Sustainability Matrix

A short story byTrevor Hopkins

The truly unchanging thing about university researcheastlin
engineering and the applied sciences, is the endless queasiséarch
funding, grant money and miscellaneous financial supportse&tch
apparatus of all kinds — especially, these days, leading-exdgputer
equipment — is hugely expensive and undertaking any kind of alrigin
— or at least publishable — work in these areas indyitaguires a
substantial investment in state-of-the-art machinery

Even more importantly, acquiring a big research grantans
exceptionally good way of gaining kudos in a university. islta
considerable source of clout, even real power, oves @adleagues in
the Schools and Faculty, and an essential pre-requisibedoming a
full Professor. The ability to offer scraps and tgb+ such as
occasional access to your machines and facilities dubitably
strengthens one’s position of influence over those podortunates
who are reliant on crumbs and handouts from the wetlddresearch
group next door.

So it is no real surprise that academic researcherahaays on the
lookout for The Next Big Thing to fund their insatiablppatite for
resources. Right now, of course, that Big Thing ishenimtercept of
green politics, economic and cultural globalisation, dreddiophysics
and geophysics of climate change.

When one looks back at the last century’s history,dib@msayers
of yesteryear were, it seems, always wrong. Remesalb#hat hoo-ha
about the threat of Nuclear War and World Peace? Whielevorld is
still manifestly not an entirely peaceful place, n@@eriously expects
World War Ill to break out any time soon.

Or take world hunger: it is not particularly well-knowraththe
planet already has enough food for all of the populatidserechmark
we quietly passed some time in the 1970s. Admittedly thdstodfs
are not always well-distributed, with rather too mueimg consumed
by overweight westerners. Worse still, much morentbae might
have liked is still wasted, either because of unnecegsarchases
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from supermarkets or spoilage from vermin and lack oigesfation in
African villages.

Nevertheless, the principal observation remains: ithee
predictions of history did not come to pass. Of coutilse, wilder
forms of these prophecies did indeed result in changestto gublic
policy and personal perceptions. On population growthexample,
the rate of which has slowed in recent times: inescases, because of
fairly draconian government (like in China) but elsexehmore so due
to changing social expectations.

Similarly, it has been deliberate policy of many West
governments, especially in the period since the SecomddWVar, to
become self-sufficient in food for political reasondhis is still an
underlying principle of the European Union’s infamous Commo
Agricultural Policy, with its unbalancing effects on tBeonomics of
crops and harvests the world over.

It is not easy to get an overall picture of the effettpolicy
changes in the interrelated areas simply because ¢drtfee number of
complex interactions. So, to give you an idea of jubatwcan be
discovered with sufficient application, | need to introdyma to
Doctor — well, here | better refer to him only asiifor reasons
which will become apparent — who was a Senior Lectimethe
School of Computing at my University.

Doctor Dick was a man in his early fifties but, thartkssome
quirk of genetics, could easily have been mistaken foresom ten
years younger. He was of only medium height, but with wailys
broad shoulders which he emphasised by habitually weaviely
tailored suits in an environment where the typicaldaodc staff
member rarely wore anything more elaborate than tsiwet and
jeans.

Dick had managed to avoid running to fat in his later sjear
although exactly what exercise he took was always gomge of a
mystery. He had a thick head of hair, even now bayedying at the
temples, and a bushy moustache that gave him a passambiasce
to Mario the Plumber. He displayed what he probablyllicethink of
as an affable, sociable disposition, one happy to stap chat to
anybody. To anyone who knew him well, in fact he eaoross as a
bore, one who was likely to buttonhole you with gossig &iviality
in the corridor.
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Dick enjoyed a certain reputation with the ladies — natalls
students, if only because there are even now verydmale students
in Computing — but several of the secretaries and adraiting
assistants from the Faculty seemed unable to residildndishments.
These affairs never lasted long, presumably as the ifadyestion
tired of his manner and mannerisms, but long enough sorena
certain amount of — well, jealous, | rather think — sps@mh that his
attentions to the female of the species was theingisxercise that
kept him fit in middle age.

This same characteristic allowed Dick to be a sucglesafesman,
at least outside the School, of the kind frequently redeto in the
corridors as a bullshit merchant. He had not yet mbades a full
Professor and was not personally popular in the Schodélaoulty,
having been the butt of impudent remarks like “Dick by naand
Dick by nature”. Neither had he, until now, managed dguae the
kind of seven-figure research grant which these days -omwless
guarantees the creation of a Chair in the Univeddigyour choice.

Nevertheless, he had kept up a steady stream of notytenitic
distinguished contributions to the state of the art, leadi managed to
keep himself — and a tight coterie of research assistanid
postgraduate students — in paid employment. This work had been
funded by a series of minor research grants and Urtivensiards, the
latter being issued grudgingly and frequently against the oysinid
the more senior members of the School.

