
Speaker: Bob Pare 
Title: The double category of Abelian groups 
 
Abstract: What indeed, is *the* double category of Abelian groups? 
There’s a lot of empirical evidence to support the point of view that 
*the* double category of sets is the one with sets as objects, functions 
and spans as arrows and span morphisms as cells. This is important 
from a foundational point of view. But the category of Abelian groups 
is fundamental to much mathematics but with a somewhat different 
objective than “pure” category theory. So, what should we take the 
corresponding “foundational” double category to be in the additive world? 
 
We’ll examine several candidates, weighing their pros and cons, and try 
to determine which deserves the title of *the* double category of Abelian groups. 
 
 
 
 
Speaker: J.S. Lemay 
Title: Uniqueness of Differentiation in Differential Categories  
 
Abstract: How many ways can you differentiate a polynomial? Answer: lots of different ways! 
What if you impose that d(x) = 1? Then there is a unique differential operator that satisfies this. 
In this talk we discuss the uniqueness of the differential operator for monoidal differential 
categories and Cartesian differential categories. In particular, we will show that for monoidal 
differential categories with the Seely isomorphisms, the deriving transformation/codereliction 
is unique!  
This is joint work with Marie Kerjean.  
 
 
 
 
Speaker: Ettore Aldrovandi 
Title: Cubes in Picard groupoids, MacLane’s Q construction and determinants 
  
Abstract: Given a Picard groupoid, that is, a symmetric monoidal group-like groupoid, one can associate 
to it a diagram of Picard groupoids whose objects are conveniently coded by certain cubical shapes. In 
fact, this is equivalent to the underlying monoidal structure on the original groupoid being symmetric. 
While this is reminiscent of Segal’s Gamma-spaces, it is actually a direct analogue of MacLane’s 
“mysterious” Q-construction in stable cohomology and some of its generalizations.  There are two main 
advantages: first, all classes, like the Postnikov invariant of the groupoid, can be more economically 
expressed in terms of MacLane’s “commute-associativity” morphism (a + b) + (c + d) \to (a + c) + (b + d); 
and, second, this cubical diagrams are the natural receptor for various types of determinant functors, 
which provide the original motivation for this construction.  
 
 



 
 
 
Speaker: Nils Carqueville 
Title: Higher categories from matrix factorisations and topological field theory 
 
Abstract: Fully extended topological field theories are symmetric monoidal 
functors from a bordism category to some chosen "algebraic" n-category 
C. This talk starts with an introduction to the subject, and then 
describes in some detail two examples for n=2 and n=3, namely Landau- 
Ginzburg models and Rozansky-Witten models. In both cases the top 
levels of C are homotopy categories of matrix factorisations. The 
latter are also useful in singularity theory, homological link 
invariants, and logic, among other fields. 
 
 
 
 
 
Speaker: Cherradi El Mehdi 
Title: The smothering model structure and indiscernible isomorphisms" 
 
Abstract: The notion of smothering functor introduced by Emily Riehl and Dominic 
Verity defines a class of functors which extends the usual notion of 
equivalence of categories by relaxing the faithfulness condition. These 
functors appear naturally as comparison functors between homotopy 
categories, for instance the comparison functor relating the homotopy 
category of a pullback of quasicategories to the pullback of the 
homotopy categories of these quasicategories.  
 
In this work, we construct a right Bousfield localization of the natural model  
structure on Cat, whose weak equivalences are a slight strengthening of the original 
definition of smothering functors. Interestingly, it is possible to 
characterize those weak equivalences by relying on an equivalence 
relation between isomorphisms of a given category, called 
indiscernibility. This notion of indiscernible isomorphism sheds light 
on the strength of the homotopy relation between morphisms in a model 
category or more generally a quasicategory. 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Speaker: Jaap Van Oosten 
Title: Everything is relative - some remembrances of Pieter Hofstra's personality and work 
  
Abstract: I will share some impressions of Pieter as a person, and a few elements of his work: 
computationally dense morphisms, relative p.c.a.s from basic combinatorial objects, and 
Dialectica monads. 
 
 
Speaker: Robin Cockett 
Title: Turing Categories 
Abstract: The talk is based on the following papers/notes: 
(1) "Introduction to Turing categories"  with Pieter Hofstra 
(2) "Timed set, functional complexity, and computability" with Boils, Gallagher, Hrubes 
(3) "Total maps of Turing categories" with Pieter Hofstra and Pavel Hrubes 
(4) "Estonia notes" on my website 
 
Turing categories are the theory of "abstract computability".  Their development was initiated 
by my meeting Pieter Hofstra in 2004 while he was a postdoc at Ottawa: we shared an office.  I 
persuaded him to joined me as a postdoc in Calgary: he persuaded me to develop Turing 
Categories.  The core theory of Turing Categories was developed in Calgary before he returned 
to Ottawa as a faculty member two years later.  Tragically he died earlier this year when there 
was still so much to do and, indeed, that he had done, but had not published. 
 
