Paul Halsall

From the Web to Al: Two Disruptions in Access to Medieval Sources

[was From the First Medieval Websites to Al: Thirty Years of Changing Access to the Past]

International Medieval Congress, Leeds 7™ July 2026

Paper ID# 16997: From the First Medieval Websites to Al: Thirty Years of Changing Access to the
Past

Session Title: From the Web to Al: New Digital Access to Medieval Sources

IMC Leeds Conference — Web to Al: Two Disruptions | 1



SLIDE: Douglas Adams quotation

1. Introduction: the world wide web as the first disruption

SLIDE: 1. The world wide web as the first disruption

I will begin, not with Al now, but with the world wide web in 1995.

The comparison is essential - what we are now experiencing with Al is not the first

technological disruption in access to medieval sources that [ have lived through.

In the mid-1990s, the world wide web altered what was possible. It changed what medieval
sources could be found and be given to students, and most dramatically what a teacher working

without large institutional resources could use in class.

I am not here going to offer a technical account of Al nor to present myself as an expert in
machine learning. I am not one. I am speaking rather as a medieval historian who has spent more
than thirty years thinking about computers, access, and scholarly mediation. And as someone who
created the Internet Medieval Sourcebook, one of the earlier large-scale medieval teaching web
resources. | am here addressing what it means to have lived through one major transformation in

access to sources and now to find myself in the middle of another and more profound one.

If the web was the first transformation. The second, I want to suggest, is occurring now and is
Al: not because every claim made for Al is true, but because Al is beginning to change the

relationship between digitised material and usable knowledge.

I have been speaking publicly about the internet and medieval studies since I first gave a talk
entitled “The Internet for Humanists” to other medieval students at Fordham in early 1993. And by

the mid-1990s I was already treating the internet as something of real consequence for medieval
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scholarship, for example through online library catalogues. By 1995, the internet was no longer a

curiosity for me. It had become part of how I thought about the future of scholarly access.

SLIDE: Gopher and MELVYL

But my “ding moment” came when I first saw a web browser. I already used computers, email,
file transfer, gopher, and telnet for online library catalogs, but the early graphical web browser
made something newly visible and changed everything to me. It was not simply another tool, but a
different infrastructure for scholarly dissemination. Mosaic appeared in 1993, Netscape followed in
1994. But in mid 1995, while adjuncting at Brooklyn College, I first saw Netscape 1.2. and with its
use of backgrounds and early visual formatting, I was struck that this would matter enormously.

SLIDE: Brooklyn College Labs

SLIDE: Netscape Navigator

SLIDE: My Use of Backgrounds

That led quite directly to the Internet Medieval Sourcebook, which I put online in January 1996.
The Medieval Sourcebook later became part of the larger Internet History Sourcebooks Project, but
at the beginning it was a practical response to a simple problem. Teachers needed access to primary
source materials that could easily be assigned to students (even if in printed out form). Many e-texts
existed, but they were scattered or locked into formats and locations that made them hard to use in
ordinary teaching. Once the web made distribution possible at scale, as a historian who cared about

access, | could begin building something that did not previously exist.

SLIDE: Internet Medieval Sourcebook
This was never merely “putting texts online.” The Sourcebooks were never only a heap of files.
They involved selection, correction, editing, navigation pages and continuous maintenance. The

work was technical, but it was also interpretive. To choose texts, contextualise them, and make
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them usable for teaching is an act of scholarly mediation. Not neutral clerical labour, but a way of

shaping access to the past.

The Internet Medieval Sourcebook belongs to the first generation of web “digital humanities”
(not a phrase most of us would have used at the time). The work was not glamorous: early OCR,
scanning, proofreading, hand-built HTML, and repetitive maintenance. It rested on a conviction that
access mattered, and that a relatively simple web infrastructure could make historical sources

available on a scale that had previously been difficult to imagine.

One of the lessons of that first disruption is that simple structures can endure. The early web
was fragile in unanticipated ways. Ephemerality especially was a problem. Links broke. Servers
disappeared. Projects were abandoned. Content management systems kept appearing and
disappearing. Yet some of the simplest, most static, text-heavy forms of web publication have aged
surprisingly well. In some cases, they have proved more durable than more fashionable or more
complex digital systems. A plain HTML file, if preserved, migrated, backed up, and kept

addressable, can outlive several generations of institutional redesign.

2. The web changed access, but at a manageable pace

SLIDE: 2. The web changed access, but at a manageable pace

The web of the mid 1990s was disruptive, but for a long time it remained recognisably an
internet of websites, as opposed to the “platform internet” we have now. One could learn HTML,
website construction and FTP, and those skills would remain usable for years. The tools changed,

but not usually overnight. There was time to develop competence, build habits, and adapt.

This is one way in which the IMC theme of Temporalities helps me think about the
comparison. The web had a temporality one could learn to live with. It changed scholarly work, but

it did so at a speed that allowed us to acquire techniques, make mistakes, repair them, and carry
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those habits forward. The difference with Al is that the pace and character of development are

different.

SLIDE: WordPerfect / boxed software / older technological friction

WordPerfect 5.1 is a useful example of that older technological temporality. It was released in
1989 and remained central for many users well into the late 1990s. Software moved forward, but it
did not feel as though an entire intellectual workflow was being reconfigured every few months. I
was able to maintain the Sourcebooks almost entirely by hand-coding (with TxtPad) until circa.

2009.

As with Al now, the early web generated anxieties — David F. Noble’s 1997 ‘Digital Diploma
Mills’ warned of expropriation and commercialisation, and much of what he predicted has

happened — but the web also had real advantages and proved unstoppable.

The web became a mixed environment: commercial and non-commercial, scholarly and trivial,
liberating and exploitative, durable and ephemeral. Medievalists learned to use it, complain about it,

contribute to it, and, crucially, to depend on it.

The web also trained its users, as all technologies since the invention of writing train their users.
A database trains one to think in records, fields, and categories. A word processor trains one to
think in files, pages, revisions, and styles. Hand-built HTML trained users to think about links,
paths, filenames, servers, broken images, and dependence on other people’s machines. It taught me
early on that something could work today and still be a bad structure for the future, but also that
something could look crude and yet prove durable.

Al is beginning to train users in a comparable way. It brings with it a vocabulary of “prompts”,

“workflows”, “friction”, “iteration”, and even the very useful “red-teaming”. Some of that language

can feel alien, as though it belongs to software development or management rather than to
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scholarship. But tools have always carried habits of mind with them. The question is whether we

can become conscious of them quickly enough to use them critically.

That manageable pace of change is precisely what has not reproduced itself with Al — and the

difference matters for how we think about the second disruption.

3. Al as a faster second disruption

SLIDE: 3. Al as a faster second disruption

Public access to large language models became widely visible with ChatGPT in November
2022, though the technical “prehistory” goes back earlier (to 2017 and the Transformers paper).
Since then, development has been extremely rapid. In three and a half years, scholars in many fields

have begun asking whether their actual workflows are being altered.

SLIDE: Al ding moment

My own Al “ding” moment came earlier this year, although the process began earlier. I had
been experimenting with Al since late 2022, especially in relation to translation from medieval
Greek and transcription from manuscripts. Translation from medieval Greek is close to my own
expertise. Manuscript transcription is not something I have done but it is part of the broader training

and world of medieval studies.