The topic Doctor Dick had been working on for many yeaas
self-assembling computer models, although he personalyyigated
the rather grander title of Synthetic Computational Mude with
Semantic Matching and Heuristic Optimisation.

Following the trend, Dick came up with the idea of applyirsgpet
research interests to the confluence of interestaunar climate
change: not because he particularly believed in GlobainWig, or
disbelieved it, for that matter, but simply as a tremdhicle of his
particular flavour of computer modelling. Such modelling was
notoriously demanding of processing power, and Dick had ethior
many years that his research was serious hampered lagkaof
machine time and resources. For decades, he had ecelgetplied
for research funding from every plausible source andhef local
gossip is true, from quite a few unlikely ones, too.

It was to the considerable surprise of most peopleeirstthool and
— | suspect — to Dick himself that he managed to get ar iGajmbined
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Boards grant from the UK Engineering and Physical Seinc
Research Council together with a consortium of Europgaion
bodies. Dick, | feel sure, must have applied to the GoedbBoards
as a matter of course, undoubtedly recycling portions efiqus,
unsuccessful proposals to rapidly assemble a case for suppbg
bulk of the grant was represented by the provision otdium-sized
supercomputer and a handful of networked workstations, wih |
enough left over to engage a clutch of new researcltiats® and
post-doctoral Fellows, and even fund a few bursariesrésearch
students.

Admittedly, this was at a time when everyone knew timh UK
and EU governments wanted to be seen to be doing somethi
anything — about global warming, no doubt leading directhth®
announcement of an initiative on Climate Change aashcidentally,
a separate one on the Management of Natural Resources.

To the consternation of the senior staff, Dick suddeselyame the
effective possessor of the most powerful computer irSitteol. The
formal organisation of the Science Faculty rapidly swatg action to
perform its core function: that of prioritising the sgiewg of
government largess above the petty rivalries of acadstaff. So it
was not long before both the supercomputer and Dick’srieotd
research students were installed in a separate subt®wis within the
School's buildings, just down the corridor from Dick’s owffice,
with access jealously guarded with doors fitted with #test in key-
pad locks.

Now of course there are vastly more potent machioestiared
academic use — teraflop processors hundreds or thousanamsesf t
more powerful that the machinery Doctor Dick had acquired.
Nevertheless, just getting a two-hour slot on one eseéhbehemoths
meant writing a case for support in itself, completedagsme amount
of paperwork and enduring a two month waiting list. Bytrast, the
new computer — inevitably known as Dick’'s Tool, with tkiad of
puerile and bitchy humour so prevalent amongst the reédijigent —
could be dedicated to any one task twenty-four hours a @hg. new
machine was widely understood to be running at or nelacdphcity
from almost the moment it was installed.

My friend Paul was one of Dick’s new research studeit® had
been undergraduates in the same intake year, although weelaoh
other only slightly then. He was a tall and excepaliyrskinny young
man, permanently stooped to avoid doorway lintels. &t 4 large
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bony and angular face mostly concealed by curly blackaral a full
beard, giving him the appearance of the Tallest DwarfSirow
Business.

Paul, like me, had elected to stay on at the Univetsitstart on a
PhD, although he had taken up one of the bursaries tblisDiewly-
minted academic stature had created. After Finals, wlostr peer
group had left the University, and he and | had driftedeclog~airly
frequently, when the desire for a little company was upen| would
call at Dick’s laboratory to invite Paul for an afi®ork drink in one
of the back-streets pubs nearby.

On these evenings, | would knock on the heavy steeloies,
invariably firmly secured by that keypad combinatiorklexhose code
was rumoured to be changed daily. | would be required toanaiv
moments, and then the door was opened by one or aruftieck’s
Research Associates. | was never allowed insidesuite of rooms,
but I could glimpse diligent work being carried out within.

An array of workstations and graphics displays was laid cout
desks in the outer office while the black cabinetshefsupercomputer
itself could just be glimpsed through the glass doors andtiparti
beyond. As | watched, Paul logged himself off from offiethe
workstations and gathered his few belongings ready foshbe walk
to the public house.

It is not my field of speciality, but from my limited derstanding —
an understanding mostly gained over a couple of pints of ibéms to
be said — Dick’'s modelling process required three stepsst, Fr
standard model for one particular intellectual area waddd into the
supercomputer. Typically, this would be a model developedtivgr
researchers, and generally accepted as a reasonablyatacc
representation by others in that research domainleaat judged by
the number and quality of papers published.

Academic endeavours around the world have produced a large
number of computer models developed for specific fields. gé&b
copies of the programs, a certain amount of negotiahast have
been required. | assumed that Dick’s charm must have tortiee
fore and he seemed to be well able to persuade groupshdém ot
Universities, especially those in other parts of Euyojee provide
copies of their software.