Turing categories are important because they characterize computability in a minimal 
traditional context.  The ideas were not original to Pieter and I: De Paola, Heller, Longo, Moggi, 
and others had all travelled in this terrain before we did.   Pieter and I simply took the ideas 
polished them a bit (we hoped a lot!) and moved them a step further on that road which still 
stretches ahead.   
 
The purpose of the talk is to try and explain what all this was about ... and what we were 
striving to accomplish.  To do this I have to introduce restriction categories and Turing 
categories.  Then I will describe a family of models which are fundamental to computer 
science.  Finally, I will take a quick look along that road at some open issues. 

 
 
 
 
 
 
 



Speaker: Jason Parker 
Title: Isotropy Groups of Locally Finitely Presentable and Extensive Categories 

Abstract: In this talk, dedicated to Pieter Hofstra, I will give an overview of my research on isotropy. 
Isotropy is a categorical phenomenon that was first studied by Funk, Hofstra, and Steinberg in the 
context of topos theory. In my PhD thesis (advised by Pieter Hofstra and Philip Scott), I studied 
isotropy in the context of categories of models of certain kinds of logical theories, beginning with 
single-sorted algebraic theories and advancing to multi-sorted quasi-equational (partial) Horn 
theories (also known as essentially algebraic, cartesian, or finite limit theories). I provided a logical 
description of the (covariant) isotropy group of the category of models of any such theory 
(equivalently, of any locally finitely presentable category), and showed that it encodes a generalized 
notion of inner automorphism or conjugation for the theory. In particular, such descriptions obtain 
for various examples including the category of (abelian) groups, the category of (commutative) 
monoids, the category of (commutative) unital rings, the category of strict monoidal categories, all 
presheaf categories, and categories of presheaves valued in various algebraic categories. I shall 
conclude by reviewing a recent result showing that the covariant isotropy group of any extensive 
category is isomorphic to the centre of the category (i.e. the automorphism group of its identity 
functor). 

 
 
 
Speaker: Steve Awodey 
Title: The isotropy group of a first-order theory 

Abstract: We recall some of the basic results from Spencer Breiner’s 2014 thesis on logical 
schemes, leading up to the definition of the isotropy group of a first-order theory.   Pieter 
Hofstra contributed to this work. 

 
 
 
 
 
 
Speaker: Jarl G. Taxerås Flaten 
Title: Internal Yoneda Ext groups 
 
Abstract: There is a resolution-free construction of Ext groups, due to Yoneda, which works in any 
abelian category. The price to pay for this generality is that these Ext groups may be proper classes. We 
can mimic Yoneda's construction with respect to an object classifier U in a higher topos to obtain 
"internal Yoneda Ext groups," which are themselves group objects. By relating these to Eilenberg—Mac 
Lane objects, we can even show that they are small objects (i.e. classified by U) in cases of interest. In 
sheaf toposes, our construction gives a resolution-free definition of sheaf Ext, studied by algebraic 
geometers. As an illustration, we carry out our construction in the topos of G-sets (for a discrete group 
G), yielding a concrete description of internal Ext groups of G-modules. 
 



These results have been shown in Homotopy Type Theory, and formalized using the Coq-HoTT library. 
This work is joint with Dan Christensen. 
 
 
 
 
 
 
Speaker: Jonas Frey 
Title: Basic combinatory objects, uniform preorders and partial combinatory algebras 
 
Abstract: *Basic combinatory objects* (BCOs) were introduced by Pieter Hofstra in his 
seminal paper [1] which first demonstrated how to reconstruct the application 
operation of an ordered partial combinatory algebra (OPCA) from the logical 
structure of the associated indexed preorder of families.  
 
In this talk I will discuss my work on variations of BCOs, namely *uniform 
preorders* [2] (UPOs) and *discrete combinatory objects* [3] (DCOs), which have 
the advantage that the categories of associated Set-indexed preorders admit easy 
characterizations. I will explain how *partial combinatory algebras* (PCAs) can 
be identified with "functionally complete" DCOs and discuss the condition of 
"relational completeness", which is the analogue of functional completeness for 
UPOs and characterizes a tripos-representing class of relational structures 
comprising OPCAs. I will conclude by stating an open problem: are all 
relationally complete UPOs equivalent to OPCAs, or does the notion present a 
genuine generalization? 
 
[1] Hofstra, Pieter JW. "All realizability is relative." Mathematical 
Proceedings of the Cambridge Philosophical Society. Vol. 141. No. 2. Cambridge 
University Press, 2006. 
[2] Frey, Jonas. "A fibrational study of realizability toposes." arXiv preprint 
arXiv:1403.3672 (2014). 
[3] Frey, Jonas. "Characterizing partitioned assemblies and realizability 
toposes." Journal of Pure and Applied Algebra 223.5 (2019): 2000-2014. 
 
