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Abstract;

This bibliography has been written at the request of the IFIP

Working Group on Numerical Software (IFIP WG .2.5), and is intended to

serve both members of the working group and others intent on improving

numerical software.

It has been divided into twenty-one different areas. Within each

area the references are given in alphabetical order by the first author.

Some references occur in two or at most three areas. This is especially

true for the individual articles in the books of Section 2. For some

entries a summary is included; either the original abstract, or a

shortened form of the original, or a summary written by the present

author.

The aim of the bibliography is to be useful in the production and

evaluation of good software for numerical mathematics. However, it does

not include references to algorithms in the numerical analysis literature,

nor does it include references to individual software products (routines).

Section 7 on bibliographies includes many entries not strictly within the

scope of the present work. I have tried to get Sections 4 (Numerical

Program Libraries), 11 (Transportability), and 16 (Evaluations) as

complete as possible, but the other sections are not so well covered,

especially as regards matters outside of numerical software.
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244This report discusses the difficulties of writing P*00^*3
and programs in Algol 60 for general use. It also shows how
the problems can be alleviated and overcome.

JACKSON, MA: Principles of Program Design. Academic Press,
London 1975. £8.80, 299 pp.

KERNIGHAN, B W and PLAUGER, P J (1974): The elements of pro
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judged. Discusses the use of "program profiles", statistics on
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Programming, 249 pp. (Wiley 1973, £4.75)
The authors have realised that as most users are unable to get
inside commercially available mathematical programming packages,
a large variety of generally inefficient, "home-grown" programs
have been developed and also a lot of untested new algorithms
have been published. The final chapter deals with problems that
may be encountered in either moving the routine onto a new com
puter or altering the size of problems that may be solved.
Ref: The Computer Journal Vol 18(4), November 1975, p. 354.

MCCRACKEN, Daniel Dand WEINBERG, Gerald M: Hw to Write aReadable
FORTRAN Program,,DATAMATION Vol 18(10), pp. 73-73.
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pp. 331-336.
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minimax solution of over-determined linear equations

G. E. Collins, "Infallible calculation of polynomial zeros to specified
precision" - „

R. E. Barnhill, "Representation and approximation of surfaces
C. W. Gear, "Simulation: conflicts between real time and software ^
D. C. Hoaglin, "Mathematical software and exploratory data analysis
C. L. Lawson, "Software for C* surface interpolation ^
W. R. Cowell, L. D. Fosdick, "Mathematical software production
W. S. Brown, "Portability"
I. Babuska, "Computational aspects of the finite element method
L. F. Shampine, "The art of writing a Runge-Kutta code
A. Brandt, "Multi-level adaptive techniques for partial differential

equations: ideas and software"

SHAMPINE, L F and GORDON, M K: Computer Solution of Ordinary
Differential Equations, The Initial Value Problem.
W H Freeman and Co, San Francisco 1975.

SIGMINI/SIGPLAN. Proceedings of the ACM SIGMINI/SIGPLAN
Interface Meeting on "Programming Systems in the Small
Processor Environment", New Orleans, Louisiana, March 4-6,
1976. SIGPLAN Notices, Vol 11, No. 4, April 1976.

Contains 24 contributions of which some are of
interest for numerical software, especially session
2 on portability and session 5 on numerical appli
cations .

SMITH. B.T. et al: Matrix Ei^ensystem Routines, EISPACK
Guide Second Edition , Lecture Notes in Computer Science,
Vol. 6, Springer-Verlag, Berlin-Heidelberg-New York 1976.

WILKINSON, J h and REINSCH, C (1971): Handbook for Automatic
Computation, Volume II, Linear Algebra. Springer-Verlag, Berlm-
heidelberg-New York.

WIRTH, Niklaus (1976): Algorithms + Data Structures = Programs.
Prentice-Hall, Englewood Cliffs, N.J., 366 pp, 2 14.95.
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3. STANDARDS

All the ANSI and ISO standards are available through your

national standards organization.

American National Standard, Basic FORTRAN,.ANSI X3.10-1966,
American National Standards Institute

American National Standard, FORTRAN, ANSI X3.9-I966, American National
Standards Institute

ANSI: American National Standard Cobol (ANS X3.23-1974). Also adopted
as ISO Recommendation R1989.

