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FOREWORD

In appreciation of Bob Rosebrugh

MARINO GRAN, MICHAEL JOHNSON, WALTER THOLEN, AND R. J. WOOD

Bob Rosebrugh was the founding editor of this journal and served for 25 years as its
managing editor. We are delighted to present this volume of papers submitted in his
honour.

Bob got his pre-doctoral mathematics education, a BSc (1971) and an MSc (1972),
at McMaster University in Hamilton, Canada. He studied at Paris VII during the 1972-
73 academic year before attending Dalhousie University in Halifax, Canada for his PhD
(1977) under the supervision of Bob Paré.

Early in his working career, Bob, like many others at the time, became very con-
cerned about the exorbitant cost of academic journals produced by commercial publishers.
Typsetting mathematics used to be specialized work and, before the advent of computers
and TEX, publishers could claim that they ‘added value’. Younger readers will not have
experienced the era of handwritten papers that were typed on typewriters, with variable
font and character balls, by secretaries; how typescripts were sent to publishers (by phys-
ical mail) with arcane instructions to ensure correct placement of subscripts, exponents,
and the like; how a typeset copy returned (by physical mail) to the author invariably
contained mistakes which were corrected by the author using the aforementioned arcane
instructions; and the process was iterated. Bob was one of the few scientists in the late
1980s to see that the confluence of private computers, TEX, and the internet could allow
an academic community to take control of its dissemination of research at almost no cost.

In the late 1980s Bob was unable to convince enough of his colleagues in Category
Theory to join him in the creation of an electronic journal. Instead, he proceeded alone
to establish “Categories”, the Internet Bulletin Board on Category Theory, in 1990. This
was a huge success and doubtless Bob’s smooth but firm handling of the job of Moder-
ator of “Categories” led to the enthusiasm that greeeted his proposal for “Theory and
Applications of Categories”, “TAC” as it is fondly known, in 1995. The rest as they say
is history and available for all to see at the click of a link.

Throughout his 25 years as Managing Editor of TAC, Bob has maintained an active
career as a researcher in Category Theory. His interests have been extremely broad.
His PhD thesis studied the difficult problem of determining conditions on an elementary
topos with natural numbers object, E , to ensure cocompleteness of categories of algebra
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objects in E . In his publication list this early work is found in [4,7,8, and 10]. But
his pre-PhD publications [1,2, and 3] with D.Wood foreshadowed a career-long interest
in Computer Science starting with the seminal paper [5], continuing with papers with
N.Sabadini and R. F. C. Walters, and ongoing with M. Johnson. Bob also worked for
many years with F. Marmolejo, R. Paré, and R. J. Wood on proarrow theory applied to
toposes and distributivity, broadly interpreted, and this is also ongoing.

We thank the editors of Theory and Applications of Categories, and especially the
new Managing Editor, Geoff Cruttwell, and the other members of the Steering Commit-
tee, Michael Barr, Ieke Moerdijk, and Ross Street, for the opportunity to prepare this
volume.

The Guest Editors: Marino Gran, Michael Johnson, Walter Tholen, and R. J. Wood.

PUBLICATIONS OF PROFESSOR ROBERT ROSEBRUGH

Book:

F. William Lawvere and Robert Rosebrugh Sets for mathematics, Cambridge Univer-
sity Press, 2003.

Book Chapter:

M. Johnson and R. Rosebrugh, Ontology engineering, universal algebra, and category
theory, Theory and Applications of Ontologies volume 2: Computer Applications (edited
by Roberto Poli, Achilles Kameas and Michael Healy). Chapter 24, 565-576, 2010.

Articles in refereed journals:

1. R. Rosebrugh and D. Wood, A characterization theorem for n-parallel right linear
languages, Journal of Computer and System Sciences 7 (1973), 579-582. Reviewed:
Math Reviews 48#10214

2. R. Rosebrugh and D. Wood, Image theorems for simple matrix languages and n-
parallel languages, Mathematical Systems Theory 8 (1974), 150-155. MR52#4728

3. R. Rosebrugh and D. Wood, Restricted parallelism and right linear grammars, Util-
itas Mathematica 7(1975), 151-186. MR53#2046

4. R. Rosebrugh, Coequalizers in algebras for an internal type, in Indexed Categories
and their Applications, Lecture Notes in Math. no. 661 (1978), 243-260. MR80m:
03114
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5. R. S. Rodger and R. Rosebrugh, Computing a grammar for sequences of behavioural
acts, Animal Behaviour 27 (1979), 737-749.

