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Abstract. This bibliography contains a list of Z references that are either avail-
able as published papers, books or technical reports from institutions, from the
author, the Oxford University Computing Laboratory (OUCL), or on-line. The
bibliography is in alphabetical order by author name(s).

Introduction

The list of references presented here is maintained in electronic form, in BIBTEX bib-
liography database format, which is compatible with the widely used LATEX document
preparation system [297]. It is intended to keep the bibliography up to date and to issue
it to coincide with the regular Z User Meetings. The latest version of BIBTEX source
file used for this bibliography [53] is available as a searchable on-line database on the
World Wide Web under the following Uniform Resource Location (URL):

http://www.comlab.ox.ac.uk/archive/z/bib.html

The actual BIBTEX source is also available under via anonymous FTP on the Internet
ftp.comlab.ox.ac.uk:/pub/Zforum/z95.bib and via electronic mail by
sending an electronic mail message containing the command ‘send z z95.bib’
to the address archive-server@comlab.ox.ac.uk. For more information on
accessing the bibliography electronically from the Z archive, see [543].

To add new references concerned with Z to this list, please send details via elec-
tronic mail to the address zforum-request@comlab.ox.ac.uk or post them to
Jonathan Bowen (address above). It is helpful if you can give as much information as
possible so the entry could be included as a reference in future papers concerning Z.

This bibliography has been regularly maintained for Z User Meeting proceedings in
the past (e.g., see [58]). For an alternative annotated Z bibliography, see [66], originally
started as a result of work on the ZIP project.
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26. J.-P. Banâtre. About programming environments. In J.-P. Banâtre, S. B. Jones, and D. de
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344. V. Mišić, D. Velašević, and B. Lazarević. Formal specification of a data dictionary for an

extended ER data model. The Computer Journal, 35(6):611–622, December 1992.
345. J. D. Moffett and M. S. Sloman. A case study representing a model: To Z or not to Z? In

Nicholls [373], pages 254–268.
346. B. Q. Monahan. Book review. Formal Aspects of Computing, 1(1):137–142, January–

March 1989.
A review of Understanding Z: A Specification Language and Its Formal Semantics by Mike
Spivey [452].

347. B. Q. Monahan and R. C. Shaw. Model-based specifications. In J. A. McDermid, editor,
Software Engineer’s Reference Book, chapter 21. Butterworth-Heinemann, Oxford, UK,
1991.
This chapter contains a case study in Z, followed by a discussion of the respective trade-offs
in specification between Z and VDM.

348. C. C. Morgan. Data refinement using miracles. Information Processing Letters, 26(5):243–
246, January 1988.

349. C. C. Morgan. Procedures, parameters, and abstraction: Separate concerns. Science of
Computer Programming, 11(1), October 1988.

350. C. C. Morgan. The specificationstatement. ACM Transactionson ProgrammingLanguages
and Systems (TOPLAS), 10(3), July 1988.



351. C. C. Morgan. Types and invariants in the refinement calculus. In Proc. Mathematics of
Program Construction Conference, Twente, June 1989.

352. C. C. Morgan. Programming from Specifications. Prentice Hall International Series in
Computer Science, 2nd edition, 1994.
This book presents a rigorous treatment of most elementary program development tech-
niques, including iteration, recursion, procedures, parameters, modules and data refinement.

353. C. C. Morgan and K. A. Robinson. Specification statements and refinement. IBM Journal
of Research and Development, 31(5), September 1987.

354. C. C. Morgan and J. W. Sanders. Laws of the logical calculi. Technical Monograph PRG-
78, Oxford University Computing Laboratory, Wolfson Building, Parks Road, Oxford, UK,
September 1989.
This document records some important laws of classical predicate logic. It is designed as a
reservoir to be tapped by users of logic, in system development.

355. C. C. Morgan and B. A. Sufrin. Specification of the Unix filing system. IEEE Transactions
on Software Engineering, 10(2):128–142, March 1984.

