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Introduction

Now a bit about myself. Maths was my best subject at

school. | always liked working with numbers. | went on
to a maths degree at Oxford and a D. Phil at the Oxford
Computing Lab.

| spent 5 years as a maths lecturer at Sussex University
and moved in 1969 to the Numerical Analysis Group at
Harwell, which used Fortran.

| have been active on the Fortran committees (J3, WG5)
since 1981. | was secretary of J3 from 1987 to 1990 and
convenor of WG5 from 2000 to 2017.



Early computing

55: Ferranti Pegasus. Used valves so was not reliable.
Input and output was by 5-hole paper tape, it had no
floating-point, memory of 128 40-bit words, a drum
with about 8k words, and a multiply time of about
3ms.

61-64: Ferranti Mercury. Valves, paper tape i/o, 40-
bit words, but had floating point (add time 180 ps),
memory of 1k words, drum with 16k words, and
autocode.

63: IBM 7090. Better computing — punched cards,
line printer, transistors, and Fortran.



Fortran 66

Fortran was very successful in the early 60s, but there
were many differing vendor extensions, and a lack of
precise definitions. The need for a standard was
apparent.

Fortran 66 was an ANSI standard and was the first
computer language to be standardized.

Wanting wide acceptance, J3 was cautious and even
produced a subset language, Basic Fortran, which was
largely ignored.



Harwell from 1969

| moved to Harwell in 1969 and found myself writing many
Fortran codes for HSL.

We wanted the codes to be used without change on other
computers around the site and there was worldwide interest
too. We began working within the PFORT subset of Fortran 66
(Barbara Chapman of Bell Labs).

| wanted Fortran to be better. | tried to influence J3 as a
member of IFIP Working Group on Numerical Software and
through the BCS Fortran Specialist Group. In 1975, the BCS
Group a small working party to consider and comment on the
draft standard. This ended as a Computer Journal paper. Very
little of what we wanted was accepted.



Fortran 77

J3 received 289 comment letters on the draft. To avoid further
delay, it was cautious but its summary response listed 26 changes,
including adding the if construct.

The standard included a subset language in case the full language
was too big for vendors. The subset language was ignored.

The standard was completed technically in 1977 and published in
1978 as an ANSI standard. It became an ISO standard in 1980.

J3 recognized that Fortran 77 was dated, notably lacking dynamic
storage. It went into an immediate “tutorial” mode, looking at what
other languages were doing. It aimed for new standard by 1982.
My community realized that we needed a presence. Brian Smith
(Argonne) joined in 1979 and | joined in 1981.



How J3 works

Members have always worked hard at meetings. | had never
before worked so hard for a week as | did at my first meeting.
Then, meetings were held 4 or 5 times a year and ran for a full
week. Papers were prepared (on paper) in subgroups one day,
copied, put on the table, read overnight, and discussed the
next day, usually ending with a vote.

However, few members worked between meetings on J3
matters. This made progress slow. | found this frustrating but |
recognized that their day jobs demanded full attention and we
needed their expertise at meetings.

Nowadays the meetings are usually held three times a year,
sometimes hybrid over a week, sometimes fully virtual, but the
flavour remains. Subgroups meet to prepare papers and others
are given time to read them before discussion and votes.



The role of WG5

With much international interest in computer language
standards, I1SO sought a more prominent role for SC22
(computer languages). Its Fortran working group WG5
began meeting annually in 1979 with the aim of taking
overall control.

J3 continued to do the real work but consulted WG5
and considered its views.



Controversy

Fortran was very widely used in the late 70s and early 80s.
The investment by users in codes and by vendors in
compilers was huge. There was a strong motivation to
preserve that investment. This included my employer
(UKAEA), which funded my expenses as a member of J3.
On the other hand, the academic community saw Fortran
as seriously outdated and in need of revision.

This led to a serious split among the members of J3.
Jeanne Adams’ solution, “core + modules”, was not
welcomed -- the core to be new small language, one
module the Fortran 77 features not in the core, another
module further new features (4 languages).
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Consensus

Consensus is essential for a standard to be successful and
is firmly built into the ANSI and I1SO guidelines.

Consensus is nhot the same as unanimity. Contrary views
should be considered carefully but if the vast majority is
not persuaded progress should not be delayed.
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Chairing meetings

| learned a lot from Jeanne Adams about chairing
meetings:

1. Use queuing and straw votes when appropriate.
2. Disputes should be technical and never personal.

* A newcomer to the committee was amazed to see
me lose several votes and still happily have a meal
with everyone afterwards.

3. No-one should feel isolated.

* We always met in the early evening (FIDS) to chat
and form groups for dinner. Another newcomer
was determined to remain apart, but she chased
him down the corridor and he eventually came.
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Slow progress, 1983-1987

By 1983, the 1982 target had been abandoned and the
parent committee X3 was concerned. It ordered the
production of a Fortran Information Bulletin (FIB)
summarizing the agreed changes from Fortran 77.

When this was formally voted by X3, IBM and DEC
both essentially said that the revision was too big. J3
held an evening meeting to consider deletions, but
none was made.

