Curriculum Vitae for Professor Neil Ghani

Personal Details:

Name: Prof. Neil Ghani D.O.B.: 21 July 1967
Address: Dept. of Comp. and Inf. Sci., Nationality: British

University of Strathclyde,

Livingstone Tower, Glasgow,

Scotland Email: ngQcis.strath.ac.uk

Academic Qualifications:

October 1990 to June 1995 Adjoint Rewriting
Ph.D. in Computer Science, supervised by Prof Don Sannella
L.F.C.S., Dept. of Comp. Sci., Univ. of Edinburgh.

October 1989 to June 1990 M.Sc. in Computation.
Balliol College, Oxford University, Oxford.
October 1985 to June 1988 B.A. Hons 2:1 in Mathematics.

Pembroke College, Oxford University, Oxford.

Career History:

August 2017 — Head of Department
Univ. of Strathclyde, Glasgow, Scotland.

November 2014 to August 2017 Associate Dean Research, Faculty of Science,
Univ. of Strathclyde, Glasgow, Scotland.

July 2008 — Prof. of Computer Science,
Univ. of Strathclyde, Glasgow, Scotland.

September 2005 to July 2008 Lecturer and Reader, School. of Comp. Sci. and IT
Univ. of Nottingham, Nottingham, England.

September 1998 to August 2005 Lecturer, Dept. of Comp. Sci.
Univ. of Leicester, Leicester, England.

January 1997 to August 1998 Research Fellow, Univ. of Birmingham,
Birmingham B15 2TT, England.

December 1995 to Dec. 1996 Research Fellow, Ecole Normale Superieure,
45, Rue d’Ulm, 75230 Paris Cedex 05, France.

Honours and Distinctions:
e Election to EPSRC Peer Review College, 2006-2010 and 2014-

e Election as Director of the Midlands Graduate School (MGS), 2003-2006.
e Scholarship to study Mathematics at University of Oxford, 1985-1988.



Research Profile:

I aim to understand the structure of computation and turn that understanding into
the next generation of programming languages. I see the mathematical foundations of
computation and programming as inextricably linked. We study one so as to develop
the other. This reflects the symbiotic relationship between mathematics, programming,
and the design of programming languages — any attempt to sever this connection will
diminish each component. This is a bold research program and, inevitably, only partial
answers will be forthcoming. Nevertheless, it shows my commitment to ask deep and
fundamental questions so as to produce research that is of the highest calibre, and that
will stand the test of time rather than becoming obsolete within a few years. Indeed,
the simplicity afforded by such deep insights is the only way to develop theories that can
be successfully applied to larger and more applied areas such as software development.

Grant Income

e Homotopy Type Thoery: Programming and Verification. EPSRC 2015-2019.
Principal Investigator. Grant Value: 1,002,000 pounds.

e Logical Relations for Program Verification. EPSRC 2013-2017. Principal Inves-
tigator. Grant Value: 442,000 pounds.

e Correct By Construction Mathematics. EU IRSES Project 2014-2018. Co-
Investigator. Grant Value: 250,000 Euro spread across 15 sites.

e Implementing Units of Measure. Impact Accelerator Grant. 2014-2015. Princi-
pal Investigator. Grant Value 10,000 pounds.

e Categorical Foundations of Indexed Programming. EPSRC 2010-2013. Co-
Investigator. Grant Value: 282,000 pounds.

e Reusability and Dependent Types. EPSRC 2009-2012. Principal Investigator.
Grant Value: 517,000 pounds.

e Theory and Applications of Induction Recursion. EPSRC 2009-2013. Principal
Investigator. Grant Value: 523,000 pounds.

e Theory and Applications of Containers. EPSRC 2005-2008. Principal Investiga-
tor. Grant Value: 229,000 pounds.

e Midlands Graduate School. EPSRC 2004-2006. Principal Investigator. Grant
Value: 12,000 pounds.

e BCTCS 2003. The London Mathematical Society, 2003. Sole Investigator. Grant
Value: 4,000 pounds.

e Coalgebra and Recursion. The Royal Society of London, 2003-2005. Sole Inves-
tigator. Grant Value: 6,000 pounds.

e Kan - A Categorical approach to Computer Algebra. EPSRC 2001-2004. Sole
Investigator. Grant Value: 130,000 pounds.

e Categorical Rewriting: Monads and Modularity. EPSRC 2000-2002. Sole Inves-
tigator. Grant Value: 52,000 pounds.

e Eta-Expansions in Dependent Type Theory. EUROFOCS 1996. Sole Investiga-
tor. Grant Value: 10,000 pounds.