Once the model files were acquired, there was an exteasd
very manually-intensive process of matching of eaclhefvariables
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in the model against the terms in a hierarchicaflyestired
ontological database: that is, a standardised representditconcepts
or “things”. This kind of intellectual drudgery is of coarsxactly the
reason why professional academic researchers engagenasy
research students.

The second step involved a heuristic process whosesdiethl not
really comprehend, but seem to be some kind of gengueithim, to
allow the machine to evolve a simplified model — in $k@se of using
far fewer machine resources — which neverthelessvbdha the same
way as the original one. This compressed model would lantical
inputs and outputs for all cases tested, and could thereéosaid to
represent the same system. Of course this optims&biok a vast
amount of time on the computer, but after a few tenhadfisands of
iterations, a stable simplified model would usually hasenbcreated.

These first two steps were repeated for models for eathese
different areas. From Paul's account, Dick had manageztdaoire
integrated models for global climate and weather, fer atailability
and consumption of natural and physical resources as @liax il
and arable land, for international economic and moyetgstems, and
for the dynamics of human population growth. All in atl,was
enough to represent nearly all of the myriad globalraateons that
human beings make on our planet, and vice versa.

The final step was to load all of the Heuristically @ywed models
into the supercomputer simultaneously, and allow the Sé&man
Matcher to combine them in a single matrix, basedhermappings to
the standard ontology from the database. This intefratatrix
embodied a holistic representation of the combined spadaugely
complex model which might well have been impossibleassemble
without the compression that Dick’'s approach employed) evethe
world’s largest supercomputers.

Now, the well-known computer dictum of “Garbage In, Ggea
Out” may well be applied here. The approach required soy man
bizarre transformations far away from any kind of hareerutiny that
it is compelling to conclude the outputs from such a cortpasodel
would be rubbish regardless of input. On the other handas
certainly the only practical way of getting such a caxptomposite
to produce any kind of comprehensible output, at leasttivttkind of
computational resources continually available to a miBoitish
University research group.
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Dick and his merry men — he did not seem to attract leema
research students — worked away for many months, lasgggrate
from the rest of the School. This met with numercugle and
disparaging remarks, and a high level of general distrusten Bo,
there were academic papers written and accepted for pigslica
which were grudgingly accepted as a useful contribution ® th
Research Score: the total weight of paper produced b$dheol and
therefore the academic quality rating of the Univeragya whole.

The published papers following the usual sequence: first, a
positioning paper, setting out the objectives and approaah,
outlining the techniques in broad theoretical termsrdeoto establish
the earliest possible claim of intellectual precedeand prior art.
This seminal work was followed by an irregular sequerfceegsearch
monographs, conference submissions and the occasiefakead
journal paper, detailing specific parts of the whole proces
mathematical and often excruciating detail.

Each paper had, as is typical in the outputs of reseasttutions,
a long list of authors, always including Doctor Dick’snega— near the
head of the list, of course — together with a varighleset of his team.
There was nothing truly outstanding in each publicatioaul P
acknowledged wryly, but each was enough to “advance theao$um
human knowledge” as is required by the submission guidelmes f
academic publications.

Often, a grandiose academic undertaking like this eithkapses,
unable to deliver on the aspirational results, or e@phs into
something almost unrecognisable as some newly-uncovaret
exciting aspect expands to consume the entire budget.t ®asi
unusual to hear from my friend Paul that the originaéctibjes were
indeed being pursued with very little deviation, and thay there on-
track to deliver a successful combined model, althoughohé&essed
that one would probably not have realised this from rifeerials
published so far.

| caught up with Paul again just a few days ago. He wdsnipo
worried and, unusually, it was he who suggested a quietigttepint.
| had been working late, struggling with a research proldémy
own, and rapidly agreed to meet him in the pub laterlairived first,
bought the usual drinks for the both of us and | sat fesvamoments
sipping my pint. Paul arrived shortly afterwards, ducking urider
door and looking around the bar in what struck me as adughion
until he spotted me sitting in a quiet corner of the Snug.
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He hurried over and slumped into the seat next to nidpsking
around the otherwise unoccupied room as if expecting te@@eone
following him. He grasped his glass as if his life depdndpon it,
and drank of about half of his pint in one go — most unusuah
serious young man who rarely consumed more than two ipiritse
entire evening.

Speaking so quietly | found it hard to hear clearly, Paldl toe
about the state of development of the composite modelrefarred to
it as a Sustainability Matrix — and that Doctor Diclpegted to publish
a preliminary results paper very soon. He then leamadhfd over his
pint and lowered his voice even further.

All variants, Paul announced, of the matrix now exeguton
Dick's Tool demonstrated an inevitable decline in bajlobal
economy and human population — so rapid, he said, thatethe t
“collapse of civilisation” was not too dramatic a ptea | stared at
him for a second, at first not sure whether | had chédamn properly,
and then for a longer moment while the import of hisnpuncement
sunk in.