6. J. W. Pelletier and R. Rosebrugh, The category of Banach spaces in sheaves, Cahiers
de Topologie et Géometrie Différentielle XX (1979), 353-372. MR81c:46055

7. R. Rosebrugh, On algebras defined by operations and equations in a topos, Journal
of Pure and Applied Algebra 17 (1980), 203-221. MR81d:18011

8. R. Rosebrugh, On defining objects by recursion in a topos, Journal of Pure and
Applied Algebra 20 (1981), 325-335. MR82e:18006

9. R. Rosebrugh, On endomorphisms of internal presheaf topoi, Communications in
Algebra 9 (1981), 1901-1912. MR83c:18004

10. R. Rosebrugh, Bounded functors, finite limits and an application of injective topoi,
Cahiers de Topologie et Géometrie Différentielle XXIV(1983), 267-278. MR85h:
18003

11. R. Rosebrugh and R. J. Wood, Cofibrations in the bicategory of topoi, Journal of
Pure and Applied Algebra 32 (1984), 71-94. MR85j:18008

12. R. Rosebrugh and R. J. Wood, Cofibrations II: Left exact right actions and cofi-
brational composition, Journal of Pure and Applied Algebra 39 (1986), 283-300.
MR87e:18011

13. S. Kasangian and R. Rosebrugh, Decomposition of languages and enriched cate-
gory theory, Cahiers de Topologie et Géometrie Différentielle Catégoriques, XXVII
(1987), 137-143. MR88i:18003

14. R. Rosebrugh and R. J. Wood, Proarrows and cofibrations, Journal of Pure and
Applied Algebra 53 (1988), 271-296. MR89i:18005

15. R. Paré, R. Rosebrugh, and R. J. Wood, Idempotents in bicategories, Bulletin of
the Australian Math Society 39 (1989), 421-434. MR90d:18002

16. R. Rosebrugh and R. J. Wood, Gamuts and cofibrations, Cahiers de Topologie et
Géometrie Différentielle Catégoriques XXXI(1990), 197-212. MR92c:18007

17. S. Kasangian and R. Rosebrugh, Glueing enriched modules and composition of
automata, Cahiers de Topologie et Géometrie Différentielle Catégoriques XXXI
(1990), 283-290. MR92e:68133

18. R. Rosebrugh and R. J. Wood, Pullback preserving functors, Journal of Pure and
Applied Algebra 73 (1991), 73-90. MR92g:18004
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19. R. Rosebrugh and R. J. Wood, Constructive complete distributivity II, Mathe-
matical Proceedings of the Cambridge Philosophical Society 110 (1991), 245-249.
MR92j:06012

20. A. Carboni and R. Rosebrugh, Lax monads, Journal of Pure and Applied Algebra
76 (1991), 13-32.
MR92m:18010

21. R. Rosebrugh and R. J. Wood, Constructive complete distributivity III, Canadian
Mathematical Bulletin 35(1992), 537-547. MR93k:06020

22. R. Rosebrugh and R. J. Wood, Constructive complete distributivity IV, Applied
Categorical Structures 2(1994), 119-144. MR95e:06030

23. S. Kasangian and R. Rosebrugh, Nondeterministic and fuzzy automata in toposes,
Bolletino della Unione Matematica Italiana, Series 7, 8-A(1994), 313-321. MR95k:
68161

24. R. Rosebrugh and R. J. Wood, An adjoint characterization of the category of sets,
Proceedings of the American Mathematical Society 122(1994), 409-413. MR95a:
18003

25. R. Rosebrugh and R. J. Wood, Distributive adjoint strings, Theory and Applications
of Categories 1(1995), 119-145. MR96h:18004

26. R. Rosebrugh, N. Sabadini and R. F. C. Walters, Minimal realization in bicate-
gories of automata, Mathematical Structures in Computer Science, 8(1998), 93-116.
MR2000b:68134

27. R. Rosebrugh and R. J. Wood, Boundedness and complete distributivity, Applied
Categorical Structures 9(2001), 437–456. MR2002j:18003

28. M. Johnson, R. Rosebrugh and R. J. Wood, Entity-relationship-attribute designs
and sketches, Theory and Applications of Categories 10(2002), 94-112. MR2002m:
18004

29. R. Rosebrugh and R. J. Wood, Coherence for factorization algebras, Theory and
Applications of Categories 10(2002), 134-147. MR2003a:18006

30. F. Marmolejo, R. Rosebrugh, and R. J. Wood, A basic distributive law, Journal of
Pure and Applied Algebra 168(2002), 209-226. MR2002m:18003

31. R. Rosebrugh and R. J. Wood, Distributive laws and factorization, Journal of Pure
and Applied Algebra 175(2002), 327-353.
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32. M. Johnson and R. Rosebrugh, Database interoperability through state based logical
data independence, International Journal of Computer Applications in Technology,
16(2003), 97-102.

