SC21/WG3

Mr. Korn reported on the activities of
SC21/WG3 -Database. He indicated that SQL2
should be registered as a DIS in November and
explained the different levels of the
language as well as the Integrity Addendum.

7.5 Report from HOD/C meeting

Mr. Korn, Chairman of the drafting committee, presented
the recommendations prepared during the HOD/C meeting.
The recommendations were reviewed and discussed.

7.6 Report from Ad Hoc Group on Character Handling

Requirements and Joint Meeting of SC22, SC21/WG3 and
SC2

Mr. Genuys, chairman of the Ad Hoc Group, referred
delegates to the following documents:

N621 - Minutes of the Paris Ad Hoc
Meeting

N622 and N623 - Reports produced by
the Paris Ad Hoc Group

N622R and N623R - Reports produced
during the Joint Meeting of SC22,
SC21/WG3 and SC2 (Geneva)

It was noted that these reports should be reviewed by
an Ad Hoc Group, to be created during this Plenary
meeting.

8. Working Group Reports
8.1 WG2 - Pascal

On behalf of Dr. Wichmann, convenor of WG2,
Mr. Joslin tabled and presented his report,
document N710. It was noted that WG2
recommended DIS processing of Pascal (ISO
7185 - revision) and Extended Pascal
(DP10206)

Resolutions 124 and 125 refer.



WG3 - APL

On behalf of Dr. Dickey, convenor of WG3,
Dr. Warren tabled and presented his report,
document N705. It was noted that WG3
reqguested direction from SC22 concerning the
processing of Extended APL and other
extensions where consensus cannot be reached

at this time.

Resolution 126 refers.
WG4 - Cobol

Ms. L. Willis, convenor of WG4 tabled and
presented her report, document N688.

WGS - Fortran

On behalf of Ms. J. Martin, convenor of WGS,
Mr. G. Schmitt referred delegates to her
report, document N680. In addition the
following documents were referred to:

N691 - SC22/WG5 Convenor's report
N692 - Second DP1539

N664 - Letter from WG5S &
X3J3(Fortran) re: Synchronization
N697 - USA’s National Activity
Report

N723 - Austria’s contribution on:
NWI proposal

Following a lengthy discussion of the current
situation with the Fortran standardization,

it was agreed that this issue be discussed by
an Ad Hoc Group, during this Plenary meeting.

WG8 - Basi

On behalf of Mr. Kurtz, convenor of WGS,

Mr. Leroy, member of WG8, tabled and
presented Mr. Kurtz's report, document N686.
It was noted that WG8 recommended that
DP10279 be sent to ISO/ITTF for DIS
processing.

Resolution 128 refers.



WG9 - Ada

Dr. Mathis, convenor of WG9 referred
delegates to his report, document N712 and to
document N713 which addresses the Ada/SQL
interface project. It was noted that WG9S
requested that SC22 forward document N713 to
JTC1, requesting the assignment of the
Ada/SQL project to SC22,

Resolution 131 refers.
WG11 - Language Bindindgs

Mr. D. Nelson, convenor of WG1l1l tabled and
presented his report, document N711.
Following some discussion of the current need
for additional members to this working group,
and the importance of the projects assigned
to WG11, it was agreed that SC22 Member
Bodies and Language Working Groups be
contacted.

Resolution 106 refers.
WG12 - Conf , 3 validat

On behalf of Dr. J. Sidi, convenor of WG1l2,
Mr.Genuys tabled and presented her report,
document N714. In addition, Mr. Genuys made a
presentation on Conformity and Validation
Issues on behalf of Dr. Sidi. This
presentation is contained in document N715.

Resolutions 108, 109 refer.
WG13 - Modula 2

Dr. R. Henry, convenor of WG13 tabled and
presented his report, document N720. He
indicated that WG13 recommended that a
revised version of N682 be registered as a DP
and asked for guidance as to the appropriate
time for a document to be advanced from
Working Draft to DP.

Resolution 127 refers.



8.10 WG14 - C
In the absence of Mr. Plauger, convenor of
WG14, his report, document N702 was tabled
and discussed.

Rescolution 129 refers.