356. C. C. Morgan and T. Vickers, editors. On the Refinement Calculus. Formal Approaches to
Computing and Information Technology series (FACIT). Springer-Verlag, 1994.
This book collects together the work accomplished at Oxford on the refinement calculus: the
rigorous development, from state-based assertional specification, of executable imperative
code.

357. C. C. Morgan and J. C. P. Woodcock. What is a specification? In D. Craigen and
K. Summerskill, editors, Formal Methods for Trustworthy Computer Systems (FM89),
Workshops in Computing, pages 38–43. Springer-Verlag, 1990.

358. C. C. Morgan and J. C. P. Woodcock, editors. 3rd Refinement Workshop, Workshops in
Computing. Springer-Verlag, 1991.
The workshop was held at the IBM Laboratories, Hursley Park, UK, 9–11 January 1990.
See [434].

359. J. M. Morris and R. C. Shaw, editors. 4th Refinement Workshop, Workshops in Computing.
Springer-Verlag, 1991.
The workshop was held at Cambridge, UK, 9–11 January 1991. For Z related papers, see
[23, 264, 323, 512, 522, 507].

360. P. Mundy and J. B. Wordsworth. The CICS application programming interface: Transient
data and storage control. IBM Technical Report TR12.299, IBM United Kingdom Labora-
tories Ltd, Hursley Park, Winchester, Hampshire SO21 2JN, UK, October 1990.
One of a number of reports on the CICS application programming interface. See also
[41, 247, 289].

361. M. Naftalin, T. Denvir, and M. Bertran, editors. FME’94: Industrial Benefit of Formal
Methods, volume 873 of Lecture Notes in Computer Science. Formal Methods Europe,
Springer-Verlag, 1994.
The 2nd FME Symposium was held at Barcelona, Spain, 24–28 October 1994. Z-related
papers include [69, 120, 136, 173, 175, 180, 258, 315]. B-related papers include [142, 415,
472].

362. K. T. Narayana and S. Dharap. Formal specification of a look manager. IEEE Transactions
on Software Engineering, 16(9):1089–1103, September 1990.
A formal specification of the look manager of a dialog system is presented in Z. This deals
with the presentation of visual aspects of objects and the editing of those visual aspects.

363. K. T. Narayana and S. Dharap. Invariant properties in a dialog system. ACM SIGSOFT
Software Engineering Notes, 15(4):67–79, September 1990.

364. T. C. Nash. Using Z to describe large systems. In Nicholls [371], pages 150–178.



365. Ph. W. Nehlig and D. A. Duce. GKS-9x: The design output primitive, an approach to
specification. Computer Graphics Forum, 13(3):C–381–C–392, 1994.

366. D. S. Neilson. Hierarchical refinement of a Z specification. In McDermid [337].
367. D. S. Neilson. From Z to C: Illustration of a rigorous development method. Technical

Monograph PRG-101, Oxford University Computing Laboratory, Wolfson Building, Parks
Road, Oxford, UK, 1990.

368. D. S. Neilson. Machine support for Z: The zedB tool. In Nicholls [373], pages 105–128.
369. D. S. Neilson and D. Prasad. zedB: A proof tool for Z built on B. In Nicholls [375], pages

243–258.
370. J. E. Nicholls. Working with formal methods. Journal of Information Technology, 2(2):67–

71, June 1987.
371. J. E. Nicholls, editor. Z User Workshop, Oxford 1989, Workshops in Computing. Springer-

Verlag, 1990.
Proceedings of the Fourth Annual Z User Meeting, Wolfson College & Rewley House,
Oxford, UK, 14–15 December 1989. Published in collaboration with the British Computer
Society. For the opening address see [384]. For individual papers, see [33, 86, 87, 119, 146,
183, 204, 229, 242, 268, 301, 364, 388, 443, 459, 505].

372. J. E. Nicholls. A survey of Z courses in the UK. In Z User Workshop, Oxford 1990 [373],
pages 343–350.

373. J. E. Nicholls, editor. Z User Workshop, Oxford 1990, Workshops in Computing. Springer-
Verlag, 1991.
Proceedings of the Fifth Annual Z User Meeting, Lady Margaret Hall, Oxford, UK, 17–
18 December 1990. Published in collaboration with the British Computer Society. For
individual papers, see [25, 80, 95, 116, 187, 205, 232, 243, 252, 271, 274, 299, 341, 345,
368, 372, 381, 403, 430, 506, 536]. The proceedings also includes an Introduction and
Opening Remarks, a Selected Z Bibliography, a selection of posters and information on Z
tools.