Research Publications

The culture of Computer Science is to both ensure and regard conference publication as
being of high quality. For example, all of the conferences I submit to are internationally
leading and most reject about 4 papers for every paper accepted.

Journal Papers

e A Compositional Treatment of Iterated Open Games. Neil Ghani, Clemens
Kupke, Alistair Lambert and Fredrik Nordvall Forsberg. Theoretical Computer
Science 2018

e Containers, Monads and Induction Recursion. Neil Ghani and Peter Hancock.
Journal of Mathematical Structures in Computer Science 2016.

e Positive Inductive-Recursive Definitions. Neil Ghani, Lorenzo Malatesta and
Fredrik Nordvall Forsberg. Logical Methods in Computer Science 2015

e Indexed containers. Thorsten Altenkirch, Neil Ghani, Peter Hancock, Conor
McBride, and Peter Morris. Journal of Functional Programming 2015

e Indexed Induction and Coinduction, Fibrationally. Clement Fumex, Neil Ghani,
and Patricia Johann. Logical Methods in Computer Science, 9 (3:6), 2013.

e Refining Inductive Types. Robert Atkey, Patricia Johann, and Neil Ghani. Log-
ical Methods in Computer Science 8(2), 2012.

e Generic Fibrational Induction. Neil Ghani, Patricia Johann, and Clement Fumex.
Logical Methods in Computer Science 8(2), 2012

e A principled approach to programming with nested types in Haskell. Patricia
Johann and Neil Ghani. Journal of Higher-Order and Symbolic Computation,
Volume 22(2), pages 155-189, 2010.

e Representations of Stream Processors Using Nested Fixed Points. Neil Ghani,
Peter Hancock and Dirk Pattinson. Logical Methods in Computer Science, Vol-
ume 5(3), 2009.

e A Universe of Strictly Positive Families. Neil Ghani, Peter Morris and Thorsten
Altenkirch. International Journal of Foundations of Computer Science, Volume
20(1), pages 83-107, 2009.

e Monadic Augment and Generalised Short Cut Fusion. Neil Ghani and Patricia
Johann. In Journal of Functional Programming, Volume 17(6), pages 731 - 776,
2007.

e Explicit Substitutions. Neil Ghani, Tarmo Uustalu and Makoto Hamana. Jour-
nal of Higher Order Symbolic Computation, vol. 19(2,3), pages 263-282, 2006.

e Computing with Double Cosets. Neil Ghani, Anne Heyworth, Ronnie Brown and
Chris Wensley. Journal of Symbolic Computation, Volume 41(5), pages 573-590,
2006.

e § for Data — Differentiating Data Structures. Neil Ghani, Michael Abbott,
Thorsten Altenkirch and Conor McBride. Fundamentae Informatica, Volume
65(1,2), pages 1-28, 2005.



Containers - Constructing Strictly Positive Types. Neil Ghani, Michael Abbott
and Thorsten Altenkirch. Journal of Theoretical Computer Science, Volume
341(1), pages 3-27, 2005.

Monads of Coalgebras: Rational Terms and Term Graphs. Neil Ghani, Christoph
Luth and Federico De Marchi. Journal of Mathematical Structures in Computer
Science, Volume 15(3), pages 433-451, 2005.

Coproducts of Ideal Monads. Neil Ghani and Tarmo Uustalu. Journal of Theo-
retical Informatics and Applications, Volume 38(4), pages 321-342, 2004.

Rewriting via Coinserters. Neil Ghani and Christoph Luth. Nordic Journal of
Computing, Volume 10(4), pages 290-312, 2003.

Solving Algebraic Equations using Coalgebra. Neil Ghani, Christoph Luth and
Federico De Marchi. Journal of Theoretical Informatics and Applications, Vol-
ume 37, pages 301-314, 2003.