As part of my dissertation, I translated the Greek vifa of St Thomais of Lesbos. That
translation took a long time, and I needed the intervention and judgement of Alice-Mary Talbot, one
of my outside dissertation advisers. What struck me, when I first tested Al on the same kind of
material, was not that it produced a perfect translation. It did not. The striking thing was that it
could produce, in minutes, a plausible rough translation of a kind that would once have taken me

months to assemble as a working basis. That does not abolish the need for expertise. Quite the
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reverse. A rough Al translation still requires checking, correction, judgement, and knowledge of
genre, theology, syntax, and historical context. But the point at which the human scholar enters the
process may shift. Instead of beginning with a blank page and a lexicon, one may begin with a draft

that has to be interrogated.

Even more striking was what happened this year when I asked the system to identify possible
echoes of the Septuagint Psalms in the vita. Medieval Greek religious texts were often written by
people who prayed the Psalms constantly. Their language is saturated with scriptural phrasing. I do
not have the Greek Psalms in my mind in that way. With the Life of St. Thomais, Al, however
imperfectly, because it has instant recall of the entire corpora of Greek biblical texts, identified
patterns and possible allusions that I would then need to verify. That ability in intertextual

recognition, and the speed it does it, changes how I can deal with texts.

HANDOUT 1: Life of St Thomais, 1999 and 2026

Transcription raises a related but distinct issue. I do not want to claim more than [ know. In my
own tests with a late medieval Book of Hours and a necrological list, ChatGPT gave more plausible
rough readings than out-of-the-box Transkribus and improved noticeably between February and
May 2026, even while remaining unreliable on local names. When general tools become more
convenient, more widely available, and good enough for preliminary work, specialist applications
may find themselves leapfrogged. There is a history of this—MS Defender making other anti-virus
software obsolete for most users. A similar leapfrogging may occur quite quickly with transcription

software.

The most important point here is that technology need not be flawless to become consequential.
The reasonable comparator is not with perfection. Early web access in 1996 was often slow and

links rotted; yet teaching was transformed. Present Al is often wrong, and sometimes overconfident,
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yet since January I think it has crossed into a stage where scholars have no choice but to think about

how to use, resist, verify, and shape it. The disruption is here and now.

And Al is speeding up — consider the rate at which new frontier models are being released, and

from many companies in the US, China, and the rest of the world.

Handout 2: Release of new Frontier Models

This is not only a medievalist anxiety. Programmers, lawyers, translators, teachers, and even
mathematicians are also trying to understand what these systems can and cannot do. That matters,
because it prevents us from imagining that medievalists are uniquely unsettled because our field is
old, text-based, conservative, or fragile. The point is not that Al has solved expert problems. The

point is that experts cannot ignore it.

SLIDE: New Scientist on Al and Maths

4. From access to processability

SLIDE: 4. From access to processability

The reason this matters for medievalists specifically is that it changes where the difficulty lies.

For much of the history of medieval studies, the bottleneck was access. Could one get to the
manuscript? Could one obtain the edition? Could one find the printed volume? Could one
photograph it, photocopy it, borrow it, or travel to it? The first waves of digitisation altered that
bottleneck by making images, catalogues, editions, and PDFs more accessible. But many of those
digital objects remained stubbornly resistant to analysis. They were visible, but not always
searchable. Searchable, but not always accurate. Digitised, but not structured. Online, but not

computationally usable.
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Al and adjacent machine-learning tools operate precisely in that space. They can reprocess
existing digital material: extracting text from images, identifying names, suggesting dates, roughly
translate passages, creating working summaries, and converting one form of digital object into
another. The resources created in the first wave of web digitisation can therefore become raw

material for a second phase.

That is an important shift. The first web disruption made sources available to people. The
second may make sources available both to people and to machines that will then shape what future
people can ask and find. There is a feedback loop here. Al-mediated access to the past becomes the
raw material for the next generation of Al competence about the past.

SLIDE: Old bibliographical methods vs new

SLIDE: Bottleneck change with Cuneiform

I’m going to venture outside the field of medieval studies to indicate what this change of
bottleneck means. Consider the cuneiform bottleneck in Ancient Near Eastern studies. Hundreds of
thousands of tablets exist, but fluent Akkadian readers are rare. The texts are repetitive business
records. Al can scan and transcribe them, unlocking massive economic datasets. Statistical tools
will transform our understanding of economies. I use this example because the audience has no

investment in Akkadian, unlike medieval Latin or vernaculars.

SLIDE: CoMMA / manuscript transcription at scale

Since this session was proposed, the pace of change has itself become part of the evidence for
my paper. In January, COMMA, the Corpus of Multilingual Medieval Archives reported the
transcription of 32,763 digitised manuscripts in four months. That number matters, but the number
alone is not the argument. What matters is the change in scale and the new kind of question it
creates. If a project reports a 9.7 percent error rate based on manual checking of short samples in

hundreds of manuscripts, the scholarly problem is no longer simply whether such transcription is
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possible, because it will get better very rapidly. It is how the error rate was sampled, what kinds of
errors are being counted, how errors are distributed across scripts, languages, abbreviations, and
page conditions, and what forms of human verification are adequate for different kinds of scholarly

use.

SLIDE: Jim O’Donnell / SourceLibrary / The future is here

An even more recent sign of movement is SourceLibrary, associated with the Bibliotheca
Philosophica Hermetica. The classicist James O’Donnell, at the forefront of web use for late antique
texts since the 1990s, posted on Facebook about this recently with the statement “the future is now”.
For this paper, however, its significance is that it presents a serious text collection as something to
be read by human beings and also as something shaped by and for Al-mediated access. It is a
reminder that the future imagined by such projects is not simply a larger digital library. It is a

library in which the machine is part of the reading environment.

The proper comparator for Al transcription, translation, or data extraction is therefore not
perfection. It is actual human work. Human beings mistranscribe, misread, mistranslate, skip lines,
misunderstand abbreviations, impose expectations, get tired, and make inconsistent decisions.
Human labour is expensive, slow, uneven, and often unavailable. Al error is real and sometimes
dangerous, but human error is also real. The question is not whether Al is flawless. The question is
what kind of error it introduces, at what scale, under what conditions, and with what possibilities for

detection and correction.

This is where expertise still matters, though perhaps not always in the same place in the
workflow. If a model can produce a rough translation, identify possible biblical echoes, transcribe at
scale, summarise a long text, or classify catalogue data, the human scholar does not disappear. But

the scholar’s work changes. Expertise moves toward verification, correction, sampling, source
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criticism, interpretation, and methodological judgement: knowing when the machine is probably

right, plausibly wrong, or giving a seductive answer to the wrong question.

5. Expertise, friction, and scholarly judgement
SLIDE: 5. Expertise, friction, and scholarly judgement

I would therefore describe my own position as one of conservative openness to new
technology. I do not think refusal is a serious scholarly strategy. I have seen enough technological
change to know that new systems always arrive with promises, distortions and real costs. The web
expanded access, but it also created ephemerality, link rot, platform dependence, search

degradation, and new forms of commercial capture. Al will do the same in its own ways.

But there is also no special scholarly virtue in mechanical struggle as such. There is virtue in
thought, judgement, accuracy, care, and responsibility. But there is no moral superiority in spending

hours doing a task badly if a machine can help produce a better starting point.