374. J. E. Nicholls. Domains of application for formal methods. In Z User Workshop, York 1991
[375], pages 145–156.

375. J. E. Nicholls, editor. Z User Workshop, York 1991, Workshops in Computing. Springer-
Verlag, 1992.
Proceedings of the Sixth Annual Z User Meeting, York, UK. Published in collaboration
with the British Computer Society. For individual papers, see [18, 28, 139, 98, 149, 158,
217, 369, 374, 394, 422, 444, 483, 498, 525, 541].

376. J. E. Nicholls. Plain guide to the Z base standard. In Bowen and Nicholls [75], pages
52–61.

377. J. E. Nicholls et al. Z in the development process. Technical Report PRG-TR-1-89, Oxford
University Computing Laboratory, Wolfson Building, Parks Road, Oxford, UK, June 1989.
Proceedings of a discussion workshop held on 15 December 1988 in Oxford, UK, with
contributions by Peter Collins, David Cooper, Anthony Hall, Patrick Hall, Brian Hepworth,
Ben Potter and Andrew Ricketts.

378. C. J. Nix and B. P. Collins. The use of software engineering, including the Z notation, in
the development of CICS. Quality Assurance, 14(3):103–110, September 1988.

379. A. Norcliffe and G. Slater. Mathematics for Software Construction. Series in Mathematics
and its Applications. Ellis Horwood, 1991.
Contents: Why mathematics; Getting started: sets and logic; Developing ideas: schemas;
Functions; Functions in action; A real problem from start to finish: a drinks machine;
Sequences; Relations; Generating programs from specifications: refinement; The role of
proof; More examples of specifications; Concluding remarks; Answers to exercises.



380. A. Norcliffe and S. Valentine. Z readers video course. PAVIC Publications, 1992. Sheffield
Hallam University, 33 Collegiate Crescent, Sheffield S10 2BP, UK.
Video-based Training Course on the Z Specification Language. The course consists of 5
videos, each of approximately one hour duration, together with supporting texts and case
studies.

381. A. Norcliffe and S. H. Valentine. A video-based training course in reading Z specifications.
In Nicholls [373], pages 337–342.

382. G. Normington. Cleanroom and Z. In Bowen and Nicholls [75], pages 281–293.
383. C. O’ Halloran. Evaluation semantics in Z. In Naftalin et al. [361], pages 502–518.
384. B. Oakley. The state of use of formal methods. In Nicholls [371], pages 1–5.

A record of the opening address at ZUM’89.
385. C. O’Halloran. The software repeater (an exercise in Z specification). Report no. 4090,

RSRE, Ministry of Defence, Malvern, Worcestershire, UK, 1987.
386. E. A. Oxborrow and H. M. Ismail. KBZ - an object-oriented approach to the specifica-

tion and management of knowledge bases. Technical Report 51, Computing Laboratory,
University of Kent at Canterbury, UK, 1988.
The report describes the important features of KBZ, an extension of Z which should better
support the specificationof the semantics of conceptualdata models. The report then clarifies
the use of KBZ by discussing its application in a distributed database environment.

387. C. E. Parker. Z tools catalogue. ZIP project report ZIP/BAe/90/020, British Aerospace,
Software Technology Department, Warton PR4 1AX, UK, May 1991.

388. M. Phillips. CICS/ESA 3.1 experiences. In Nicholls [371], pages 179–185.
Z was used to specify 37,000 lines out of 268,000 lines of code in the IBM CICS/ESA 3.1
release. The initial development benefit from using Z was assessed as being a 9% improve-
ment in the total development cost of the release, based on the reduction of programmer
days fixing problems.

389. M. Pilling, A. Burns, and K. Raymond. Formal specifications and proofs of inheritance
protocols for real-time scheduling. IEE/BCS Software Engineering Journal, 5(5):263–279,
September 1990.