After many revisions, a draft was approved for public
comment by J3 (29-6) in May 1987 and by X3 (30-5) in
Aug. 1987.
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Trying to make progress slower

A new member came to a meeting about this time
without any of the committee documents but with the
ANSI rule book. His aim was to find some rule that the
committee was breaking with a view to delaying the
standard — he wanted to avoid the need to change his
compiler.
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Public comment, 1988

The public comment review ran to 23 Feb 1988. 462

letters were received and considered at the May 1988
meeting.

Changes at this stage required a 2/3 majority.

A plan was constructed but did not reach this level of
acceptance. The committee deadlocked.
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Deadlock, 1988

Deadlock continued at the August meeting (Jackson,
Wyoming) where four plans were proposed, but none
reach the required level of acceptance. | worked on a
compromise — a promise of some features now and

more later.

Meanwhile my wife, and other wives had a memorable
trip to Yellowstone, then on fire.
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Wikipedia photo
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Paris, Sept 1988

The situation was rescued by WG5. It appointed Bert
Buckley of Canada to chair the meeting and he did a
brilliant job. The four J3 plans were considered and the
two plans with major reductions were soon rejected as
too large a change from the draft and therefore likely
to result in many “no” votes in a new ballot.

Detailed discussions followed resulting in a list of
additions and deletions from the current draft that it
“urged J3 to accept”.
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Part 2 of the Standard

To satisfy the German delegation, varying-length
character strings were moved to Part 2 of the standard.
This was not controversial and was completed in 1994.
It was implemented as a module, but as far as | know
never implemented in a compiler.
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Making the Paris changes

After the Paris meeting Jeanne Martin prepared a
revision of the draft standard containing the agreed
changes and ran an informal WGS5 ballot, which passed
28-5 by individuals and 6-0 by countries.

Encouraged by a presentation by John Rice

(IFIP WG on Numerical Software) and the presence of
Gerard Schmitt (SC22, parent of WG5), the WG5S plan
was accepted by J3, though some changes were made.
Opposition from IBM and DEC ceased -- they clearly
valued their global markets.
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Finishing Fortran 90

There followed three very hard-working meetings of J3.
As well as getting the revised draft standard into shape,
replies to the 462 comment letters were constructed. It

was a huge achievement —the committee working at
its best.

The second X3 ballot was held in 1989. Of the 153

letters about 2/3 were supportive. The third ballot was
held 1990 and received 27 responses. The standard
was published in July 1991.
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Postmortem on the revision

The slow revision was a disaster for Fortran. The
Scientific Computing World lost patience and switched
to Cand C++.

Could Jeanne Adams have done better? Perhaps the
disagreement was too hard for anyone to resolve, but |
think her “core + modules” should have been dropped
and the idea of “some now” (=1982) “more later”
pursued.

Could WG5 have done better? It was nominally in
control from 1979 and was kept well informed by J3
members but it left J3 in the leadership role until 1988.
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Change of emphasis

In 1990, my group moved to the Rutherford Appleton
Lab. (RAL) and my funding for J3 meetings had gone. |
switched focus to WG5 meetings (annual) and |
attended J3 only when this was important.

Jerry Wagener became J3 chair in 1992. The
atmosphere in J3 was very different. No-one was there

with the aim of avoiding change.

Jeanne Martin remained convener of WG5 and was
determined to do better.

24



Fortran 95

In 1992, WG5 adopted a new strategic plan involving a
revision every 5 years or so. The first would be minor

with features finalized by 1995.

The features of the new standard were finalized on
schedule in 1995 and the standard was published in

1997. Hoorah!
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Technical Reports

Malcolm Cohen was working on more uses for
allocatables and | was working on exceptions, both
agreed to be important. We both travelled to Boston
in Nov. 1994 intending to work with J3 on finalizing
them. However, at the start of the meeting, J3 decided
that it would be unable to do this, so both missed the
deadline for inclusion.

We were both very upset. | went home at once.
Malcolm went home the next day. WG5 decided to
defer the features to Technical Reports (TRs) containing
a promise that they would be included in the next
standard in the hope of early implementation.
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WG5S Convenors

The role of Convenor is to lead the work and achieve
consensus among the participants. Unlike CEOs, they
cannot issue orders.

The convenors have been Jeanne Adams (USA) -1980,
Jeanne Martin (USA) 1982-1994, Miles Ellis (UK) 1995-1999,
John Reid (UK) 2000-2017, and Steve Lionel (USA) 2017-.

Meetings of WG5 and J3 were separate until 2002. Miles
Ellis wanted to keep some distance from J3 in view of the
Fortran 90 problems. | made them joint to save resources.

Dan Nagle (J3 chair) and | worked well together. We sat
next to each other so that we could switch mode rapidly. It
is very regrettable that ANSI rules no longer allow this.
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Technical Reports

WG5 decided in 1995 that these items

1. Exception handling

2. Allocatable components and procedure arguments
3. Interoperability with C

4. Conditional compilation

were needed urgently and should be the subjects of Technical
Reports.