33. M. Fleming, R. Gunther and R. Rosebrugh, A database of categories, Journal of
Symbolic Computation 25(2003), 127-135.

34. R. Rosebrugh, N. Sabadini and R. F. C. Walters, Minimization and minimal real-
ization in Span(Graph), Mathematical Structures in Computer Science 14(2004),
685-714.

35. R. Rosebrugh and R. J. Wood, Split Structures, Theory and Applications of Cate-
gories, 13(2004), 172-183.

36. R. Rosebrugh, N. Sabadini and R. F. C. Walters, Generic commutative separable
algebras and cospans of graphs, Theory and Applications of Categories 14(2005),
164-177 .

37. M. Johnson and R. Rosebrugh, Fibrations and universal view updatability, Theo-
retical Computer Science 388(2007), 109–129.

38. F. Marmolejo, R. Rosebrugh, and R. J. Wood, Duality for CCD lattices, Theory
and Applications of Categories 22(2009), 1–23.

39. M. Johnson, R. Rosebrugh and R. J. Wood, Algebras and update strategies, Journal
of Universal Computer Science 16(2010), 729–748.

40. M. Johnson, R. Rosebrugh and R. J. Wood, Lenses, fibrations, and universal trans-
lations, Mathematical Structures in Computer Science, 22 (2012), 25–42.

41. F. Marmolejo, R. Rosebrugh, and R. J. Wood, Completely and totally distributive
categories I, Journal of Pure and Applied Algebra, 216(2012) 1775–1790.

42. R. Rosebrugh, N. Sabadini and R. F. C. Walters, Tangled circuits, Theory and
Applications of Categories, 26(2012), 743–767.

43. R. Rosebrugh, Experience with a free electronic journal: Theory and applications
of categories, Notices of the American Mathematical Society, 60(2013), 97–99.

44. M. Johnson and R. Rosebrugh, Lens put-put laws: monotonic and mixed, Electronic
Communications of the EASST, 49(2013), 1–13.

45. M. Johnson and R. Rosebrugh, Delta lenses and opfibrations, Electronic Communi-
cations of the EASST, 57(2013), 1–18.

46. M. Johnson and R. Rosebrugh, Symmetric delta lenses and spans of asymmetric
delta lenses, Journal of Object Technology), 16(2017), 2:1–32.
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Articles in refereed conference proceedings:

1. J. W. Pelletier and R. Rosebrugh, On subcategories of Banach spaces in sheaves,
in Proc. of the International Conference on Categorical Aspects of Topology and
Analysis, Lecture Notes in Math. no. 915 (1982), 260-274.MR84k:46051

2. R. Rosebrugh and R. J. Wood, Cofibrations in a bicategory of abelian categories,
Proceedings of the International Conference on Categorical Topology at Toledo, Hel-
dermann Verlag (1984), 470-480. MR86e:18008

3. R. Rosebrugh and R. J. Wood, Relational databases and indexed categories, Proceed-
ings of the International Conference on Category Theory 1991, CMS Conference
Proceedings 13 (1992), 391-407. MR93i:68054

4. M. Johnson and R. Rosebrugh, Database interoperability through state based logical
data independence. Proceedings of CSCW2000, the Fourth International Conference
on Computer Supported Collaborative Work & Design, Hong Kong, 161-166, 2000.

5. P. Katis, R. Rosebrugh, N. Sabadini and R. F. C. Walters, An automata model
of distributed systems, Proceedings of the Workshop on Trace Theory and Code
Parallelization, Universita degli Studi di Milano, 125-144, 2000.

6. C. N. G. Dampney, M. Johnson and R. Rosebrugh, View updates in a semantic data
modelling paradigm, Proceedings of the twelfth Australasian Database Conference
ADC2001, 29-36, IEEE Press, 2001.