Dualizing Initial Algebras. Neil Ghani, Christoph Luth, Federico De Marchi and
John Power. Journal of Mathematical Structures in Computer Science, Volume
13(1), pages 349-370, 2003.

Linear Explicit Substitutions. Neil Ghani, Valeria de Paiva and Eike Ritter.
Journal of the International Group on Programming Languages, Volume 8(1),
pages 7-31, 2000.

The Virtues of Eta-Expansion. Neil Ghani and Barry Jay. Journal of Functional
Programming, Volume 5(2), pages 135-154, 1996.

Editing of Conference Proceedings

Co-Editor of Coalgebraic Methods in Computer Science 2006. Neil Ghani and
John Power. Electronic Notes in Theoretical Computer Science, Volume 164,
2006.

Internationally Reviewed Conference Papers

Compositional Game Theory. Neil Ghani, Jules Hedges, Viktor Winschel and
Philipp Zahn: LICS 2018.

Polytypic Genetic Programming. Jerry Swan, Krzysztof Krawiec and Neil Ghani:
FEvoApplications 2017

Variations on Inductive-Recursive Definitions. Neil Ghani, Conor McBride,
Fredrik Nordvall Forsberg and Stephan Spahn. MFCS 2017

Proof-Relevant Parametricity. Neil Ghani, Fredrik Nordvall Forsberg and Fed-
erico Orsanigo. A List of Successes That Can Change the World 2016.

Comprehensive Parametric Polymorphism: Categorical Models and Type The-
ory. Neil Ghani, Fredrik Nordvall Forsberg and Alex Simpson. FoSSaCS 2016.

Dependent Types and Fibred Computational Effects. Danel Ahman, Neil Ghani
and Gordon D. Plotkin: FoSSaCS 2016.



Bifibrational Functorial Semantics of Parametric Polymorphism. Neil Ghani,
Patricia Johann, Fredrik Nordvall Forsberg, Federico Orsanigo and Tim Revell:
Electr. Notes Theor. Comput. Sci 2015

Models for Polymorphism over Physical Dimension. Robert Atkey, Neil Ghani,
Fredrik Nordvall Forsberg, Timothy Revell and Sam Staton. TLCA 2015

Parametric Polymorphism - Universally. Neil Ghani, Fredrik Nordvall Forsberg
and Federico Orsanigo: WoLLIC 2015.

A Relationally Parametric Model of Dependent Type Theory. Robert Atkey,
Neil Ghani, and Patricia Johann. Principles of Programming Languages, 2014.

Positive Induction Recursion. Neil Ghani, Lorenzo Malatesta and Fredrik Nordvall-
Forsberg. Conference on Algebras and Coalgebras, 2013.

Fibred Data Types. Neil Ghani, Peter Hancock, Lorenzo Malatesta and Fredrik
Nordvall-Forsberg. Logic in Computer Science, 2013.

Small Induction Recursion. Neil Ghani, Peter Hancock, Conor McBride, Thorsten
Altenkirch, Lorenzo Malatesta. Typed Lambda Calculus and Applications, 2013.

Fibrational Induction Meets Effects. Robert Atkey, Neil Ghani, Bart Jacobs, and
Patricia Johann. Foundations of Software Systems and Computation Structures,
pp. 42757, 2012.

Indexed Induction and Coinduction in the Fibrational Setting. Clement Fumex,
Patricia Johann, Neil Ghani. Conference on Algebras and Coalgebras, pp 1767191,
2011.

When Is a Type Refinement an Inductive Type? Robert Atkey, Patricia Jo-
hann, Neil Ghani. Foundations of Software Sciences and Computation Struc-
tures, LNCS 6604, pages 72-87, 2011.

Modularity and Implementation of Mathematical Operational Semantics. Mauro
Jaskelioff, Neil Ghani, Graham Hutton. Mathematically Structured Functional
Programming, ENTCS Volume 229(5), pages 75-95, 2011.

Fibrational Induction Rules for Initial Algebras. Neil Ghani, Patricia Johann
and Clement Fumex. Computer Science Logic, LNCS 6427, pages 336-350, 2010.