“You mean it’s inevitable?” | asked, aghast.
Paul nodded his head, then took another long pull from inis.dr

| asked him whether the matrix, the simulation waéngelthe
truth. He looked so serious for a moment.

“l think it is,” he replied morosely, “I simply can'tes any
alternative.”

He explained that Dick’s researchers were trying mar@ations —
the machine was running at full capacity all the tiro&v- and there
was a continued investigation to demonstrate coherente the
original models by substituting in turn each of the oabifull-scale
models for the heuristically-refined version.  Doct®ick was
desperately worried about finding a hitherto undiscoveiaa ih the
approach and that they expected academic challenges framg m
quarters.

“Look, I've got to go,” he said, draining the last of pt,
“There’s lots more work to do, and Dick wants to get pepaout
tomorrow.”

After my drink with Paul, | wandered back to the grottyraeed
house | shared with several other postgrads, alternatesing on
what | had heard in the pub and on my own technical @nal | slept
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badly, with obscure and formless dreams roiling throughhead all
night. Finally, | gave up and got out of bed, and was backhe
School very early — at least for me.

The route to my own office took me past the double dedrish
opened into the machine room occupied by Dick’s Tool andelam.
Something made me look again, some subliminal changehan t
appearance of the doors made me turn back. The doorsetegeite
shut and the combination lock was not set.

Gingerly, | pushed open the door. The whole area waselgnt
empty, and the glass partitions stood open. There wsteaj few
black scuff marks on the floor tiles to show where shpercomputer
had stood. The desks were devoid of the workstations &rauhis
colleagues had been using so busily only last night, aedfilihg
cabinets stood open and empty. There was no-one aratwedwhole
group must have left, completely, in the middle of thetnigh

The official announcement later that day, in the fayfnan “All
Research Staff and Students” email from the Head ob@chvas
short and singularly un-illuminating. “By mutual agreenieitread,
“the Synthetic Computational Modelling group led by Dr. KDie his
full name was included here — “has moved to another nesea
institution with immediate effect.”

There was no mention of which Institution — | notedttthe word
“University” had not been used — Dick and his team hadeohdo.
Nor was there any reason given for the rapidity oftthesfer or for
the lack of any prior announcement.

| was curious to learn more. | tried to get in contaith Paul by
email using the School's own mail address, assuming that
Computer Services Systems Management Office would hetvels
email forwarding as a matter of course. The note edifgack
immediately, marked “undeliverable”. | accessed the e&isity’s
online staff and student directory. There was no efaryDoctor
Dick, or Paul, or indeed for any of the other membédrthe group.
All references had been completely expunged.

| asked around the other research students and someyoiuthger
and more approachable member of the staff. No-omaezk&o know,
and indeed few seemed particularly concerned. Ratherapmeared
more interested in squabbling over who was going to tales the
prime office and machine room space previously occupieDitly’s

group.
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Finally, I tried the only other method readily ava#albo me to
track down Paul — the use of those Internet search angimeh seem
so adept at pulling up information on the most unlikelyulfjects. |
just found a few rather stale and generic referencaheoresearch
work that, thanks to Paul, | was already aware ofalllhonesty, | had
expected to find an announcement that a “prestige résgevap” had
joined some — presumably foreign — University. But thesss
nothing: it was exactly as if the entire researclrugrbad disappeared
of the face of the Earth — or, at least, off theefatthe Internet.

| have been forced to conclude that Dick and his Merey imad
been co-opted into some secret — and probably Government
organisation, some top-secret Think Tank or advisoybosome
establishment associated with climate change or gwtey planning
group, or perhaps the research arm of some multi-nat@mapany
with deep pockets and vested interests.

| remained curious, browsing the Web frequently. | wazeeting
to see, perhaps, a policy change announcement from Brussthe
United Nations, or even Dick’s long-awaited seminal paperhis
results, vindicating his modelling approach after all gears of
disbelief. Nothing at all, not a peep anywhere ondéstination of
Paul and Doctor Dick, or on the earth-shattering impdica of the
Sustainability Matrix.

Over the last few days, googling the same search tdrinaye
noticed the search produced progressively fewer resuksensing
Dick’s research output. Right now, there are just a Yague and
third-hand references to his modelling approach, moidessr-buried
in the noise that keyword searches tend to elicit fiitwa search
engines. It is almost as if records were being cdyefahd
progressively deleted.
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The realisation has finally been forced upon me: what of
secretive cabal or international company or govermmeganisation
has the kind of clout to extirpate the academic output &amiversity
research group from the collective knowledge of the wacdademic
community? More importantly, | have to ask the questwho or
what is preventing us all from knowing the likely impattiee current

human occupation of this planet? And, why on Earthtlaeg doing
it?
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