390. P. R. H. Place and K. C. Kang. Safety-critical software: Status report and annotated bibli-
ography. Technical Report CMU/SEI-92-TR-5 & ESC-TR-93-182, Software Engineering
Institute, Carnegie-Mellon University, Pittsburgh, Pennsylvania 15213, USA, June 1993.

391. P. R. H. Place and W. Wood. Survey of formal specificationtechniquesfor reactive systems.
CMU Technical Report CMU/SEI-90-TR-5, ADA22374, Software Engineering Institute,
Carnegie-Mellon University, Pittsburgh, Pennsylvania 15213, USA, 1990.

392. P. R. H. Place and W. Wood. Formal development of Ada programs using Z and Anna: A
case study. CMU Technical Report CMU/SEI-91-TR-1, ADA235698, Software Engineer-
ing Institute, Carnegie-Mellon University, Pittsburgh, Pennsylvania 15213, USA, February
1991.
Copies available from: Research Access Inc., 3400 Forbes Avenue, Suite 302, Pittsburgh,
PA 15213, USA.

393. F. Polack and K. C. Mander. Software quality assurance using the SAZ method. In Bowen
and Hall [67], pages 230–249.

394. F. Polack, M. Whiston, and P. Hitchcock. Structured analysis – a draft method for writing
Z specifications. In Nicholls [375], pages 261–286.

395. F. Polack, M. Whiston, and K. C. Mander. The SAZ project: Integrating SSADM and Z.
In Woodcock and Larsen [527], pages 541–557.

396. B. F. Potter, J. E. Sinclair, and D. Till. An Introduction to Formal Specification and Z.
Prentice Hall International Series in Computer Science, 1991.



Contents: Formal specification in the context of software engineering; An informal intro-
duction to logic and set theory; A first specification; The Z notation: the mathematical
language, relations and functions, schemas and specification structure; A first specification
revisited; Formal reasoning; From specification to program: data and operation refinement,
operation decomposition; From theory to practice.

397. B. F. Potter and D. Till. The specification in Z of gateway functions within a communi-
cations network. In Proc. IFIP WG10.3 Conference on Distributed Processing. Elsevier
Science Publishers (North-Holland), October 1987.

398. S. Prehn and W. J. Toetenel, editors. VDM’91: Formal Software Development Methods,
volume 551 of Lecture Notes in Computer Science. Springer-Verlag, 1991. Volume 1:
Conference Contributions.
The 4th VDM-Europe Symposium was held at Noordwijkerhout, The Netherlands, 21–25
October 1991. Papers with relevance to Z include [17, 35, 128, 154, 193, 249, 501, 509, 540].
See also [399].

399. S. Prehn and W. J. Toetenel, editors. VDM’91: Formal Software Development Methods,
volume 552 of Lecture Notes in Computer Science. Springer-Verlag, 1991. Volume 2:
Tutorials.
Papers with relevance to Z include [6, 523]. See also [398].

400. G-H. B. Rafsanjani and S. J. Colwill. From Object-Z to C++: A structural mapping. In
Bowen and Nicholls [75], pages 166–179.

401. RAISE Language Group. The RAISE Specification Language. BCS Practitioner Series.
Prentice Hall International, 1992.

402. G. P. Randell. Translating data flow diagrams into Z (and vice versa). Report no. 90019,
RSRE, Ministry of Defence, Malvern, Worcestershire, UK, October 1990.

403. G. P. Randell. Data flow diagrams and Z. In Nicholls [373], pages 216–227.
404. G. P. Randell. Improving the translation from data flow diagrams into Z by incorporating the

data dictionary. Report no. 92004, RSRE, Ministry of Defence, Malvern, Worcestershire,
UK, January 1992.

405. D. Rann, J. Turner, and J. Whitworth. Z: A Beginner’s Guide. Chapman & Hall, London,
1994.

406. B. Ratcliff. Introducing Specification Using Z: A Practical Case Study Approach. Interna-
tional Series in Software Engineering. McGraw-Hill, 1994.