Continuous Functions on Final Coalgebras. Neil Ghani, Peter Hancock, Dirk
Pattinson. Mathematical Foundations of Programming Semantics, ENTCS Vol-
ume 249, pages 3-18, 2009.

Foundations for Structured Programming with GADTs. Neil Ghani and Patricia
Johann. Principles of Programming Languages, pages 297-308, 2008.

Initial Algebra Semantics is Enough! Neil Ghani and Patricia Johann. Typed
Lambda Calculus and Applications, LNCS 4583, pages 207-222, 2007.

Constructing Strictly Positive Families. Neil Ghani, Peter Morris and Thorsten
Altenkirch. Australasian Symposium on Theory of Computing, ACM Interna-
tional Conference Proceeding Series Volume 240, pages 111-121, 2007.

Continuous Functions on Final Coalgebras. Neil Ghani, Peter Hancock and
Dirk Pattinson. Coalgebraic Methods in Computer Science, ENTCS Volume
164, pages 141-155, 2006.



Representing cyclic structures as nested datatypes. Neil Ghani, Makoto Hamana,
Tarmo Uustalu and Varmo Vene. Trends in Functional Programming, pages 173-
188, 2006.

Monadic augment and generalised short cut fusion. Neil Ghani, Patricia Jo-
hann, Tarmo Uustalu and Varmo Vene. International Conference on Functional
Programming, ACM SIGPLAN Notices Volume 40(9), pages 294-305, 2005.

Generalising the Augment Combinator. Neil Ghani, Tarmo Uustalu and Varmo
Vene. Trends in Functional Programming, pages 65-78, 2006.

Abstract Modularity. Neil Ghani, Michael Abbott and Christoph Liith. Rewrit-
ing Techniques and Applications, LNCS 3467, pages 46-60, 2005.

Relationally Staged Computation in the m-calculus. Neil Ghani, Bjorn Victor
and Kidane Yemane. Coalgebraic Methods in Computer Science, ENTCS Volume
106, pages 105-120, 2004.

Constructing Programs with Quotient Types. Neil Ghani, Michael Abbott,
Thorsten Altenkirch and Conor McBride. Mathematics of Programme Construc-
tion, LNCS 3125, pages 2-15, 2004.

Representing Nested Inductive Types using W-types. Neil Ghani, Michael Ab-
bott and Thorsten Altenkirch. International Colloguium on Automata, Lan-
guages and Programming, LNCS 3142, pages 59-71, 2004.

Build, Augment, Destroy. Universally. Neil Ghani, Tarmo Uustalu and Varmo
Vene. Asian Symposium on Programming Languages and Systems, LNCS 3302,
pages 327-341, 2004.

Difunctorial Semantics of Object Calculus. Neil Ghani and Johan Glimming.
Workshop on Object-Oriented Development, ENTCS Volume 138(2), pages 79-
94, 2005.

Categories of Containers. Neil Ghani, Michael Abbott and Thorsten Altenkirch.
Foundations of Software Science and Computation Structures, LNCS 2620, pages
23-38, 2003.

Derivatives of Containers. Neil Ghani, Michael Abbott, Thorsten Altenkirch and
Conor McBride. Typed Lambda Calculus and Applications, LNCS 2701, pages
16-30, 2003.

A Rewriting Alternative to Reidemeister Schreier. Neil Ghani and Anne Hey-
worth. Rewriting Techniques and Applications, LNCS 2706, pages 452-466, 2003.

Explicit Substitutions and Higher-Order Syntax. Neil Ghani and Tarmo Uustalu.
Mechanized Reasoning about Languages with Variable Binding, pages 1-8, 2003.

Computing over K-modules. Neil Ghani and Anne Heyworth. Computing: The
Australasian Theory Symposium, ENTCS Volume 61, pages 34-50, 2002.

Monads and Modularity. Neil Ghani and Christoph Liith. Frontiers of Combin-
ing Systems, LNAT 2309, pages 18-32, 2002.

Coalgebraic Monads. Neil Ghani, Christoph Liith and Federico De Marchi. Coal-
gebraic Methods in Computer Science, ENTCS Volume 65(1), pages 71-91, 2002.