SLIDE: Carrying books to photocopier

In the 1990s, much of my work involved physical and mechanical labour: carrying books,
photocopying, typing, building bibliographies, correcting OCR, creating HTML pages, and moving
material from one format into another. Some of that labour taught me the material. Some of it was

simply friction.

Al can reduce certain kinds of friction. It can help turn messy notes into paragraphs, organise
thoughts spoken aloud, suggest structure, and produce a draft that one then rejects, rewrites, or
quarrels with. That is not the same as having Al “write the paper.” At least in my own practice, the

originating questions, examples, judgements, and arguments remain mine.
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The danger is obvious. Al can flatten style and make prose sound more confident than the
thought behind it. The answer is to develop habits of use in which Al drafts remain subordinate to

human judgement, and in which the scholar remains responsible for the final text.

There is a further paradox here. Those best placed to use Al critically may be those who
acquired many of the relevant skills before Al became available, while students now risk using Al
in ways that may prevent them from developing precisely the judgement needed to evaluate it. I do
not have a solution to that problem in this paper, but I think it is one of the educational questions

that follows from the technological one.

SLIDE: Bottleneck changing to abundance

The broader challenge, then, is abundance. The first web disruption addressed scarcity. It made
sources available. It helped students and teachers reach texts that would otherwise have been
difficult to obtain. The second disruption may intensify abundance to the point where access itself is
no longer the primary problem. Instead, the problem becomes correction of errors and analysis of

mass material.

When tens of thousands of manuscripts can be transcribed in weeks, if books and secondary
literature can be translated with reasonable accuracy, if OCR can be corrected, if names and places
can be extracted, then the scholar faces a changed landscape. The difficulty is not simply finding
material. It is knowing what kind of material one has found, how it was processed, what errors

entered it, what was omitted or normalised, and what interpretive frame has been silently imposed.

A digitised manuscript image is not the same as a transcription. A transcription is not the same
as an edition. An edition is not the same as a translation. A translation is not the same as
interpretation. A searchable corpus is not the same as understanding. Each stage adds possibility,
but each stage also adds mediation. Some have suggested that Al is an emperor without clothes, but

I just don’t think we can put our heads in the sand and pretend it’s not there or that we can avoid it.
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SLIDE: Ostrich or Emperor without clothes

Conclusion

My conclusions are provisional. The field is moving too quickly for any confident final

judgement. But I think I can say this much.

Al has already produced a second disruption, not by replacing the web, but by acting upon
the digital abundance the web and digitisation created. It can reprocess, restructure, translate,

transcribe, classify, and summarise material that was already online but not fully usable.

Second, the pace is different. The web changed quickly, but it gave us time to master many
of its basic forms. Al is changing faster, and its capacities are moving across domains in ways that

make stable expertise harder to define.

Third, the central scholarly problem may be shifting from access to verification,
interpretation, and navigation. We are not leaving source criticism behind. We are entering a
situation in which source criticism has to include the digital and computational processes through

which sources reach us.

The task is neither to celebrate nor to refuse. The task is to understand, test, correct,
preserve, and shape. That is what medievalists already know how to do with difficult inheritances
from the past. We now have to do it with the tools that are changing how that past becomes

accessible.

I should add that this paper has itself been prepared with Al assistance. I have used
ChatGPT, Claude, and other Al systems to organise notes, correct grammar, test formulations, red-
team objections, and challenge the argument. I do not regard the paper as Al-written. The examples,
judgements, and conclusions are mine. But the process of preparing it has itself become one of my

examples of the changed scholarly workflow I have been describing.
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Initial Abstract: This paper reflects on thirty years of creating and editing the Internet Medieval
Sourcebook, from its origins in the early web era—when Mosaic and early Netscape browsers first
revealed new possibilities for scholarly dissemination—to the present moment of experimentation
with generative Al. Rather than offering technical expertise, the paper provides a historian’s
perspective on Al as a research and interpretive tool, shaped by recent practical experiments. The
presentation considers continuity, preservation, and change in digital medieval studies, offering a
provisional assessment appropriate to a rapidly evolving field.

Session Summary: Over the past three decades the internet has transformed access to medieval
sources. Digitisation projects, online catalogues, and large-scale digital text collections have made
materials available to scholars and students in ways unimaginable in the early 1990s. Yet many of
these resources remain constrained by the formats in which they were first created: scanned PDFs,
imperfect OCR, and catalogues designed primarily for human reading rather than computational
analysis. In less than three years since the public emergence of large-scale generative Al systems
such as ChatGPT, however, new tools have begun to reshape how these materials can be accessed
and analysed. Al-assisted coding, improved OCR, and large language models now allow scholars to
reprocess existing digital resources, extract structured data, and enable new forms of search and
classification. Resources created in the first wave of web digitisation can thus be reorganised as
research datasets.

In keeping with the IMC 2026 theme of Temporalities, this session reflects on a moment of rapid
technological change in medieval studies. The papers examine both practical applications—such as
restructuring manuscript catalogues—and broader methodological questions about whether the field
is entering a new phase in which the principal challenge is no longer access to sources, but how to
navigate their rapidly expanding digital abundance.
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Douglas Adams

. 4]
“I've come up with a set of rules that describe our ? = 5 ;

w

Anything that is in the world when you're born is -
normal and ordinary and is just a natural part of the g

reactions to technologies:

way the world works.

Anything that's invented between when you're
fifteen and thirty-five is new and exciting and

revolutionary and you can probably get a career in it.

Anything invented after you're thirty-five is against
the natural order of things.”
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Lnacyov ol YOVETZ CTSPOOREVOL 98GoGs O A0TOC fidn
EPOSLECUONTLV.

Koplov né&lal TPORGTopes N TS GIEKvias TL3n GUVECOLT TRV

ROVWOX0LS DRVESLELS TPOCUEVOVTAS, VIXTEP Kol us futpav

<eTI0MIat Gl BECTITES T00 GaPTEADD, TOV 38 EATICOVTa £n

e TAC Xat TV £V BRAGOON PHaKPav>> EXLEACWE TOLVOV L2

v [The sterility of Michael and Kale]

The fetter of sterility strongly grieved this <couple>, as
of old the shackle of childlessness had bound the forefathers of the
Lord.23 It agitated them mightily, upset them deeply, and tore
2part their soul. They constantly went to the divine churches,
remaming all night singing hymns, [235] indeed singing to the
Lord both night and day. For they had not tumed to marriage for
the sake of bodily pleasure, quite the contrary, but out of desire for
2 good child; I speak of the wondrous Thomais, towards whom this
account iz hastening  But let it pause a little, 30 23 19 tell its tale 2:
clearly as possible.

This good <couple> suffered <then>, being troubled by
their desire for a child, as had the ancestors of my Lord Christ.
You surely know <who they 2re>, <my> account>* has alluded t0
some of them They were afflicted with despandency_and
composed words of lamentation They entreated God unceasingly,
they kept fallipz dew on their knees in supplication, and were
mouming and of sad countenance 2l day long. They did not know
what they could do. Since they had no consolation of their own,
they used to sing Frequently the song|of David: "Many are the
scowrges of the sinner, but him that kopes in the Lord, mercy shail
compass about "33 And indeed mercy did encompas: them, nor
did it wholly reject thoze who were entreating: "Hearken 1o us, 0
God our savior; the hope of all the ends of the earth and of them
that are on the sea far off "%

Thus the Lord looked down from keaven and hearkened
10 the lamentation of this couple which was bound? | <in sterility>,
and he lonsed the fetters of childlessness which were like iron
collars l2id upon them and binding them all around, and removed
from them their disgrace, I mean the heavy collar of childlessness
that was l2id upon on them. And in accord with his promise?® the
#mm_scmh>obmmdammmﬂﬂmappum

character. The fruit was beautiful to see, but even more
bemnfulmwnl But my previous account has already explained
hnmuchmdmwhnmsmwmuoﬁbeblesud%w
suffered in being deprived <of a child>.