407. A. P. Ravn, H. Rischel, and V. Stavridou. Provably correct safety critical software. In
Proc. IFAC Safety of Computer Controlled Systems 1990 (SAFECOMP’90). Pergamon
Press, 1990.
Also available as Technical Report CSD-TR-625 from Department of Computer Science,
Royal Holloway, University of London, Egham, Surrey TW20 0EX, UK.

408. M. Rawson. OOPSLA’93: Workshop on formal specification of object-oriented systems
– position paper. In H. Kilov and W. Harvey, editors, Proc. Workshop on Specification of
Behavioral Semantics in Object-Oriented Information Modeling, pages 125–135, Institute
for Information Management and Department of Computer and Information Systems, Robert
Morris College, Coraopolos and Pittsburgh, Pennsylvania, USA, 1993. OOPSLA.

409. K. Raymond, P. Stocks, and D. Carrington. Using Z to specify distributed systems. Tech-
nical Report 181, Key Centre for Software Technology, University of Queensland, St. Lucia
4072, Australia, 1990.

410. T. J. Read. Formal specification of reusable Ada software packages. In A. Burns, editor,
Towards Ada 9X Conference Proceedings, pages 98–117, 1991.

411. J. N. Reed. Semantics-based tools for a specification support environment. In Mathemat-
ical Foundations of Programming Language Semantics, volume 298 of Lecture Notes in
Computer Science. Springer-Verlag, 1988.



412. J. N. Reed and J. E. Sinclair. An algorithm for type-checking Z: A Z specification. Technical
Monograph PRG-81, Oxford University Computing Laboratory, Wolfson Building, Parks
Road, Oxford, UK, March 1990.

413. N. R. Reizer, G. D. Abowd, B. C. Meyers, and P. R. H. Place. Using formal methods for re-
quirements specification of a proposed POSIX standard. In IEEE International Conference
on Requirements Engineering (ICRE’94), April 1994.

414. G. J. Reynolds. Yet another approach to the formal specification of a configurable graphics
system. In Proc. Eurographics Association Formal Methods in Computer Graphics, June
1991.

415. B. Ritchie, J. Bicarregui, and H. P. Haughton. Experiences in using the abstract machine
notation in a GKS case study. In Naftalin et al. [361], pages 93–104.

416. K. A. Robinson. Refining Z specifications to programs. In Proc. Australian Software
Engineering Conference, pages 87–97, 1987.

417. G. A. Rose. Object-Z. In Stepney et al. [462], pages 59–77.
418. G. A. Rose and P. Robinson. A case study in formal specifications. In Proc. First Australian

Software Engineering Conference, May 1986.
419. K. J. Ross and P. A. Lindsay. Maintaining consistency under changes to formal specifica-

tions. Technical Report 93-3, Department of Computer Science, University of Queensland,
St. Lucia 4072, Australia, March 1993.

420. A. R. Ruddle. Formal methods in the specification of real-time, safety-critical control
systems. In Bowen and Nicholls [75], pages 131–146.

421. P. Rudkin. Modelling information objects in Z. In J. de Meer, editor, Proc. International
Workshop on ODP. Elsevier Science Publishers (North-Holland), 1992.

422. M. Saaltink. Z and Eves. In Nicholls [375], pages 223–242.
423. H. Saiedian. The mathematics of computing. Journal of Computer Science Education,

3(3):203–221, 1992.
424. A. C. A. Sampaio and S. L. Meira. Modular extensions to Z. In Bjørner et al. [39], pages

211–232.
425. P. Sanders, M. Johnson, and R. Tinker. From Z specifications to functional implementa-

tions. British Telecom Technology Journal, 7(4), October 1989.
426. S. A. Schuman and D. H. Pitt. Object-oriented subsystem specification. In L. G. L. T.

Meertens, editor, Program Specification and Transformation, pages 313–341. Elsevier Sci-
ence Publishers (North-Holland), 1987.

427. S. A. Schuman, D. H. Pitt, and P. J. Byers. Object-oriented process specification. In
C. Rattray, editor, Specification and Verification of Concurrent Systems, Workshops in
Computing, pages 21–70. Springer-Verlag, 1990.