ANSI X3J3: Draft proposed revised Fortran standard. SIGPLAN Notices,
March 1976. (Special issue)

This is the formal document submitted to ANSI X3 for further processing.
Several revisions have been made since publication of the draft.

ANSI X3J3: Fortran 77 Full language, Working Document X3J3 76.5 of
1976-11-30. This document makes the draft proposed revised Fortran
Standard, published in the March 1976 special issue of SIGPLAN Notices,
obsolete.

BSR X3.53 programming language PL/l (draft standard).

BSR X3.60, Programming Language Minimal Basic (draft standard).

BERKELEY, E. C. and BOBROW, D. G. (eds.): The programming language Lisp:
its operation and applications, M.I.T. Press, Cambridge, Mass., 1966.

CHAPIN, Ned: Flowcharting With the ANSI Standard: A Tutorial.
Computing Surveys, Vol 2, No. 2, June 1970, pp. 119-146.

CLARIFICATION of FORTRAN Standards - Initial Progress.
Comm. ACM 12 (1969), pp. 289-294.

CLARIFICATION of FORTRAN Standards - Second Report.
Comm ACM 14 (1971), pp. 628-642.
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DAHL, 0. J. et al.: Simula 67 common base language. Norwegian Computer
Center publication S-22, 1971. Adr: Norsk Regnesentral, Forskningsveien lb,
Oslo, Norway.

DAY, A. C, CLARKE, P. A., HILL, D. and REID, J. K.: The proposed new
standard for FORTRAN: a critical examination. The Computer Journal,

Vol. 19 (1976), pp. 268-271.
This is a critical review of the draft dated 26 September 1975, which
has been obsolete for a long time.

ECMA (European Computer Manufacturers' Association),
ECMA STANDARD for a Subset of ALGOL 60,
Geneva, April 1965*

^Discusses the draft in SIGPLAN Notices, March 1976.

FORD, Brian, REID, J. K. and SMITH, B. T.: Three proposed amendments to
the draft proposed ANS Fortran standard. Submitted to SIGNUM Newsletter,
September 1976. See also FORWORD, Fortran Development Newsletter, Vol. 2,
No. 4 (October 1976), pp. 29-31.

P. A. Pox, A. D. Hall and N. L. Schryer,
"The PORT Mathematical Subroutine
Library'1, Computing Science Technical
Report No. 47\ Bell Laboratories, Murray
Hill, New Jersey, September 1976.

GRISWOLD, R. et al.: The Snobol 4programming language, Second Ed.,
Prentice-Hall, Englewood Cliffs, 1971.

0K00MS, David W.: Computer -f«r.^r^
abstracts). National Technical Information Service
NTIS/PS-76/0411/9WC.
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HANSON, R J; KROGH, F T and LAWSON, C L: A Proposal for Standard
Linear Algebra Subprograms. JPL Tech. Mem. 33-660.
The purpose of this report is to propose a set of standard sub
programs (modules) for performing many of the elementary opera
tions of numerical linear algebra. The goal is to make it more
feasible to produce efficient portable FORTRAN programs in the
area of linear algebra.

HINDMARSH, A. C. and BYRNE, G. D.: A proposed ODEPACK calling sequence,
UCID-30134, Lawrence Livermore Laboratory, May 1976, 13 pp.
The report contains a proposed list of calling sequence parameters
for ordinary differential equation solvers.

IBM System 360 operating system, PL/I(F) language reference manual, IBM
Order No. GC28-8201.

IFIP (international Federation for Information Processing),
Report on Subset ALGOL 60,
Comm. ACM Vol 7 No 10 pp 626-628 1964.

IFIP (International Federation for Information Processing),
Report on Input-Output procedures for ALGOL 60,
Comm. ACM Vol 7 No 10 pp 628-6^0 1964.

IFIP WG 2.1: Modified report on the algorithmic language ALGOL 60,
The Computer Journal, Vol. 19 (1976), pp. 364-379.
This version is the Naur(1963) Revised Algol 60 Report with the
modifications of De Morgan et al. (1976) included.

IFIP WG 2.5: Intrinsic Functions to assist Fortran Portability
for Numeric Computation. Manuscript June 28, 19 76.

IFIP WG 2.5: Amendments to Draft Proposed ANS FORTRAN, Specifying
the Double Precision Complex Data Type. Manuscript June 29, 1976.