8.11 WG15 - POSTIX

Mr. J. Isaak, convenor of WG15 tabled and
presented his report, document N701. 1In
addition, Mr. Isaak explained the proposed
subdivision of project JTC1.22.21 and
referred delegates to the disposition of
comments report, document N651. It was noted
that WG15 recommended the registration of

* document N690 as DP.

Resolutions 136, 137, 138, 139, 140 refer.
8illed verview /OPE

Mr. R. Zimmer (GFR) gave
an interesting
presentation on X/OPEN.
The slides used during
his presentation are
attached to these
minutes. Following his
presentation, the Cobol
WG convenor pointed out
that the Cobol standard
listed in XPG3 has not
been implemented
anywhere.

8.12 WG16 - Lisp

On behalf of Mr. C. Queinnec, convenor of
WG1l6, Mr. Bourstin, secretary of WG16, tabled
and presented the convenor’s report, document
N725. The UK expressed some concern about
the WG standardizing four different Lisp
versions. Dr. Mathis pointed out that there
were major differences between the different
versions of Lisp.



8.13 WGL1T = Prolog

.14

Mr. R. Scowen, convenor of WG17 tabled and
presented his report, document N718. He
indicated that WG17 requested direction from
SC22 as to the appropriate time to proceed
from the Working Draft to the DP stage.

Mr. Scowen also asked SC22 whether library
routines could be transferred between one
language to another.

WG18 - FIMS

Dr. J. Frantz, convenor of WG18, tabled and
presented his report, document N721. He
indicated that WG18 had an urgent need of
members if SC22 wished to coordinate the
international work with the work of ANSI.

At this point, Mr. Isaak indicated that WG15
- POSIX and WG18 will need to work together.
He offered to work with Dr. Frantz in
preparing Press Release material to stimulate
participation in WG18.

Proj Edit ;

9.

1

Status of PL/I projects

In the absence of Dr. Klensin, PL/I Project
Editor, his report, document N697 was tabled
and reviewed.

Resolution 130 refers.

Mr. B. Meek, Project Editor, reported that
DTR10176 was currently being circulated to
JTC1 Member Bodies for ballot.

Mr. Meek asked if there was any chance for
the three Member Bodies, who voted against
the document previously, change their vote.

It was noted that Germany FR and the
Netherlands would now support it. The USA
delegate indicated that the current DTR was
improved but could not confirm the USA
position.
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The first session of the Plenary meeting adjourned at 19:00 hrs.
on September 25, 1989.

The Plenary meeting re-convened at 9:05 hrs, September 26, 198¢.

11. OQutstanding Issues for Discussion
11.1 Preparation of International Standards

11

11

11.

11.

11.

11z

This item having been discussed by the HOD/C
meeting it was agreed that no further
discussion was required.

Delays with JTC1 Turnaround
This item having been discussed by the HOD/C

meeting it was agreed that no further
discussion was required.

Bost £ o s

It was agreed that this item be addressed by
an AD Hoc Group.

2 nar

This item having been discussed by the HOD/C
meeting it was agreed that no further
discussion was required.

SC22 Liaj . ,

It was noted that liaison officers were
required to SC1, SC2, SC21, JTC1/TSG1 and TSG
on EDI.

Resolution 114 refers.

Confirmation of WG Convenors

The convenors of WG4 and WG9 were confirmed.
Resolution 112 refers.
Copyright - Extended Pascal

Having discussed this item at the HOD/C

meeting it was agreed that no further
discussion was required.
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11.8 Subdivision of Proiject JTC1.22.21 - POSTIX

The HOD from GFR referred to document N651
and indicated that GFR was prepared to change
its vote to ‘yes’ provided that more
information such as:

Harmonization strategy
Schedule of project, notice of change of direction
Dates of meeting

was provided by the WG15 convenor.

It was agreed that the issue of harmonization
be discussed by an AD Hoc Group.

11.9.1 VDM

Mr. D. Andrews (UK) gave an
interesting presentation on VDM
which was followed by a discussion
of the proposed NWI. A copy of the
slides used by Mr. Andrews 1is
attached to these minutes.

11,952 C++

Mr. R. Holman (USA) gave an
interesting presentation on current
activities in C++ standardization
in the USA. The presentation was
followed by a general discussion of
C++ standardization. A copy of the
slides used by Mr. Holman is
attached to these minutes.

The Plenary meeting adjourned at 11:45, September 27, 1989.