428. L. T. Semmens and P. M. Allen. Using entity relationship models as a basis for Z speci-
fications. Technical Report IES1/90, Leeds Polytechnic, Faculty of Information and Engi-
neering Systems, Leeds, UK, 1990.

429. L. T. Semmens and P. M. Allen. Using Yourdon and Z to specify computer security:
A case study. Technical Report IES4/90, Leeds Polytechnic, Faculty of Information and
Engineering Systems, Leeds, UK, 1990.

430. L. T. Semmens and P. M. Allen. Using Yourdon and Z: An approach to formal specification.
In Nicholls [373], pages 228–253.

431. L. T. Semmens, R. B. France, and T. W. G. Docker. Integrated structured analysis and
formal specification techniques. The Computer Journal, 35(6):600–610, December 1992.

432. C. T. Sennett. Review of type checking and scope rules of the specification language Z.
Report no. 87017, RSRE, Ministry of Defence, Malvern, Worcestershire, UK, November
1987.



433. C. T. Sennett. Formal specification and implementation. In C. T. Sennett, editor, High-
Integrity Software, Computer Systems Series. Pitman, 1989.

434. C. T. Sennett. Using refinement to convince: Lessons learned from a case study. In Morgan
and Woodcock [358], pages 172–197.

435. C. T. Sennett. Demonstrating the compliance of Ada programs with Z specifications. In
Jones et al. [272].

436. C. T. Sennett and R. Macdonald. Separability and security models. Report no. 87020,
RSRE, Ministry of Defence, Malvern, Worcestershire, UK, November 1987.

437. D. E. Shepherd. Verified microcode design. Microprocessors and Microsystems,
14(10):623–630, December 1990.
This article is part of a special issue on Formal aspects of microprocessor design, edited by
H. S. M. Zedan. See also [52].

438. D. E. Shepherd and G. Wilson. Making chips that work. New Scientist, 1664:61–64, May
1989.
A general article containing information on the formal development of the T800 floating-
point unit for the transputer including the use of Z.

439. D. Sheppard. An Introduction to Formal Specification with Z and VDM. International Series
in Software Engineering. McGraw Hill, 1995.

440. L. B. Sherrell and D. L. Carver. Z meets Haskell: A case study. In COMPSAC ’93: 17th
Annual International Computer Software and Applications Conference, pages 320–326.
IEEE Computer Society Press, November 1993.
The paper traces the development of a simple system, the class manager’s assistant, from
an existing Z specification, through design in Z, to a Haskell implementation.

441. L. N. Simcox. The application of Z to the specification of air traffic control systems: 1.
Memorandum no. 4280, RSRE, Ministry of Defence, Malvern, Worcestershire, UK, April
1989.

442. R. Sinnott and K. J. Turner. Modeling ODP viewpoints. In H. Kilov, W. Harvey, and
H. Mili, editors, Proc. Workshop on Precise Behavioral Specifications in Object-Oriented
Information Modeling, OOPSLA 1994, pages 121–128, Robert Morris College, Coraopolos
and Pittsburgh, Pennsylvania 15108-1189, USA, 1994. OOPSLA.

443. A. Smith. The Knuth-Bendix completion algorithm and its specification in Z. In Nicholls
[371], pages 195–220.

444. A. Smith. On recursive free types in Z. In Nicholls [375], pages 3–39.
445. G. Smith. An Object-Oriented Approach to Formal Specification. PhD thesis, Department

of Computer Science, University of Queensland, St. Lucia 4072, Australia, October 1992.
A detailed description of a version of Object-Z similar to (but not identical to) that in
[167]. The thesis also includes a formalization of temporal logic history invariants and a
fully-abstract model of classes in Object-Z.

446. G. Smith. A object-oriented development framework for Z. In Bowen and Hall [67], pages
89–107.

447. G. Smith and R. Duke. Specification and verification of a cache coherence protocol. Tech-
nical Report 126, Department of Computer Science, University of Queensland, St. Lucia
4072, Australia, 1989.