Ad hoc “development bodies” were set up for this to allow J3 to
focus on the standard itself. Items 1 and 2 were ready for
forwarding in 1996. Item 3 was eventually incorporated directly
into Fortran 2003. Item 4 became Part 3 of the standard; it was
implemented only as a Fortran program.
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Fortran 2003 contents

Beyond the 4 intended TRs there was an enormous list,
headed by object-oriented programming and including
derived-type i/o and parameterized derived types. The
only removal was of interval arithmetic, which was
reduced to “enabling technologies” such as control of
rounding in i/o and arithmetic, so that it could be
implemented with a derived type.
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Completing Fortran 2003

By 1999, the target dates had slipped by 2 years. Miles
Ellis resigned as convener because of a change of
employer and | took over in 2000. | deeply regret not
working harder for a reduction.

We had consensus. We accepted that Fortran 95 was a
small revision and this needed be bigger. Technical
changes were completed in 2003 and the standard was
published in 2004, but it took many years for vendors to
implement it.
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Geezers meeting 2003

Jeanne Adams, Janice Shepherd, Jeanne Martin, Walt Brainerd
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Preparing for Fortran 2008

In 2004, it was agreed that the next revision should be small, but
the list of requirements was quite large.

| suggested an 8-point scale of severity of a proposal, from 1 (less
than 10 lines altered) to 8 (3 years to develop).

The biggest proposal was for coarrays and it came from me (well,
the UK). It seemed to me to be a very friendly way to express
parallelism and was implemented by Cray. It was rated as 6 on
my scale (1 year to develop) which was an underestimate. It was
seen as important by WG5 and J3 to include a feature for parallel
programming, and Fortran was ahead of the pack in this respect.

In 2006 further interoperability with C was deferred to a TR. In
2007 BIT types and intelligent macros were removed and
coarrays were slightly reduced.
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Fortran 2008

The Feb. 2008 meeting was difficult for me. Opinion was divided
over coarrays. As convener, my duty was to reach consensus. As a
person, | was the main advocate for coarrays. | perhaps should
have moved out of the chair but | valued both roles and always
declared which hat | was wearing. No-one complained.

| invited the three heads of the country delegations that had
reservations to indicate what they required to vote yes on the
standard. None of their suggestions were accepted in straw votes
nor were other suggestions made on the day.

The US came up with a new suggestion: put a reduced coarray
feature in the standard and defer the rest to a TR. To the relief of
everyone this was accepted.

The changes were made and the draft standard was released for
public comment. The standard was published in 2010.
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J3 meeting 200 (2013)
(1 also attended meeting 100 in 1986)
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Meeting 200 at work

Robert Corbett, Toon Moene, Dan Nagle, Bill Long, Van Snyder, Malcolm Cohen
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Fortran 2018

The TR on further interoperability with C was published in
2012.

There was concern about the delay between publication
and implementation of Fortran standards. In 2012, it was
decided that the next revision should be small,
incorporating the two TRs, plus the “removal of simple
deficiencies in, and discrepancies between, existing
facilities”, aiming for publication in 2016.

The coarray TR proved difficult (mainly because of teams)
and was not published until 2015. The standard was
completed technically in 2016 and published in 2018. For
the first time the informal name used the year of
publication. The interval this time was 8 years although it
appears to be 10 years.
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Fortran 2023

With the completion of Fortran 2018 and my reaching
the age of 80, | decided to step down from the role of
convener and Steve Lionel took over.

Makki Takata who had attended WG5 meetings regularly
for some 20 years hosted the 2019 Tokyo meeting. |
planned this to be my last meeting -- my enthusiasm for
new features had waned. Covid led to zoom meetings
which made attendance easier so | continued, mainly to
help with maintenance of Fortran 2018.

This was a small revision, focussed on correcting errors
and omissions. It was published in 2023.
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Generic procedures in Fortran 202y

Now | am back advocating a new feature. | really like the
idea of Hidetoshi Iwashita for creating generic
procedures. It is a simple and clear way to address a
problem my group has had for 50 years — combining
versions of differing types or kinds into one source.

The plan is for the next standard to be published in 2028.
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Conclusions, 1

| have given an overview of the construction of 8 Fortran
Standards (66, 77, 90, 95, 2003, 2008, 2018, and 2023).
The average gap is about 7 years. The longer gaps were
all mistakes — the community had moved on too far. Less
than 5 years would be too much churn for vendors,
users, and even publishers. Alternating big/small
revisions did not work well.

| think all of we conveners and chairs have aimed for the
sweet spot of 5 years or so, but several failed. | failed
with Fortran 2003.
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Conclusions, 2

The community wants a single standard. Subsets were
ignored. Parts 2 and 3 were ignored. TRs were rarely
implemented before the next standard.

| hope | have given you a flavour of what it is like to work
on a standard. You need to be there to understand and
influence decisions.

We need more input. WG5 used to have people from
more countries actively involved. Do consider
participating in whatever Fortran activity your country
has. In particular, if you are from the UK do consider the
new group being formed in the Society of Research
Software Engineering.
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