Two Ad Hoc Groups were then convened. One on Character Handling
Requirements, chaired by Mr. J. Van Wingen (Netherlands) and the
other on Principles of Operation and Internationalization,
chaired by Mr. R. Follett (USA).

The Plenary meeting re-convened at 9:30, September 28, 1988.
11.10 Membership of WG18 - FIMS

It was agreed that this item did not require further
discussion.



11.11 New r WG12

Following a general discussion of the WG12 proposal and
considering the summary of voting of the proposal
(N634) and noting the resignation of the convenor of
WG12, it was agreed that WG12 should be disbanded since
its two projects were practically complete.

Resolutions 108 refer.

11.9.3 MUMPS

The HOD from the USA indicated that
the ANSI MUMPS standard would be
submitted to JTC1, for fasttrack
processing, as soon as the latest
revision (expected for Nov/89) is
available.

The Ad Hoc Groups were re-convened at 12:00 noon,
September 28, 1989,

The Plenary meeting re-convened .at 17:30 hrs., September 28,
1989.

The chairman of the Ad Hoc Group on Character Handling
Requirements, Mr. J. Van Wingen reported on the discussion of
this group as follows:

- the group agreed that the proposed NWI, prepared by the
USA Member Body, on Functionality for
Internationalization of Applications, should be
forwarded to JTC1l for ballot.

- the group reviewed document N623R and it was agreed
that SC22 should endorse it.

= the group reviewed document N622R and it was felt that
it would be difficult to reconcile the positions of SC2
and SC22,.

- the group recommended that this Ad Hoc Group continue
its work, as much as possible by correspondence, and
that it presents its final report at the next meeting
of the SC22AG. Dr. Ellis (UK) was proposed as the
chairman.
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The chairman of the Ad Hoc Group on Principles of Operatiorn,
Mr. R. Follett reported on the discussion of this group as
follows:

- the group discussed the issue of Synchronization and as
a result, document N730 was prepared.

. the group discussed the current procedure for DP
registration and the current Fortran standardization
issue.

= the group discussed the proposal to hold annual Plenary
meetings but it was reported that two countries (USSR
and Netherlands) were still against it.

The Plenary meeting adjourned at 18:40 hrs. September 28, 1989
and re-convened at 10:15 hrs on September 29, 1989.

12, SC22 Administrative Issues
12.1 Voting

The SC22 secretary pointed out that many
letter ballots were either not returned or
returned after closing date. It was
suggested that SC22 Member Bodies pay special
attention to Letter Ballots.

12.2 Document Distribution

The SC22 secretary reminded WG convenors of
their obligation to distribute WG documents
in accordance with ISO/ITTF directives. The
SC22 secretary agreed to send to WG convenors
a copy of the current SC22 mailing lists (HOD
list and P,0,L members list).

12.3 Review of 5-vear meeting schedule

It was noted that future meetings of SC22
were as follows:

SC22AG, Oct. 10-12/90 - UK

confirmed

SC22 Plenary, Fall 91 - Austria
tentative

SC22AG or Plenary, 1992 or 1993 -
Denmark

SC22AG or Plenary, 1993 or 1992 - France
SC22AG or Plenary, 1994 - The Netherlands
SC22AG or Plenary, 1995 - UK or USA
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t this point, delegates expressed their appreciaticn
to Mr. G. Schmitt for his coordination of the
electronic mail service provided to SC22 Heads of
Delegation.

13. Appointment of SC22 Chairman

The secretary indicated that, when the agenda was
proposed, Canada had not officially decided to
relinguish the Secretariat and had therefore
anticipated the nomination of a permanent chairman.
However he informed delegates that the SC22 Secretariat
will nominate, within 30-60 days, an interim chairman
for SC22. He further indicated that Mr. R. Follett
(USA) would likely be nominated.

Finally, he indicated that should a Member Body be
prepared to assume the SC22 Secretariat responsibility,
then that country should nominate the chairman of SC22.

14. Other Business

The SC22 secretary agreed to send the mailing list of
convenors to the Heads of Delegation and the mailing
list of heads of delegation to the Convenors.

Since the USSR delegates had to leave at this point,

the USSR HOD thanked all delegates, the host and the

chairman for their kind reception. He also indicated
that the USSR had delegated their vote on Resolutions
to the delegate from the GDR.