448. G. Smith and R. Duke. Modelling a cache coherence protocol using Object-Z. In Proc.
13th Australian Computer Science Conference (ACSC-13), pages 352–361, 1990.

449. P. Smith and R. Keighley. The formal development of a secure transaction mechanism. In
Prehn and Toetenel [398], pages 457–476.

450. I. Sommerville. Software Engineering, chapter 9, pages 153–168. Addison-Wesley, 4th
edition, 1992.
A chapter entitled Model-Based Specification including examples using Z.



451. I. H. Sørensen. A specification language. In J. Staunstrup, editor, Program Specification:
Proceedings of a Workshop, volume 134 of Lecture Notes in Computer Science, pages
381–401. Springer-Verlag, 1981.

452. J. M. Spivey. Understanding Z: A Specification Language and its Formal Semantics, vol-
ume 3 of Cambridge Tracts in Theoretical Computer Science. Cambridge University Press,
January 1988.
Published version of 1985 DPhil thesis.

453. J. M. Spivey. An introduction to Z and formal specifications. IEE/BCS Software Engineer-
ing Journal, 4(1):40–50, January 1989.

454. J. M. Spivey. A guide to the zed style option. Oxford University Computing Laboratory,
December 1990.
A description of the Z style option ‘zed.sty’ for use with the LATEX document preparation
system [297].

455. J. M. Spivey. Specifying a real-time kernel. IEEE Software, 7(5):21–28, September 1990.
This case study of an embedded real-time kernel shows that mathematical techniques have
an important role to play in documenting systems and avoiding design flaws.

456. J. M. Spivey. The f UZZ Manual. Computing Science Consultancy, 34 Westlands Grove,
Stockton Lane, York YO3 0EF, UK, 2nd edition, July 1992.
The manual describes a Z type-checker and ‘fuzz.sty’ style option for LATEX documents
[297]. The package is compatible with the book, The Z Notation: A Reference Manual by
the same author [457].

457. J. M. Spivey. The Z Notation: A Reference Manual. Prentice Hall International Series in
Computer Science, 2nd edition, 1992.
This is a revised edition of the first widely available reference manual on Z originally
published in 1989. The book provides a complete and definitive guide to the use of Z in
specifying information systems, writing specifications and designing implementations. See
also the draft Z standard [83].
Contents: Tutorial introduction; Background; The Z language; The mathematical tool-kit;
Sequential systems; Syntax summary; Changes from the first edition; Glossary.

458. J. M. Spivey and B. A. Sufrin. Type inference in Z. In Bjørner et al. [39], pages 426–438.
459. J. M. Spivey and B. A. Sufrin. Type inference in Z. In Nicholls [371], pages 6–31.

Also published as [458].
460. S. Stepney. High Integrity Compilation: A Case Study. Prentice Hall, 1993.
461. S. Stepney and R. Barden. Annotated Z bibliography. Bulletin of the European Association

of Theoretical Computer Science, 50:280–313, June 1993.
462. S. Stepney, R. Barden, and D. Cooper, editors. Object Orientation in Z. Workshops in

Computing. Springer-Verlag, 1992.
This is a collection of papers describing various OOZ approaches – Hall, ZERO, MooZ,
Object-Z, OOZE, Schuman & Pitt, Z++ , ZEST and Fresco (an object-oriented VDM
method) – in the main written by the methods’ inventors, and all specifying the same
two examples. The collection is a revised and expanded version of a ZIP report distributed
at the 1991 Z User Meeting at York.

463. S. Stepney, R. Barden, and D. Cooper. A survey of object orientation in Z. IEE/BCS
Software Engineering Journal, 7(2):150–160, March 1992.

464. S. Stepney and S. P. Lord. Formal specification of an access control system. Software –
Practice and Experience, 17(9):575–593, September 1987.

465. P. Stocks. Applying formal methods to software testing. PhD thesis, Department of Com-
puter Science, University of Queensland, St. Lucia 4072, Australia, 1993.

466. P. Stocks and D. A. Carrington. Deriving software test cases from formal specifications. In
6th Australian Software Engineering Conference, pages 327–340, July 1991.