IFIP V/G 2.5: Parameters for Transportable numerical Software.
L'.anuscript July 1, 1976. Submitted to IFIP for publication.

IFIP WG 2.5: MAP Statement in Fortran to Assist in the Portability of
Numerical Software. Manuscript September 10, 1976 (16pp.)
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oSn^^^ Alf1SO, Xnternational
by IFIP. at least the first printing"was Erroneous ) ~ reC°8nized

°Sasnres\a^^

^T'jS^T^pp?^^^3- SIGNUM *"»*««.. Vol 9,

o™; i^l'V^t^t^it8 in aiso1 6o' a—^ti*,.
LAMPSON, B. W. et al.: Report on the programming language Euclid, SIGPLAN
Notices, Vol. 12, No. 2, February 1977, Special issue, 3+79 pp.
This report describes the Euclid language, intended for the expression
of system programs which are to be verified. Euclid draws heavily
on Pascal.

LARMOUTH, J (1973): Serious FORTRAN, Software Vol 3, pp 87-107
Discusses writing of "serious" programs in a scientific environ
ment. It is directed to those who intend to write FORTRAN
programs which have more than a transient life. This first nart
deals with the implications of conforming to the ANSI standard
when writing FORTRAN. lUdra

LARMOUTH, J (1973): Serious FORTRAN - Part 2, Software Vol 3,
pp. 197-225.
The second part of this paper addressed to those who write
FORTRAN programs of more than transitory life deals with
facilities outside the Standard, optimization, recursion,
the design of user interfaces, debugging and program proving,

LAWSON, C L: Proposed Standard Subprograms for Basic Linear
Algebraic Operations. SIGNUM Newsletter, Vol 9, No. 2, ADril
1974, pp. 21-22. P

LAWSON, C L; HANSON, R J; KINCAID, D and KROGH, F T: Basic
Linear Algebra Subprograms for Fortran Usage. Submitted.
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LAWSON, C. and REID, J.: Two numerical analystTs views on the Draft Fortran.
See COWELL, Wayne R. (ed.) in section 2, Books related to Numerical
Software.

MATHEMATICAL CENTER: An extensive Test Set for ALGOL 68 Compilers has
been assembled and comprises 160 programs covering the entire language.
Please address requests to: Dick Grune, Mathematical Center, Tweede
Boerhaavestraat 49, Amsterdam, The Netherlands.

McILROY, M D (.1974): ANS Fortran Charts. Computing Science Techni
cal Report No. 13, Bell Laboratories.

MEISSNER, Loren P: Proposed ANS X3.9 Fortran Language Revision.
Special issue of F0R-W0RD, Fortran Development Newsletter,
Vol 1, No. 6, January 1976, 35 pp.
An easy to read description of the proposed new Fortran.

De MORGAN, R. M.. HILL, I. D. and WICHMANN, B A : A supplement to the
ALGOL 60 revised report. The Computer Journal, Vol. 19 (1976), pp. 276 287
and errata on p. 379. Also in SIGPLAN Notices, Vol. 12, No. 1(January 1977),
pp. 52—66.

MULLER, Mervin E.: Portability standards for software, Proceedings of
Computer Science and Statistics, 8th Annual Symposium on the Interface,
University of California, Los Angeles (13-14 February 1975), p. 173.

NAG Reference Manual for Internal Project Use. NAG Central
Office, Oxford University Computing Laboratory, 7 Banbury Road,
Oxford 0X2 6NN, England.

NATIONAL Computer Centre Ltd. (1972): Standard FORTRAN Programming
Manual, Manchester, England, 152 pp. (2nd edition).
The goal of this publication is to enable programmers already
familiar with FORTRAN to write standard (i.e. interchangeable)
programs.

NAUR, P. (ed.): Revised report on the algorithmic language ALGOL 60,
Compl Journal, Vol. 5, No. 4 (1963), pp. 349-367.

Numerische Mathematik, Vol. 4 (1963), pp. 420-453.

Communications of the ACM, Vol. 6 (1963), pp. 1-17.

-18-



NEEDHAM, Tom: Graphic extensions to the Basic language, Digest of Papers,
Comp Con Spring 77, IEEE Catalog No. 77CH1165-OC, pp. 314-317.