Kopov Xal 1el; 1OV 8516V YPaday avarvaosot
RPOCERUEVOVISS TPOCSULY T8 TEVWORXE Xl WIoTELR
RPOTKELUSVOL TEXVOV 308fval ToOTOL; LESALXGPOUV TOV
Kopov 165 10V Sixalov AInkovy Jtes Toaxsiy Kol
“AVVIG, TOV mPoToveV ThS ScounTopos ITEIOV CUEVEKLS T&
otépve, TG dtpvia 101 3GKpuoty Elovov: GAG <<tt Bodts
RPOC HE>> XOph Kuplov LANXoUoV: &GACANTOWS Kol Thp
OTEVaYROT; LBOGV Xpog KOPov << EMGXOUGOV ARGV, & O0
0 TETHP NRAV, N LAMS TEVIEY TOV AEPETAV TAS TAS Kal 1OV
£V BaAGCOY Haxpay- YEVOD TOTC 3E0UEVOLS GDTOC GP@TOs
@evit ZUVEPLOOC TQ BOVANPOTL 30¢ XaPMOV KoLAlag TO1g
00Tg OtXETeIg LEGITOVREVOLS OE A GRGCY KEVOLS 01XTPOLS
GOL 2.&TPaC MPOSTIRTOVIRL>> Taltx Xul tolelta mpog
KOPIoV 9GOKOVIE 00K EVEALZOV <<Mf) Exapeincoy fpty
ol GVTINGAOL kN SITOCIV XO0 £oTIV O O£0¢ adTAV & 38 O20¢
NEQV LV 10 o0pavQ Xat &v T ¥ xGvia oo ABLLNOLV
Lrotnosv.y>. Tt voOV fp0g TelTe O 1OV Baupatey 980g
SLOMPETIETAL; ThY TOUTEV 3ENG1V 00 ZePLBAEVE, TOUC
CIEVGYROLS 00 OPEtaEy GAA &V MG TAV VUXTAV T
baupasie Koif) rovelkt, T 10 fBoC Xal 10V TpoXoV Ovieg
Xadf), xat Ovep ORTAVETGL i ROVGpUGEUOC Tapdiveg
N GELRGPOIVOC Xt GOTOALESL <<mMPOs TaOTE>> PNOY, <<
oTOYVelE, YOvel Undd 3ucxLpaive TG GIEXVIGS xGpv TS
ofic 0D MOAY 1O LV PECE, Xal TEXVOV BALY TEERLS,
RECUV GBVNLOY GXOSIGKELY UEAROV £X COU XOPPETATE,
yovat Kedn>> Telte oxsdov Urep AKMKORL Rapd TS

POC Xl SLUZVICEEToQ TQ TavIng &vapl toladTa NOU
slmv:‘ml <<@xfog Svorviov Akecy Ovepog Kol 31k Tolto
LEnrepbny xat ct3ov- kol & Lavog Hov N3Lg LvEvetos> Kot
T 0peOLVTL SINTACHTO SOPRGVIG. ANLAL Xal 0D PTG
ZOAU GUALGBOOCH TEXVOV YEVVR KQTh TV OXOCKEOLY
g Goinapdivor XopN; Kol eopntopos TOUTY TO Ovoua
Gapels Texvov £ 4xeTYERias GXOTCXELY, THV iV SUOLY
BALY, TV 3" GPETNV KoLV &GOXNCLY 10010
IOV GPPEVEV GPPEVIKGTEPOV.

frequenting the divine churches, they praised the Lovd seven times
aa‘ay.3° And continually reading the divine scriptures, and
devoting themselves to all-night prayer and fasting, they entreated
the Lord that a child be given to them They emulated the
supplications of the righteous Anna and Joachim, the parents of the
mother of God: they frequently beat their hreasts_and bathed their
beds with tears® | And from the Lard they heard *Why criest thou
wm"nfmmdeedlh:ywecymgwuLwdvmhmof
woe and lamentations, “Hearken 1o us, O God our squior; the hope
of ail the ends of the earth and of them that are on the sea far

qﬂ’.” Be the defender of thoze that call on you Reveal Thyself as
helpmate to our intention. Grant 2 fruit of the womb to Thy
servants who petition Thee. Do not drive away empty-handed Thy
pitiable servants who prostrate themselve: before Thee " They
continually uttered these and similar words to the Lord, "Letnat
aur adversaries rejoice agzinst us. 34 Let them not say ‘where is
their God? But owr God has done in heaver and in earth
whatsoever he has pleased ™3> What then did the God of wonders
bring 2bout in this situation? He did not overlook their entreaty,
nor disregard their lamentations. But one night, the 2ll-immaculate
and ever-virginal Virgin was seen in 2 dream by the wondrous
mmmm.mygoo@‘mcbxmmdmu.mdmdm
very words: "Do not be of sad countenance about these things, O
‘woman, and do not be upset on account of your childlessness. Ina
short while you shall bear a female child, who will chase as far as
pozsible from you 2ll despondency, O good womar 37 While
nearly awake, she heard these things from the Mother of God, and
waking from her sleep she said words of this sort to her husband,
"While Iwas aslesp a divine dream came33 therefore I awaked
and beheid and my sieep was sweet 10 me.3 Ard she narrated all
conceived, she brought forth a child in fulfiliment of the promise
of the ever-virgin maid and Mother of God. The name "Thomais"
<was given> to her, 2 child who was born in accord with a
promize, who by nature was female, but by virtue and 2:scetic
dizcipline much more male than men.

5

Qg 7oV 1AV TEPeXGLOUVIOV O£0F T0AAG MORLGKLS
£X3U0QTOTUEVOC IX0UCE Kal TPOS XKalpdv TV 14caTto,
T00T0 eV SOKUUGLGV TV XapTEplay, st uf Sxxakolsv 101g
EEPECROTE, £ kN GReYopsLoy, Sl GveTiésact 10 NGV 19
82( xodamcp 3Mte Kel f5
Vaolg CUXVGKIg TA; MREPRS OX0AGLOVTIES SXTEKLC fiVOUY TOV

v, Gueict xat 707 Sctolg

v [Prayers and Jamentations]

As 30 often when God 1 entreated zreatly, He zave ear
to those who call <on Him>, and healed <them> 2t the right
season.2? testing their endurance by this_<to see> whether they
would be fainthearted in the face of temptations_whether they
wwldﬁmkedﬁngémswn‘ﬂm wulddzd:muwymmg
0 even as had been dox inde

** This could be a referance to Abraham and Sarah, Gen. 16, or to Joachim and Anna; see, for example, the

Protosvangelion of James ch. 1-2, in New Testament Apocrypha, ed. Edgar Hennecke and Wilhelm Schnesmslchar Vol.