Composing Monads Using Coproducts. Neil Ghani and Christoph Luth. In-
ternational Conference on Functional Programming, ACM SIGPLAN Notices
Volume 37(9), pages 294-305, 2002.



e Algebras, Coalgebras, Monads and Comonads. Neil Ghani, Christoph Liith,
Federico de Marchi and John Power. Coalgebraic Methods in Computer Science,
ENTCS Volume 44(1), pages 128-145, 2001.

e Categorical Models of Explicit Substitutions. Neil Ghani, Valeria de Paiva
and Eike Ritter. Foundations of Software Science and Computation Structures,
LNCS 1578, pages 197-211, 1999.

e Explicit Substitutions for Constructive Necessity. Neil Ghani, Valeria de Paiva
and Eike Ritter. International Colloguium on Automata, Languages and Pro-
grammang, LNCS 1443, pages 743-754, 1998.

e Monads and Modular Term Rewriting. Neil Ghani and Christoph Liith. Cate-
gory Theory and Computer Science, LNCS 1290, pages 69-86, 1997.

e On Modular Properties of Higher Order Extensional Lambda Calculi. Neil Ghani
and Roberto Di Cosmo. International Colloguium on Automata, Languages and

Programming, LNCS 1256, pages 237-247, 1997.

e Eta-Expansions in Dependent Type Theory — The Calculus of Constructions.
Neil Ghani. Typed Lambda Calculus and Applications, LNCS 1210, pages 164-
180, 1997.

e Eta-Expansions in F'*. Neil Ghani. Computer Science Logic, LNCS 1258, pages
182-197, 1996.

e Beta-Eta Equality for Coproducts. Neil Ghani. Typed Lambda Calculus and
Applications, LNCS 902, pages 171-185, 1995.

Thesis

e Adjoint Rewriting. PhD Thesis, 155 pages, University of Edinburgh, 1995.

Research Supervision

Alastair Lambert PhD, University of Strathclyde since 2016
Tim Revell PhD, University of Strathclyde 2012-2016
Federico Orsanigo PhD, University of Strathclyde 2012-2016
Lorenzo Malatesta PhD, University of Strathclyde 2010-2014
Clement Fumex (2nd) PhD, University of Strathclyde 2009-2012
Rawle Prince PhD, University of Nottingham 2006-2009
Mauro Jaskelioff PhD, University of Nottingham 2005-2009
Michael Abbott PhD, University of Leicester 2000-2003
Federico de Marchi PhD, University of Leicester 1999-2002
Fredrik Forsberg RA, University of Strathclyde since 2013
Robert Atkey RA, University of Strathclyde 2010-13

Peter Hancock RA, University of Strathclyde 2009-2012

Anne Heyworth RA, University of Leicester 2001-2004



Teaching

I am a passionate teacher who motivates students to succeed in their studies by sharing
with them my own enthusiasm for learning new ideas. I aim to demonstrate to students
how the material being taught is chosen for a reason — it allows us to do things more
simply than would otherwise be the case. This is important because, I believe, students
want to learn but can lose this desire if material is poorly presented. Overall, I show
students how education enables them to act more effectively within the world and
thereby enhance and enrich their lives. I also believe that learning, like life, is an
active process, and so involve students as much as possible as active participants in
lectures. In particular, I ensure all students participate, not just those with outgoing
characters or those who understand the material being taught.

I have taught at the Universities of Leicester, Nottingham, and Strathclyde and also
given regular postgraduate courses at the MGS (see Academic Service section) and
taught at the Estonian Winter School in 2003. In each of these venues, colleagues
and students report that my teaching style is very effective. While at Leicester, I
was regarded as one of our best teachers. This was demonstrated through both the
formal teaching evaluation mechanism and also through informal feedback. One of the
courses I taught at Nottingham was rated the second most popular in the school by
the students. At Strathclyde, the feedback from students and colleagues continues to
be equally positive. I have taught the following courses:

C01003 Yr 1, University of Leicester Program Design

C01004 Yr 1, University of Leicester Algorithms and Data Structures

C02008 Yr 2, University of Leicester Functional Programming

C02015 Yr 2, University of Leicester Group Project

C03012 Yr 3, University of Leicester Individual Dissertation

C03097 Yr 3, University of Leicester Programming Secure and Distributed Systems

G51FUN Yr 1, University of Nottingham Functional Programming
G51PRG Yr 1, University of Nottingham Programming in Java
G5H2GRP Yr 2, University of Nottingham Group Project