PALME, Jacob: Experience from the Standardization of the SIMULA
Programming Language. SOFTWARE - Practice & Experience, Vol 6,
No. 3, July-September 1976, pp 405-409.

REID, J K: The use of Fortran for mathematical software,
Manuscript 1975-04-15, AERE, Harwell.

REIFER, Donald J (Ed): DIGEST OF PAPERS, The West Coast
Fortran Forum, 9 February, 1976.

RYDER, B.G.: The PPORT Verifier, Software-Practice and
Experience, Vol. 4 (1974), pp. 359-377-

STFFL T B : Standards for computers and information processing. In
dances in Computers," Vol. 8, F. L. Alt and M. Rubinoff (eds.), Academic
Press, New York, 1967, pp. 103-152.

TRIANCE, J. M.: The significance of the 1974 COBOL standard, The
Computer Journal, Vol. 19 (1976), pp. 295-300.

WAGENER, Jerrold L and RALSTON, Anthony: Critique of the
Draft proposed Fortran Standard.

Summary in FOR-WORD, Fortran Development Newsletter,
Vol 2, No. 3, July 1976, pp 24-26. Full text may
be obtained from Wagener at the Computer Science
Department, State University of New York, Brockport,
New York 14420.

van WIJNGAARDEN, A. et al.: Revised report on the algorithmic language
ALGOL 68. Springer-Verlag, Berlin-Heidelberg-New York, February 1976.
Also in Acta Informatica, Vol. 5 (1975), pp. 1-236.
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4. NUMERICAL PROGRAM LIBRARIES

a) GENERAL ARTICLES

AIRD, T J; BATTISTE, E L; BOSTEN, N E^DARILEK, II J and
GREGORY, W C: Name Standardization and Value Specification
for Machine Dependent Constants. SIGNUM Newsletter, Vol.9,
No. 4, October 1974, pp. 11-13.

BATTISTE, E. L.: The Production of Mathematical Software
for a Mass Audience, pp. 121 - 130.

In RICE, John R (Ed): Mathematical Software, Based on the
proceedings of the Mathematical Software Symposium held
at Purdue University, Lafayette, Indiana, April 1970.
Academic Press, New York 1971.

BATTISTE, E L: Mathematical Software Patterns. SIGNUM
Newsletter, Vol 10, No. 1, January 1975, pp. 17-20.

BATTISTE, E. L., COWELL, W. R. and RICE, J. R.: Tutorial on organized
activities and outlets for mathematical software. Audiocasette from ACM 75
National Conference in Houston, Texas. Available from Information Casettes,
645 North Michigan Avenue, Chicago, Illinois 60611.
Contains information on various source types, technical, financial
and organizational problems.

BATTISTE, Edward L.: Basic mathematical and statistical software problems,
Proceedings of Computer Science and Statistics, 8th Annual Symposium on the
Interface, University of California, Los Angeles (13-14 February 1975)
p. 162.

BENSON, A. and EVANS, D. J.: Mathematical software. Software 71,
D. J. Evans (ed.),Transcripta Books (1972), pp. 35-44.

BISH, D R B and COOPER, J R A: Guide to the NPL Algorithms
Ldhrary. NPL Report NAC 64, February 1976. Division of Numerical
Analysis and Computing, National Physical Laboratory, Teddington,
England.

BOYLE, J. M. et al [1972]: NATS, A Collaborative Effort to Certify
and Disseminate Mathematical Software, Proceedings, ACM Conference,
pp. 630 - 635- . . ^ _ . .. , ..
Probably the best overview of principles and ideas behind "one
National Activity to Test Software.
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CARVER, M B (1974): FORSIM: A FORTRAN Package for the Automated
Solution of Coupled Partial and/or Ordinary Differential Equation
Systems, User's Manual. AEClr4844, November 1974.

E. CATE, A. ERISMAN, P. LU and R. SOUTHALL - Boeing Page 272
A User Oriented Multi-Level Math Library

In: Rice, John R.
Mathematical Software II, Informal Proceedings of a
Conference.
Purdue University, May 29-31, 1974.

CODY, W J (1974): The Construction of Numerical Subroutine-
Libraries, SIAM Review 16(1), pp. 36-46.

CODY, William J.: Robustness in mathematical software, Proceedings of
the 9th Interface Symposium on Computer Science and Statistics, Harvard
University (1-2 April 1976), p. 76.