1 (Louisville, Kentucky: Weastminster Press, 1991), 426.
24 Or "Scripture.”
 Ps. 31 (32):10.
26 Ps. 64 (63):5.

7 lege nemednuevov for menndnuéveov.

% Or possibly "as a result of their vow," although there is no mention of any vow made by Michael and Kals.

2 C£ Eccl 3:3.

10 C£ Ps. 118(119):164.
' C£ Ps. 6:6.
2 Cf Ex. 14:15.

1 Ps. 64(65):5. This quotation, and indeed the whole chapter, repeats elements from ch. 4.

M Cf. Ps. 34(35):19, Ps. 37(38):16_
8 Ps. 115:2-3: of also Ps. 78(79):10.

16 Another pun on Kaly, her name, which means "good."

7 Or "O woman Kale."
** Homer, Od. 14:495, 1. 2:56.

19 Jer. 38:26 [LXX] [= Jer. 31:26 in Vulgate, KJV, and Hebrew versions).
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Greek text with English ! and highiighted Septuagint Pzalm references

Nmmmmmumwmmmmmmmmmms Yeﬂwhghhghmg
mt Psaim

maris direct quotations or close echoes of the Greek Pzalms in the Sep

ering below give: Septuazin bering first, with

common English Hebrew mumbering in parentheses. Vm—hﬂhhﬁlﬂldﬂunmmmﬂym

Greek text
09TO0; 29 Kavev § W0 EADMEL 62700 &
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Xpwrod- vmm‘m,omo;mu.,u\\gcw afupic cuveloveo,
MMMMMMWWW,&M
mwmw;.mﬂmm vteg, Sy TV Mipépay wevBoivTe; fom' xa
cuepm,mx:g mmoumipomm ExETnEp 00K YOV 10

b v B v
xwan;m.m»mmn 101X (=32 lOEn;)]Nm
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102 192021:;)] ol 7j; exasbies Seguong oqmogmn,laﬂm,
5 GOLOL KOl XEPLGGEYOVIOS EXVGE Kol TipE T
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Emwsipsvov- mmmmwméwmwc
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Just
nmﬁmofbmmhdmemughhmmm
of the Lord It shook them often, comvulsed them repeatedly, and tore
their soul apart, as they continually waited in the divine churches,
remained for all-night hymn-:inging, and praisad the Lord by night
and by day. For they did not tum to marmied union for the sake of
bodily pleasure — no indesd — but out of desire for a good child, I
mean the wondrous Thomais, toward whom the discourse is
hastening But l¢ it wait 2 Little, so that it may first recount clearly
how the story stands. The noble pair suffered, wom down by longing
for the child, as once did the ancestors of my Master Christ You
surely kmow a2t whom the discourse hints. They were held fast by
despondency, wove together mournful words, and did not cease
imploring God. Falling on their knees and entraating him, they spent
the whole day mouming and downcast. They did not know what they
could do, since they did not have their own consolation. Often they
chanted the words of the Davidic song: “Many are the scourges of the
sinmer, but will encircle the one who hopes in the Lord”
[Psalm 31:10 LYX (=32:10 Eng.)] And indeed mercy did encircle
them, 2nd he did not at all thrust 2side those who were asking: “Hear
us, O God our Saviour, the hope of all the end} of the earth and of
those far away at sea ™ [Psalm 64:6 L1OC (=65:5 Eng )] Therefore the
Lord looked down from heaven and beard the groaning of thoze who
were bound [Psalm 101:20-21 L3 (=102:18-20 Eng )], and be
loosed the bonds of childlessness, which lay upon them like Ton
collars and constrained them, and he removed their reproach from
them — I mean the heavy collar of childlessness that lay upon them.
And for the 2forementioned pair there came, 2ccording to promise, a
fruit fair in 2ppearance and in the condition of character. The frait
was fair to behold, but fairer in soul The discourse has already
explainad beforehand how nuch and what kind of things the parents
of the holy woman suffered when they were deprived of ber.

7. V1 70UV 1Y ROPOX0J.00VIY BE0; TOJE o/EKg
quqummxpo,mpmmmm 0010 v
SoryaZer v am %ol i, £l
mopmm £l avemBEao T0 7Y 10 Ot \m’uxp&mm
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(=119 IMED;)] mm,mhnwmu‘{mm
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. Since, then, God was often and repextedly mmpornmed by those |
who were calling upon him, he heard them and in due time healed
them 2z2in, testing their endurance: whether they would Jose heart in
trials, whether they would give up, whether they entrusted everything
to God. This, indeed, is just what they dod. Spending much of the day
in the divine churches, they praised the Lord seven times [Psabm
118:164 L3OC (=119:164 Erz.)]. Devoting themselves to readings of
the divine Scriptures, and giving themselves to all-night prayer and
fmm;.lheymmlyhgguthdmnlchﬂdmghbegnum
them They emulated the supplications of the righteous Joachim and
Anna, the ancestors of the Mother of God They often beat their
breast: and washed their beds with tears [Psalm 6:7 LXX (=6:6
Eng )] But they heard from the Lord, “Why do you cry out to me?”
For with unutterable groanings they cried to the Lord: “Hear us, O
WmSmhhmufiluuﬁdh-mdth
luytu[?sdm“émt-ﬁsstln;)},beymdfmehdpuof
those who ask; 2ppear as a fellow-worker with our desire; give the
ﬁmof!b:wmbmyw:mnhouk;mdnwmﬂmay
mﬂuthagsw&l.uﬂ.ﬂ:qd.ﬂmcme “Let not our adversaries
rejosce over us [Paaim 34:1924 LI (=35:1924 Enz )] “let them
not 52y, Where & their God? But our God is in beaven and on earth;
he bas done 21l that he willed " [Psalm 113:10-11 LYX (=115:23
Enz )] What, then, does the God of wonders do in response to these
things? He did not overlook their prayer; he did not pass by their
groans. But on one of the nights the spotless Virgin, the ever-vrgin,
2ppeared in a dream to the wondrous woman Kale — to the woman

Greek text

UECT, KOL TEOV B0 TaoaV 33
mmppmmmm»rmwvum‘pqmnmm,
Bzopmtpos- xol SwavicBeicn 18 Temg @vEpt TolTe IOV SdEyETo
<<O¢io; Evimov Tixbey mtwt;nn&umvw:&qﬁm o sibov-
momogmwﬁvmm»!muopﬁau&mm
Eumm. mmwmmwmﬁommm m\um

wap X0pmg; Kot Beopnizpog mwmow
eouug mnm z&mwzlugwwf,&\ m‘mvm’nm.m\'
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English translation
- I response 10 theze , woman, 6o ot
dombenmbhdhecmuof\wchﬂdlmhmnmuhng,
ndwumﬂbuafanﬂgchldwhouﬂldu\nn&pmumqﬁ
away from you, woman Kale " She had heard these things from the
Mother of God almost as if awake. And when she had awakened, she
spoke somewhat 23 follows to her husband: “A divine dream came
sleep, and bacause of this I awoke and saw; and my sleep bacame
long afterwards, having conceived, she bore 2 child according to the
promize of the ever-virgin maiden and Mother of God. The child's
name was Thomais: 2 child bom according to promize, female in

nature, but in virtee and 2scetic practice much manlier than men.