15, roval i men f R

Resolutions 98 to 147 prepared at the third Plenary
Meeting of ISO/IEC JTC1/SC22 were approved as reported
in document N729.

16. diournmen

Before adjourning the meeting, the Vice-Chair of
Application and Elements Grouping was invited to
comment on the meeting.

His remarks were made as follows:

- the drafting committee was very efficient

= many reasons to be pleased with the results
of this meeting

- SC22 Working Groups are no longer separate
entities, rather, they wish to cooperate with
each other
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= SC22 anticipates future end-user
requirements: portability,
internationalization

= SC22 has made great improvements over the
last few years.

Mr. Genuys, acting Chairman thanked all delegates for
their participation in this meeting.

The Canadian HOD expressed his appreciation to
Mr. Genuys for having accepted to chair this meeting in
replacement of Mr. R. Kearney.

The meeting was adjourned at 16:15, September 29, 1989.

Respectfully submitted,

oz

J.L. Cote, .
Secretariat, JTC1/SC22
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N ™

What is a specification?

Formal Specifications Adeercion of sy,

1. How rwore
SIQOTENT 1 deecribe behaviour

pR

What I doss
do not say how!

Specificstions Possiis Specificrtion Languages

Unasmbepuous 1. Englah
Non-contrackotony 2 Apmgremmmng anguage

+ Compiss 1 Ampecmi-purposs Rngusge
Usabis

Requirements of & Specification Language Styles of Formal Semantics

+  Formal «  W-gmmman

+  Encourage absnid specfcaions *»  Denctrional semantcs

»  Abstact Data Types +  Cpsatons semamcs
*  ADOman: semantcs
= Algebraxc semanncs
+  Afrbuie grammars

ref/dec 1



Methods ( Applications of Formal Methods
. OBJ Specly Syseme:
= VDMAdstalY
+ BaSS Compute: n
: Prstems in incusiry
*  LOTOS Computer in Stanciarcs
: Pysisms in
.z

List of Formal Langusge Deflnitions Formal Methods In Standards
«  Ada +  Bchems
« Gl «  SNOBJ From an ANS! Ad Hoc Commitiee
. luod . Aioleo
*  miremal BASIC . APL “The desach oot of formal rh ® are that thev
o Moduls-2 « USSP M- r:-:g:-*u,‘hcu_lmmmmmngm
+  Pascal . Aigoles
.« P *  Dijsys tamay
The Present The Future

Language Definbons

*  Moduls-2 stancard m formal «  Graohcs

+ Formal oefinmon of C remcad «  Database

» Formal Ada suandard i

+ ec

ref/dec 2



s B

Requirements of a Language Definition

A "precme” defintion of & programming mnguage must be:

Mathematcal techniques allows the expression
of definitons without aiving Ei.:.)orimm

\.

'z N

A Complier to Define a Programming Languags

what ¥ I s badly writen?
what about bugs 7
what about maching Gepencencas

LI

A Solution?

Use mathematcs

+  can be very absact
*  can be very precse
+ 3,000 year tack record

Mainematical tecnmaues ahows (he
celinmon of & programmng lAnNQUaQe
10 be 0ONE W 078AT DIRCEICN

f

A Compiller to Define a Programming Language?

Which Compiler?

-~

Use s stylised version of English?

See ANSVECMA PLN Standard:

Py

put  Accuralt

™

A Formal Definition of 2 Programming Langusge

Aformal oefiniton will:
(a) define a standcard program

(b} grve a meaning 10 & standard progrAMm.

ref/dec 3



4 N N

The Meening of e Program Technique

BCH DrOCTA ™ Defines 8 tunchon from 3l posaDie 1NDLUTS 19 SUTDLs Define a funcoon M

HMprogram] = P

R : Denotation = (Input = Output)
NP e—— Program ——r

P Input = Output

Program : Input = Output

i |'ﬂ  the formal celnton of T programmng Wnguage
\L _As dz

4 N N

Tools Meeaning of a Program
Use mathematios by lemier ool
Hlprogram x;
funcoors var ab : Intener:
f.g - bege
a=0
b=l
feg A=3+D
end
1
function defintion a.g.
Pmuli(xy) o If x=0 then O else yspmultix-1y)

( More Detsil —\ ( And More Detall \

Hla=0: b=l 3maen] »

Hlvar ab: mteger] Ma=a+t] «

HMo=t] -
Moi=1: 2=240] » Ha=0] «
tMla:=0] « MG : Inteqer] «
Hlo : Integer] « mia : Inteqer)
Mla: Inteqger]

ref/dec 4



The Meaning of s+b
t{a=a-0] a lot rns « M{2+0) 10
let lns = Malin -

Problem -
M{a+0] depends on the current vaedues of 3 and b

State —— Den |——— State

State - Mods! of fies and stors

Env - Model of varmbles stc.