G5BIAW Yr 3, University of Nottingham Internet and the WWW

G5H3IDS Yr 3, University of Nottingham Individual Dissertation

52.231 Yr 2, University of Strathclyde Programming Techniques
52.222 Yr 2, University of Strathclyde Programming Project

CS203 Yr 2, University of Strathclyde Topics in Computer Science
CS208 Yr 2, University of Strathclyde Algorithms and Data Structures
CS316 Yr 3, University of Strathclyde Functional Programming

Academic Service

I am a senior academic having been both an Associate Dean within the Faculty of
Science at the University of Strathclyde and (currently) Head of Department for the
Department of Computer snd Information Sciences at the University of Strathclyde.
I led the Mathematically Structured Programming group at the University of Strath-
clyde from 2008 until 2012. I was REF2014 coordinator within our department. At
Nottingham I was in charge of the organisation of the year long Third Year Projects
which all students take. I was on the teaching committee of my department and I was
the course director for one of the degrees that we offered. At Leicester I was in charge



of all pastoral care within the Department which included the tutorial system, careers
provision, matters concerning disability issues, collation of mitigating circumstances
for examinations boards etc.

Outside the university, I was the Director of the Midlands Graduate School (MGS)
for three years and have thus had overall responsibility for its organisation. This
is a collaborative venture between the Universities of Birmingham, Leicester, and
Nottingham whose aim is to educate PhD students in state of the art techniques in
theoretical computer science which they may not meet in the course of their necessarily
highly focused PhD studies. As Director, I obtained the first long term funding for
the MGS, supervised the local organisers of the MGS spring schools in 2003, 2004 and
2005, and helped with the selection of lecturing staff and courses.

The British Colloquium on Theoretical Computer Science is a national organisation
which provides a forum in which researchers in theoretical computer science can meet,
present research findings, and discuss developments in the field. It also provides an
environment in which PhD students can gain experience in presenting their work, and
benefit from contact with established researchers. I was the local organiser of BCTCS
19, which was held at the University of Leicester in 2003, and for which I obtained
funding from the London Mathematical Society. Subsequently, I was elected to the
steering committee of BCTCS, which oversees the organisation.

I served on the Engineering and Physical Sciences Research Council (EPSRC) Peer
Review College from 2006 until 2010 and have just be reappointed to serve a second
term. EPSRC is the major government funding body for research in my area and the
Peer Review College recommends to EPSRC which grant applications merit funding.
This is a significant responsibility to which I was elected by my fellow academics. I have
been invited to sit on an EPSRC Grant Allocation panel whose job was to judge the
relative quality of research proposals competing for funding. In particular, the panel is
responsible for placing the proposals before it in a funding priority order. From this list,
the final decision is made on funding. I am also co chair of the SICSA Complex Systems
Engineering Theme. Finally I set up and jointly organise the Scottish Category Theory
Seminar.

I have given numerous invited seminars in the UK, Europe, and the USA. These include
the Universities of Bangor, Bath, Birmingham, Cambridge, Edinburgh, Kent, Notting-
ham, Oxford, Sussex, Durham, Imperial, Queen Mary College, Bangor, Swansea, Bre-
men (Germany ), Braunschweig (Germany), ENS Paris (France), Milan (Italy), Rutgers
(USA), Indiana (USA), and California (San Diego, USA). I have also given keynote
addresses at many conferences and served on many programme committees. I was
also the programme co-chair for CMCS 2006 and co-editor of the proceedings of the
conference.



References:

Please DO NOT contact these referees before I have explained to them the nature and
context of such a request.

Prof Tain Stewart Dean of the Faculty of Science,
University of Strathclyde.
email: i.w.stewart@strath.ac.uk
tel: 44 141 548 2232

Prof Robert Martin Vice Dean Research, Faculty of Science,
University of Strathclyde.
email: r.w.martin@strath.ac.uk
tel: 44 141 548 3466

Prof Thorsten Altenkirch University of Nottingham,
email: txa@cs.nott.ac.uk
tel: 44 115 846 6516