 
Speaker: Christian Williams 
Title: Thinking in 3D 
 
Abstract: A category is a 1-dimensional structure, and all categories in some "base logic" 
V form a 2-dimensional world called VCat. V-category theory is often very rich; and in 
fact much of category theory takes place in such a setting. To systematize the "theory of 
all category theories" requires one to enter the *third* dimension. But few researchers 
go to this level, largely because three-dimensional diagrams are difficult to draw and 
reason about.  



 
We present string diagrams for triple categories. They extend that of double categories 
by adding the visual dimension of "inner to outer", so that composition is literal 
substitution of boxes into boxes.  
 
To demonstrate the language, we define the construction PsMnd(T) of pseudomonads 
in a triple category. The motivating case is FDC, the triple category of fibrant double 
categories, aka equipments. String diagrams demystify the construction, and clarify that 
there are *two* kinds of modules between double categories, which define the 
horizontal and vertical dimensions of FD, while functors define the transversal 
dimension. A cube is a generalized modification, which in string diagrams is visualized 
as an "inference system", a way of coherently painting the inferences (squares) of one 
double category into another.  
 
We hope that the visual language can help the community to reason in the third 
dimension, to utilize the whole multiverse of category theories.  
  
 
 
Speaker: Nathanael Arkor 
Title: Relative Monads and their many guises 

Abstract: The concept of relative monad—a generalisation of the concept of monad, from an 
endofunctor with structure, to an arbitrary functor with structure—has been introduced 
independently sev- eral times over the last half-century, under several different names. 
However, the connection between these concepts has been widely overlooked. This is due in no 
small part to the variety of forms in which relative monads may be presented, each of which, 
while bearing some similarity to the others, is not evidently equivalent to any of them.  

I will describe a number of different presentations of relative monads, explain the historical 
context of each, and sketch their relation.  

1. (1) Relative monads in extension form (such as the devices of Walters, and the (Manes-
style) relative monads of Altenkirch, Chapman and Uustalu).  

2. (2)  Monoids in skew-multicategories of distributors (such as the mw-monads of Lack 
and Street, and the relative monads of Levy).  

3. (3)  Monoids in skew-monoidal categories of functors (such as the skew-monoids of Al- 
tenkirch, Chapman and Uustalu)  

4. (4)  Monoids in multicategories of endodistributors (such as the j-monads of Diers, and 
the copresheaf-representable profunctors of Lucyshyn-Wright).  

5. (5)  Monads preserving a class of weighted colimits.  

While for simplicity in this talk I will restrict attention to relative monads in the context of 
enriched category theory, the results hold much more generally for relative monads in a virtual 



equipment. This points towards a rich formal theory of relative monads, analogous to the 
formal theory of monads in a 2-category.  

This is a report on joint work with Dylan McDermott.  

 

 

Speaker: Amartya Shekhar 

Title: A (function) realizability model of Homotopy Type Theory. 

Abstract:  
Recently there has been some progress made on higher topos semantics of HoTT, with Cherradi finally 
settling the problem of the existence of an elementary higher topos semantics of HoTT, using Rasekh's 
theory of higher elementary topoi. We've been interested in a realizability model of HoTT, one that 
would allow us to use HoTT as an internal language for reasoning in realizability topoi. There has been a 
lot of work done in that direction using different ideas and techniques. We build our model using 
Gambino-Henry-Sattler-Szumiło's effective model structure. We show that function realizability topoi 
can be seen as models of HoTT. Also, there's an attempt to relate number realizability with our 
construction. This is currently a work in progress with Ulrik Buchholtz. 
 
 
Speaker: Egbert Rijke 
Title: Univalent organic chemistry in Agda 
 
Abstract: When you define a concept in univalent mathematics, you do so by defining the type 
of all objects in that concept. Furthermore, the univalence axiom can then be used to 
characterize the identity types of objects in that concept. To show the power of this approach, I 
formalized a definition of the type of all hydrocarbons in agda-unimath. The difficulty here is to 
correctly account for all symmetries of the hydrocarbon molecules, and to ensure that all 
distinct isomers are in their own distinct connected component of the type of all hydrocarbons. 
The definition of the type of hydrocarbons can be found in the agda-unimath library, but a 
detailed further study of the hydrocarbons in univalent mathematics is very much work in 
progress. 
 
Speaker: Sacha Ikonicoff 
Title: Cartesian Differential Monads  
Abstract: Cartesian Differential Categories are defined to introduce and study the notion of 
differential from calculus in a category theory point of view. In a Cartesian Differential 
Category, morphisms between objects can be "derived", and this differentiation operation must 
satisfy a list of properties, including a version of the chain rule. The most predominant source of 
Cartesian Differential Categories is obtained by studying the Kleisli category of a monad 
equipped with a heavy structure – a differential storage structure.  



 
In this talk, we will introduce the notion of a Cartesian Differential Monad on a Category with 
finite biproducts, which gives the lightest apparatus on a monad allowing us to define a 
Cartesian Differential Category structure on its Kleisli category. We will then list quantity of 
examples of such monads, most of which could not be given a differential storage structure, 
thus motivating our new construction. 
This is joint work with J-S Pacaud Lemay.   
 

 

 

 