1:Den =~ Env = (state = State)

Storege

Neod & model of storage:
State = LOC + Valug
and of bindeng varmbiss 1 values

Erv = [d=+ LOC

f

Formal Definitions

Two Stages

1. Check sixic samanncs -
Can we buikd the tuncton P7

2. Dynamc semanocs -
Build P

Meeaning Function for Addition

M:Den = Erv -+ (State - State)

Ma=a-0Kp.5) &
et s = Mfa-t¥ps) n
let Ihs = M{a)ip.s)in
s I {lns » rns]

t{a+-0l(p.s) & s(Mfalp) « s(Mltlp)

\

wheTe

.

Mixlp & plx)
( Statement Sequence
Concrets Syntax
- s |
Abstiract Symax

Statement-sequence @ s-achions ! seq of Statement

inv{mk-Statement-sequence(achions)) a lmactionsz]

ref/dec 5



Static Semantics

WF : Statement-seauence + Envronment - B

WFmk -Statement-sequencelactions)lp o
Yaclioneslemsactions . wFlaction]p

The Assignment Statement

Concrets Byntax

e e operasr = St
Abstract Syntex

Assgnmenistatement T s-deay | Varmble-Cemgnator
exp : Expression

Dynemic Semantics

M. Statement-sequence + Ervironment =

HMimk-Statement-seauence(actionsllp o
Hibgactionslp
if lemactions>1 then
Hltections]p
o
sk

,f

Dynamic Semantics

M Assignment-statement -« Ervironment =

Almk-Assignment-statement(aesig.ex)lp «
aef ins : Mloesigle:
gef rhs : Mlewr]p:
assignllnsrns)p

N

WwF ; Assignment-statement + Environment + B

wF[mk-Assignment-statement(oesigexns)lp a
wFloesilp A
wrloo]p A
is-assignment-compatiole( TVigesiglp. TElewprlp)p

Static Semantics

Guarded-stetement ;. s-guard : Expresson

H Statement

Hstxmment - s-thens : seq of Guarded-stzmment
s-other : [ Ststement-saquernce |

s-body | SImement-sequence

ref/dec 6



Static Semantics

WF : I-statement = Environment = B

WFImk-If -statement{thens.otrer)lp o
(Yseiems thens .
wils—quaraigslle &
TEls—quaro(gs)]p = Boolean-type ~
wils-boagasile) o
(other =l v wlotherlp)

/"

While Statement - Static Semantics

WwF : while-statement + Environment « B

wFlmk-while-statement{ear boa)llp
wileaclp A
TElexrlp = Boolean-type A
wrlooayls

\

-

Dissadvantages

«  Cannot soive all problems

+  Tooasccunw

*  Cam avod comanbous Beues
«  Ditficul 1o resd

\-

Dynamic Semantica

M If=-statement -+ Environment =

H{mk-I-statement(trens.otner)lp «

If thens = [] hen
oxcute-gise-statements{oter)p
clsg
let me-Guarded-statement(quar dboadyl=hdthens 10
aef valua : Mlquaradlp:
If value then
rooaylp
else

M mk-If -statement(ttnens.other)]p

/'

While Statement - Dynamic Semantics

H: whilg-statement = Ervironment =

M{mic-whilz-statementienr boa)llp «
aef valug i Mlenr]e ;
If valug then
mivooylp.
e -while-statement(expr boa))le
[{E
sKip

Advantages

Much grester socuracy
Provoks decusson

Beter foundston for decusson
Can be read by “smamurs”

ref/dec 7



Summary

+  Formal methods haw krproved defirtons
*  Prodisma have been mecived

*  Betier decasorn of dessgn can be mads

ref/dec 8
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