Index of Psalmic material marked
Greek phrase | coe Pralm reference {ssessment

Kl Nokzal al paotges ... Saoog Psalm 31:10 LXX (=32:10 Eag.) Darect quotatson
KuKhibart

4 Ezaxoveoy nudv ... wiv iy Psalm 64:6 LXX (=65:5 Eng ) Dhrect quotation
Dabboon uakpiy

1 25 0bpavol ... 100 CTEvaysol v Psakm 101:20-21 LXX (=102:19-20 | Close adupied allusion
Xeaednulviov Eag.)

s candxas fivowy 1ov Kipuoy Psalm 118164 LXX (=119:164 Close echo

Eag.)

[} ta deuvia tols daxpuon Bowow

Psaln 6.7 LXX (=6:6 kng | Close echo

5 Exaxovgov Hudv ... wiv by
B rhoon paxpiy

Psalm 646 LXX (=655 Eng ) Durect quotatson with added petition

5 Mi) dagapeinoay fuiv ol dvriaco Psabm 34:1924 LXX (=35:1924 Adapied echo; closest wosnding
Eag) occurs twice in the Psalm
s ) clvoow w00 LT .. wdvea Soa Psalm 1131011 LXX (=115:2.3 Adapied quotation

Nfldnacy éxoincey

Eag.)

truly beautifill in character and conduct — and said in these very
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Frontier Al model competition, 2025-mid 2026

Working A4 handout for Leeds IMC 2026: public flagship / near-frontier model releases by bloc

Use with caution: “frontier model” has no single public census. Epoch Al uses a technical definition: models in the top 10 by training compute at the time of release. Policy and press usage is looser: the leading or near-
leading general-purpose foundation models. This handout uses the looser conference-handout sense: public flagship or near-frontier foundation / reasoning / multimodal model families, not every preview, embedding
model, voice model, image model, safety model, or API variant.

ByteDance: Doubao 1.5.

Zhipu/Z ai: GLM-4.5 and GLM-4.5V.
Tencent Hunyuan mode! releases and
Open-source expansion.

Tencent: Hunyuan 3.0 reported/planned;
verify exact public-release status before
using as a counted tem.

Bloc Major public developers | model Representative 2025 public Representative 2026 public Working count Why this matters for the argument
families releases releases so far 2026 so far
(to 14 June 2026)
United States OpenAl / GPT and o-series; Anthropic / | OpenAl: GPT-4.5, GPT-4.1, 03/od-mini, |OpenAl: GPT-5.4 and GPT-55/55 Approx. 8-12 public major The US remains the largest cluster, but it
Claude; Google DeepMind / Gemini: GPT-5. Instant. releases/updates, depending on whether |is not a single actor. Even within the US
Meta / Llama and Muse: xAl / Grok; Anthropic: Claude 4 family: Claude 45 | Anthropic: Claude Opus 4.6, Sonnet 4.6, | specialist and vanant models are ecosystem, OpenAl, Anthropic. Google,
Microsoft Al / MAI; Amazon / Nova. family. Opus 4.7, Opus 4.8, Fable 5/ Mythos 5. | counted. Roughly 5-6 broad general- Meta, xAl. Microsoft and Amazon have
Google: Gemini 2.5; Gemini 3 Pro Google: Gemini 3.1 Pro, Gemini 3.5 model family updates. different incentives and release
preview. Fash. strateges.
Meta: Llama 4 Meta: Muse Spark.
ScoutMavernck/Behemoth preview. ¥Al: Grok Build and voice / media
xAl: Grok 3, Grok 4, Grok 4.1/ 4.1 Fast. | specialist models.
AmazonMicrosoft: Nova Sonic, Nova 2; | Microsoft: expanded MAI model suite
MAI-DS-R1 and platform work. across text. image, voice and speech.
China DeepSeek: Alibaba / Qwen; Baidu / DeepSeek: R1 and V3/V3.2 attracted DeepSeek: V4 Preview. Approx. 4-6 confirmed major public The Al Index reports that the US-China
ERNIE; ByteDance / Doubao and Seed; |global attention. Alibaba: Qwen3.5 / Qwen3.5-Plus; releases/updates; substantially more ¥ | model-performance gap has effectively
Tencent / Hunyuan; Zhipu / Z.a GLM: Alibaba: Qwen2.5-Max; Qwen3; Qwen3- | Qwen3.7-Max. specialised vision, video. transiation, closed. with US and Chinese models
Moonshot / Kimi: MiniMax: 01.AL Max / Qwen3-Omni. ByteDance: Doubao 2.0 coding and open-weight varants are trading the lead since early 2025. This is
Baidu: ERNIE 4.5 and ERNIE X1. Zhipu/Z ai: GLM-5. included. the strongest single-point dlustration that

Al development is now a mult-centre
arms race rather than a single US
corporate story.

Rest of world / regional and sovereign
efforts

Mistral Al (France/EU): Cohere
(Canada); AlZ1 Labs (Israel); Sarvam
and BharatGen (India). Sber/GigaChat
and YandexGPT (Russia); Aleph Alpha
and other European specialised efforts.

Mistral: Mistral Medium 3; Magistral
reasoning models; Mistral 3.
Cohere: Command A. Aya Vision /
Command A Vision.

Al21: Jamba 1.6 / Jamba reasoning.
India- Sarvam-M and sovereign-
language models.

Russia: GigaChat 2.0 and Russian-

language model work.

Cohere: Command A+.

Al21: Jamba2.

India: Sarvam 308 / 1058 open-source
models reported.

Mistral: NVIDIA partnership for open
frontier models; Forge / industrial and
physics-Al direction rather than a clearly
separate general flagship release.
Russia: GigaChat development
constrained by chip access and
sanctions.

Approx. 3-5 major public
releases/updates, depending on whether
sovereign-language and enterprise
models are counted.

The “rest” is smaller than the US and
China at the absolute frontier, but not
urelevant European. Canadian. Israeli,
Indian and Russian efforts show why
capability diffusion is not just a Silicon
Valley matter. Export controls may slow,
redirect. or reshape development, but
they are uniikely simply to stop it.

Slide-short version

* “Frontier model” is a moving frontier, not a fixed product category.
* By March 2026, Stanford Al Index placed Anthropic. xAl, Google, OpenAl, Alibaba and DeepSeek in the top Arena Elo tier, and described the US-China performance gap as effectively closed.
* The practical conclusion for the Leeds paper: the pace of development is not merely one company's release schedule: it is sustained by competing corporate and national ecosystems.
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NewScientist (s &) (errsmcnion: @) @ ©)

News Features Newsletters Podcasts Video Comment Culture Games | This week's magazine

Health Space Physics Technology Environment Mind Humans Life Mathematics Chemistry Earth Society

Mathematics

A golden age of maths is dawning and
mathematicians are freaking out

Mathematicians are stunned at the progress Al is making in solving advanced problems, leaving some
qguestioning whether there will still be room for humans

By Alex Wilkins
B4 1)une 2026

f X ©® in & & @
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#9. Jim O'Donnell
U8 &';’ii- 17 June at 22:01 - a2

LR L

The future is now. https://sourcelibrary.org is a new site advertising thousands of Latin texts,
famous and obscure, each accompanied by an untouched-by-human-hands translation by an Al

agent. It translates for me a 17th century book on my own shelves. How shall we think about this,
both for itself, and for what it suggests is possible in the future?