467. P. Stocks and D. A. Carrington. Test template framework: A specification-based testing
case study. In Proc. International Symposium on Software Testing and Analysis (ISSTA’93),
pages 11–18, June 1993.
Also available in a longer form as Technical Report UQCS-255, Department of Computer
Science, University of Queensland.

468. P. Stocks and D. A. Carrington. Test templates: A specification-based testing framework.
In Proc. 15th International Conference on Software Engineering, pages 405–414, May
1993.
Also available in a longer form as Technical Report UQCS-243, Department of Computer
Science, University of Queensland.

469. P. Stocks, K. Raymond, and D. Carrington. Representing distributed system concepts in Z.
Technical Report 180, Key Centre for Software Technology, University of Queensland, St.
Lucia 4072, Australia, 1990.

470. P. Stocks, K. Raymond, D. Carrington, and A. Lister. Modelling open distributed systems
in Z. Computer Communications, 15(2):103–113, March 1992.
In a special issue on the practical use of FDTs (Formal Description Techniques) in commu-
nications and distributed systems, edited by Dr. Gordon S. Blair.

471. B. Stoddart and P. Knaggs. The event calculus (formal specification of real time systems
by means of diagrams and Z schemas). In 5th International Conference on putting into
practice methods and tools for information system design, University of Nantes, Institute
Universitaire de Technologie, 3 Rue du Maréchal Joffre, 44041 Nantes Cedex 01, France,
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Simply follow the hyperlinks of interest.
Much of the Z archive is also available via anonymous FTP on the Internet. Type the
command ‘ftp ftp.comlab.ox.ac.uk’ (or alternatively if this does not work, ‘ftp
163.1.27.2’) and use ‘anonymous’ as the login id and your e-mail address as the
password when prompted. The FTP command ‘cd pub/Zforum’ will get you into the
Z archive directory. The file README gives some general information and 00index gives
a list of the available files. The Z bibliography may be retrieved using the FTP command
‘get z.bib’, for example. If you wish to access any of the compressed POSTSCRIPT files
in the archive, please issue the ‘binary’ command first.
For users without on-line access on the Internet, it is possible to access parts of the Z archive
using electronic mail, send a message to archive-server@comlab.ox.ac.uk with
the ‘Subject:’ line and/or the body of the message containing commands such as the
following:

help help on using the PRG archive server
index general index of categories (e.g., ‘z’)
index z index of Z-related files
send z z.bib send Z bibliography in BIBTEX format
send z file1 file2 . . . send multiple files
path name@site optionally specify return e-mail address

If you have serious problems accessing the Z archive using WWW, anonymous FTP access or
the electronic mail server and thus need human help, or if you wish to submit an item for the
archive, please send electronic mail to archive-management@comlab.ox.ac.uk.

544. Z FORUM. Oxford University Computing Laboratory, 1986 onwards. Electronic mailing
list: vol. 1.1–9 (1986), vol. 2.1–4 (1987), vol. 3.1–7 (1988), vol. 4.1–4 (1989), vol. 5.1–3
(1990).



Z FORUM is an electronic mailing list. It was initiated as an edited newsletter by R.
Macdonald of DRA (formerly RSRE), Malvern, Worcestershire, UK, and is now main-
tained by J. P. Bowen at the Oxford University Computing Laboratory. Contributions
should be sent to zforum@comlab.ox.ac.uk. Requests to join or leave the list
should be sent to zforum-request@comlab.ox.ac.uk. Messages are now for-
warded to the list directly to ensure timeliness. The list is also gatewayed to the USENET

newsgroup comp.specification.z at Oxford and messages posted on either will
automatically appear on both. A message answering some frequently asked questions
is maintained and sent to the list once a month. A list of back issues of newslet-
ters and other Z-related material is available electronically via anonymous FTP from
ftp.comlab.ox.ac.uk:/pub/Zforum in the file 00index or via e-mail from the
OUCL archive server [543]. For messages from a particular month (e.g., May 1995), access
a file such as zforum95-05; for the most recent messages, see the file zforum.
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