7. M. Johnson and R. Rosebrugh, View updatability based on the models of a formal
specification, Proceedings of Formal Methods Europe 2001, Springer Lecture Notes
in Computer Science, 2021, 534-549, 2001.

8. M. Johnson and R. Rosebrugh, Update algorithms for the sketch data model, Pro-
ceedings of CSCWD 2001, the Sixth International Conference on Computer Sup-
ported Cooperative Work in Design, NRC and IEEE Canada, 32-39, 2001.

9. M. Johnson and R. Rosebrugh, Coproducts in categorical information system spec-
ification, Proceedings of SCI 2001, Vol XIV, 145-150, 2001.

10. M. Johnson and R. Rosebrugh, Semantics: Initial, Absolute, and Relative, Proceed-
ings of the Tenth OOPSLA Workshop on Behavioral Semantics, 121-132, 2001.

11. M. Johnson and R. Rosebrugh, Reverse engineering legacy information systems
for internet based interoperation, Proceedings of IEEE International Conference on
Software Maintenance 2001, 32-39, 2001.



FOREWORD 7

12. M. Johnson and R. Rosebrugh, Sketch data models, relational schema and data
specifications, Proceedings of CATS ’02, Electronic Notes in Theoretical Computer
Science, 61(6), 1-13, 2002.

13. M. Johnson and R. Rosebrugh, Three approaches to partiality in the sketch data
model, Proceedings of CATS ’03, Electronic Notes in Theoretical Computer Science,
78, 82-99, 2003.

14. R. Rosebrugh, N. Sabadini and R. F. C. Walters, Calculating colimits composition-
ally, Essays dedicated to Ugo Montanari, Lecture Notes in Computer Science, 5065,
581–592, 2008.

15. M. Johnson and R. Rosebrugh, Constant complements, reversibility and universal
view updates, Algebraic Methodology and Software Technology Proceedings 2008,
Lecture Notes in Computer Science, 5140(2008), 232–237, 2008.

16. M. Johnson and R. Rosebrugh, Implementing a categorical information system,
Algebraic Methodology and Software Technology Proceedings 2008, Lecture Notes
in Computer Science, 5140(2008), 238–252, 2008.

17. M. Johnson and R. Rosebrugh, Lens put-put laws: monotonic and mixed, Proceed-
ings of the First International Workshop on Bidirectional Transformations, Tallin,
Estonia, 2012.

18. M. Johnson and R. Rosebrugh, Delta lenses and opfibrations, Proceedings of the Sec-
ond International Workshop on Bidirectional Transformations, Rome, Italy, March
2013.

19. M. Johnson and R. Rosebrugh, Spans of Lenses, Proceedings of the Workshops of
the EDBT/ICDT 2014, Athens, Greece, March 2014, 112–118.

20. M. Johnson and R. Rosebrugh, Spans of Delta Lenses, Proceedings of the 4th In-
ternational Workshop on Bidirectional Transformations, L’Aquila, Italy, July 2015,
1-15

21. M. Johnson and R. Rosebrugh, Distributing Commas, and the Monad of Anchored
Spans, Proceedings of the 4th International Workshop on Bidirectional Transforma-
tions, L’Aquila, Italy, July 2015, 31–42

22. M. Johnson and R. Rosebrugh, Unifying set-based, delta-based and edit-based
lenses, Proceedings of the 5th International Workshop on Bidirectional Transfor-
mations, Eindhoven, Netherlands, April, 2016, 1–13.

23. M. Johnson and R. Rosebrugh, Universal updates for symmetric lenses, Proceed-
ings of the 6th International Workshop on Bidirectional Transformations, Uppsala,
Sweden, April, 2017, 39–53.
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24. M. Johnson and R. Rosebrugh, Cospans and symmetric lenses, Proceedings of the
7th International Workshop on Bidirectional Transformations, Nice, France, April
2018, 21–29.

25. M. Johnson and R. Rosebrugh, Multicategories of multiary lenses, Proceedings of the
8th International Workshop on Bidirectional Transformations, Philadelphia, June
2019, 30–44.

26. M. Johnson and R. Rosebrugh, The more legs the merrier: A new composition for
symmetric (multi-)lenses, Proceedings of Applied Category Theory, January 2021,
92–107.

This article may be accessed at http://www.tac.mta.ca/tac/
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