©) SOURCELIBRARY

Unlock a New
Renaissance of

Ancient Knowledge

Hare Hermehc and esoternc e

v, Clgnt i and transtated for

scholare, seekers, and Al

SOURCELIBRARY.ORG

Source Library — Ancient Texts Translated to English
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Foleon @
11,998 followers
Promoted

If you want students to read your admissions content,

don't stuff it into a static format from the 90s. Let us show
you a better way.

HOW STUDENTS SEE
YOUR PDF VIEWBOOKS:

[d FOLEON

Get your personalized interactive

viewbook template.

foleon.com

d5 ® © 9
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From Tablets to Insight: Removing the Bottleneck in Ancient-Language Research

Akkadian Cuneiform as an Example

Thousands of Bottleneck: Computer transcription Result: valid large-scale

economic and statistical analysis

A!(kadian / specialist reading, and reading expands access
Cuneiform tablets transcription, translation ;

S — A
; T / o Tablet images p Searchable text
Very few experts : ool ~.; - ) (Q barley rations Q ]
',ﬂ &
(c. 20) can read them 5 m =geed
g i --P
frifiiid
AELLELL - )
3 ( Structured data & tables
‘ AI computer vision Date  Commodity Quantity ~Unit Party
& sign recognition - ’ Su-Sin27 | Barley 3 gur | Nigin
Su-Sin 27 Silver 2 | gn Kaspu
Su-Sin 27 Copper 1 talent | llu-3u
.--’ 1 T T
— — = 4
Economic records at scale
Automatic transcription ), == o0
(lterate signs) P W 6 f"  J IS
e ==
=T B AT sk ST S f
\
A AT SR LT
= B U - 5L E Dashboards & visualizations
Su-nigin 3 gur e gur ,_.’ ‘.
ma-na 2 gin kas-pu i-na e,
¥ ailal
. 10 1N
m Mileniia of records < Years of trainin \ o Automatic transliteration = —— — N
Economy, trade, rations, =1 4 g & translation 2000 . Statistical analysis
o i i beed|
taxes, Ioan‘s, recenp}s, X Decades of experience They received 3 gur of barley, ’ 21500
contracts, inventories, - . . . 2 1,000
4  Slow, labor-intensive work 2 minas of silver, ;e
letters, legal documents, 5 for th t (of) S 500
and more. (") Limited output il SASs
m 4 ) Time (Years)
e J —
The Problem: a Severe Bottleneck The Solution: Al-Assisted Transcription Kisremitance
Thousands of tablets, but only ~20 experts worldwide Computer transcription and reading dramatically expand Broader access.
can read and translate them. Access is limited. access, unlocking the evidence for rigorous, large-scale Better history.

Evidence remains underused. economic and statistical analysis.
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AFTER Al-/

THE SAME MANUSCRIPTS

Digitized images

Handwriting recognition

SCALABLE -

MANY MEDIEVAL MANUSCRIPTS
Tens of thousands of manuscripts

AI-ASSISTED
PALEOGRAPHY &
TRANSCRIPTION

+ layout understanding
+ normalization

FAST

CONSISTENT

OPEN

B

,

REPRODUCIBLE

BOTTLENECK:
paleography, transcription,

translation

SMALL NUMBER OF SCHOLARS
ABLE TO READ THE SCRIPTS

PALEOGRAPHERS

ABUNDANCE OF TEXT

Transcribed, searchable, and in many languages

TRANSCRIBED TEXT
Accurate, full-text transcriptions

SEARCHABLE DATABASE
Full-text search across
corpora and collections

RICH METADATA
Provenance, date, script,
language, incipit, explicit, etc.

TRANSLATED TEXT
In multiple modern languages

read difficult scripts ‘
LIMITED
OUTPUT
Only a small
fraction of
manuscripts
are read,
transcribed,
and translated.
TRANSLATORS 6 ‘J
translate into modern *: —
languages
— - |
NEW BOTTLENECK:
NUMBER OF SCHOLARS ABLE
TO USE, ANALYSE, AND
In principio erat Verbum k& INTERPRET THE MATERIAL
et Verbum erat apud Deum Xt Y §
et Deus erat Verbum.
e —
Search G ey
:4 o — & > HIGH IMPACT
M::u:::i; B foLil2v e B rciintss OUTPUT
o el x> Patterns, trends, More manuscripts
Separseos understood,
Date: c. 1250 =P more insights
2::;: a'mm P generated,
Language: Latin & more knowledge
shared.
In the beginning was the Word
and the Word was with God
and the Word was God.
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Paul Halsall - Handout for Leeds IMC Paper on Al and Medieval Studies 7 July 2026
Frontier Al model competition, 2025-mid 2026

Working A4 handout for Leeds IMC 2026: public flagship / near-frontier model releases by bloc

Use with caution: “frontier model” has no single public census. Epoch Al uses a technical definition: models in the top 10 by training compute at the time of release. Policy and press usage is looser: the leading or near-
leading general-purpose foundation models. This handout uses the looser conference-handout sense: public flagship or near-frontier foundation / reasoning / multimodal model families, not every preview, embedding
model, voice model, image model, safety model, or API variant.

Bloc

Major public developers | model
families

Representative 2025 public
releases

Representative 2026 public
releases so far
(to 14 June 2026)

Working count
2026 so far

Why this matters for the argument

United States

OpenAl / GPT and o-series; Anthropic /
Claude; Google DeepMind / Gemini;
Meta / Llama and Muse; xAl / Grok;
Microsoft Al / MAI; Amazon / Nova.

OpenAl: GPT-4.5, GPT-4.1, 03/04-mini,
GPT-5.

Anthropic: Claude 4 family; Claude 4.5
family.

Google: Gemini 2.5; Gemini 3 Pro
preview.

Meta: Llama 4
Scout/Maverick/Behemoth preview.

xAl: Grok 3, Grok 4, Grok 4.1 / 4.1 Fast.
Amazon/Microsoft: Nova Sonic, Nova 2;
MAI-DS-R1 and platform work.

OpenAl: GPT-5.4 and GPT-5.5/5.5
Instant.

Anthropic: Claude Opus 4.6, Sonnet 4.6,
Opus 4.7, Opus 4.8, Fable 5/ Mythos 5.
Google: Gemini 3.1 Pro, Gemini 3.5
Flash.

Meta: Muse Spark.

xAl: Grok Build and voice / media
specialist models.

Microsoft: expanded MAI model suite
across text, image, voice and speech.

Approx. 8-12 public major
releases/updates, depending on whether
specialist and variant models are
counted. Roughly 5-6 broad general-
model family updates.

The US remains the largest cluster, but it
is not a single actor. Even within the US
ecosystem, OpenAl, Anthropic, Google,
Meta, xAl, Microsoft and Amazon have
different incentives and release
strategies.

China

DeepSeek; Alibaba / Qwen; Baidu /
ERNIE; ByteDance / Doubao and Seed;
Tencent / Hunyuan; Zhipu / Z.ai GLM;
Moonshot / Kimi; MiniMax; 01.Al.

DeepSeek: R1 and V3/V3.2 attracted
global attention.

Alibaba: Qwen2.5-Max; Qwen3; Qwen3-
Max / Qwen3-Omni.

Baidu: ERNIE 4.5 and ERNIE X1.
ByteDance: Doubao 1.5.

Zhipu/Z.ai: GLM-4.5 and GLM-4.5V.
Tencent: Hunyuan model releases and
open-source expansion.

DeepSeek: V4 Preview.

Alibaba: Qwen3.5 / Qwen3.5-Plus;
Qwen3.7-Max.

ByteDance: Doubao 2.0.

Zhipu/Z.ai: GLM-5.

Tencent: Hunyuan 3.0 reported/planned;
verify exact public-release status before
using as a counted item.

Approx. 4-6 confirmed major public
releases/updates; substantially more if
specialised vision, video, translation,
coding and open-weight variants are
included.

The Al Index reports that the US-China
model-performance gap has effectively
closed, with US and Chinese models
trading the lead since early 2025. This is
the strongest single-point illustration that
Al development is now a multi-centre
arms race rather than a single US
corporate story.

Rest of world | regional and sovereign
efforts

Mistral Al (France/EU); Cohere
(Canada); Al21 Labs (Israel); Sarvam
and BharatGen (India); Sber/GigaChat
and YandexGPT (Russia); Aleph Alpha
and other European specialised efforts.

Mistral: Mistral Medium 3; Magistral
reasoning models; Mistral 3.
Cohere: Command A, Aya Vision /
Command A Vision.

Al21: Jamba 1.6 / Jamba reasoning.
India: Sarvam-M and sovereign-
language models.

Russia: GigaChat 2.0 and Russian-
language model work.

Cohere: Command A+.

Al21: Jamba2.

India: Sarvam 30B / 105B open-source
models reported.

Mistral: NVIDIA partnership for open
frontier models; Forge / industrial and
physics-Al direction rather than a clearly
separate general flagship release.
Russia: GigaChat development
constrained by chip access and
sanctions.

Approx. 3-5 major public
releasesf/updates, depending on whether
sovereign-language and enterprise
models are counted.

The “rest” is smaller than the US and
China at the absolute frontier, but not
irrelevant. European, Canadian, Israeli,
Indian and Russian efforts show why
capability diffusion is not just a Silicon
Valley matter. Export controls may slow,
redirect, or reshape development, but
they are unlikely simply to stop it.

Slide-short version

* “Frontier model” is @ moving frontier, not a fixed product category.
* By March 2026, Stanford Al Index placed Anthropic, xAl, Google, OpenAl, Alibaba and DeepSeek in the top Arena Elo tier, and described the US-China performance gap as effectively closed.
* The practical conclusion for the Leeds paper: the pace of development is not merely one company's release schedule; it is sustained by competing corporate and national ecosystems.
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Source notes and check-points

Sourceicheck point

Use in handout

URL(s) to verify

Stanford Al Index 2026 overview and technical performance

Industry produced over 90% of notable frontier models in 2025; US-China model gap
effectively closed; top Arena Elo tier named Anthropic, xAl, Google, OpenAl, Alibaba and
DeepSeek as of March 2026.

https://hai.stanford.edu/ai-index/2026-ai-index-report ;
https://hai.stanford.edu/ai-index/2026-ai-index-report/technical-performance

Epoch Al model database

Useful for definitions and checking. Epoch defines frontier models technically as those in
the top 10 by training compute at time of release; database updated June 2026.

https://epoch.ai/data/ai-models

Opus 4.7, Opus 4.8, and Fable/Mythos 5 in 2026.

OpenAl GPT-4.5, GPT-4.1, 03/04-mini and GPT-5 in 2025; GPT-5.4 and GPT-5.5 in 2026. Check |https:/fopenai.com/indexfintraducing-gpt-5/ ; https:/fopenai.com/index/introducing-gpt-5-4/ ;
before printing in case GPT-6 or later 2026 releases appear. https://openai.com/index/introducing-gpt-5-5/
Anthropic Claude 4 in May 2025; Opus/Sonnet/Haiku/Opus 4.5 in late 2025; Opus 4.6, Sonnet 4.6, | https://www.anthropic.com/news/claude-4 ; https:/iwww.anthropic.com/news/claude-

opus-4-6 ; https:/iww.anthropic.com/news/claude-opus-4-8 ;
https://www.anthropic.com/news/claude-fable-5-mythos-5

Google DeepMind / Gemini

Gemini 2.5 and Gemini 3 Pro appeared in 2025; Gemini 3.1 Pro and Gemini 3.5 Flash in
2026. Google's own deprecation and model-card pages are useful for release dates.

https://ai.google.devigemini-apil/docs/deprecations ;
https://deepmind.google/models/model-cards/gemini-3-1-pro/ ;
https://deepmind.google/blog/gemini-3-5-frontier-intelligence-with-action/

China: DeepSeek and Alibaba/Qwen

DeepSeek transparency page lists releases and dates; V4 released 24 Apr 2026. Qwen3
technical report and Qwen3.7 blog document Alibaba's rapid model line.

https:/iwww.deepseek.com/enftransparency/ ;
https://api-docs.deepseek.com/news/news260424 ; https://arxiv.org/abs/2505.09388 ;
https://qwen.ai/blog?id=qwen3.7

China: Baidu, ByteDance, Tencent, Zhipu/Z.ai

Baidu ERNIE 4.5/X1, ByteDance Doubao 2.0, Tencent Hunyuan, and Zhipu/Z.ai GLM
show that China is internally competitive, not simply “DeepSeek”.

https://www.prnewswire.com/news-releases/baidu-unveils-ernie-4-5-and-reasoning-model-
ernie-x1--makes-ernie-bot-free-ahead-of-schedule-302402490.html ;
https://www.reuters.com/world/asia-pacific/chinas-bytedance-releases-doubao-20-ai-
chatbot-2026-02-14/ ; https://www.tencent.com/en-us/articles/2202183.html ;
https://z.ai/blog/gim-5

Meta, xAl, Microsoft, Amazon

Meta Llama 4 and Muse Spark; xAl Grok 4/4.1 and 2026 specialist releases; Microsoft
MAI suite; Amazon Nova/Nova 2 and AWS platform role.

https://ai.meta.com/blog/llama-4-multimodal-intelligence!/ ;
https://ai.meta.com/blog/introducing-muse-spark-msl/ ; https://x.ai/news/grok-4 ;
https://x.ai/news ; https:/ftechcommunity.microsoft.com/blog/azure-ai-foundry-blog/new-
mai-models-in-microsoft-foundry-across-text-image-voice-and-speech/4524632 ;
https://www.aboutamazon.com/news/aws/aws-re-invent-2025-ai-news-updates

Rest of world

Mistral, Cohere, Al21, Sarvam and Sber/Yandex are not all at the same frontier level, but
they demonstrate regional and sovereign efforts outside the US-China duopoly.

https://mistral.ai/news/mistral-3/ ; https://mistral.ai/news/magistral/ ;
https://cohere.com/blog/command-a-plus ; https:/fwww.ai21.com/blog/introducing-
jamba2/ ; https:/fwww.sarvam.ai/blogs/sarvam-m ;
https://www.reuters.com/business/finance/sherbank-seeks-chinese-chips-power-russias-
gigachat-ai-model-2026-05-20/

Draft prepared 14 June 2026. Counts are deliberately conservative and should be checked immediately before printing.

IMC Leeds Conference — Web to Al: Two Disruptions | 41