COWELL, Wayne R and FOSDICK, Lloyd D: A Program for
Development of High Quality Mathematical Software.
University of Colorado, Department of Computer Science,
Boulder, Colorado 80309. Report CU-CS-079-75* Sept, 1975-

DICKINSON, A. W., HERBERT, V. P., PAULS, A. C. and ROSEN, E. M.:
The Development and Maintenance of a Technical Subprogram
Library, pp. lln - 151.

In RICE, John R (Ed): Mathematical Software. Based on the
proceedings of the Mathematical Software Symposium held
at Purdue University, Lafayette, Indiana, April 1970.
Academic Press, New York 1971.

CHARLES DUNHAM - University of Western Ontario page 214
Development and Publication of Numerical Algorithms -218

In: Rice, John R.
Mathematical Software II, Informal Proceedings of a
Conference.

Purdue University, May 29-31, 1974.
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EINARSSON, Bo: Oversikt av existerande programbibliotek (inom numerisk
analys) (in Swedish). (A Review of Existing General Program Libraries
(for Numerical Analysis)) ITM Working Paper No. 10 (1973).
Contains a description of the most usual program libraries with comments
on availability, economical conditions and reliability. An addendum
from March 1974 is also available from ITM.

EKBLOM, liakan (1973): Matematisk programvara; problem och mojlig-
neter (in Swedish) (Mathematical software; problems and possibili
ties), Ref: DATA No. 6 ,
Concentrates on the role of the computer centre in distributing
mathematical software. Contains a review of the. Stanford study
of FORTRAN programs by Knuth.

FADEN, Ben R (Ed) (1971): Computer programs directory. CCM In
formation Corp., New York, 399 pp.
This book is intended to serve as a unified program library
catalog for the unit members within the Joint User Group of
the ACM. The book can be important in efforts to develop industry
wide standards for program documentation, because
there are already standards in force within the individual
units.

The directory contains two main sections: a program description
section and a subject index. About 1000 programs from 11 units
are listed, the most recent additions having been made in late
1970.

The 1974 edition is available from Macmillan Information, 866
Third Avenue, New York.

FORD, Brian: The Nottingham Algorithms Group (NAG) Project.
SIGNUM Newsletter, Vol 8, No. 2, April 1973, pp. 16-21.

FORD, B and HAGUE, S J: The organisation of numerical algorithms
libraries, pp. 357-372.

In EVANS, D J (Ed): Software for Numerical Mathematics.
Proceedings of the Loughborough University Conference of
the Institute of Mathematics and Its Applications held
in April 1973, Academic Press, London 1974.

FORD, B and SAYERS, D K: Developing a Single Numerical Algorithms
Library for Different Machine Ranges. ACM Transactions on Mathe
matical Software, Vol 2, No. 2, June 1976, pp 115-131.

FOX, P: PORT - a portable mathematical subroutine library. See COWELL,
Wayne R. (ed.) in section 2, Books related to Numerical Software.
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FRANCE, James W.: The BMD and BMDP series of statistical computer
programs. Communications of the ACM, Vol. 19, (October 1976), pp. 570-576,

FRITSCH, F. N.: Construction of mathematical software, part 1: general
design. UCID-30050, part 1. Lawrence Livermore Laboratory, August 1972,
34 pp.

GEPNER, Herbert L.: User ratings of software packages, Datamation
(December 1976), pp. 108-133.
More detailed results are available as "User Ratings of Proprietary
Software" for $12 from Datapro Research Corporation, 1805 Underwood
Boulevard, Delran, New Jersey 08075.

M. A. HENNELL - University of Liverpool Page 269
The Design and Implementation of an Algol 68
Numerical Algorithms Library for NAG

In: Rice, John R.
Mathematical Software II, Informal Proceedings of a
Conference.
Purdue University, May 29-31, 1974.

INTERNATIONAL COMPUTER PROGRAMS Inc: Software Directory.
1119 Keystone Way, Carmel, Indiana 46032.
More than 3,000 proprietary software products produced by more
than 800 vendors are described in the latest semiannual, two-
volume ICP Software Directory. The first volume (338 pp.) is
on systems software, and the second (614 pp.) covers applica
tions software. There are over 2,000 product updates in this
version, plus 600 new product listings. Price: 2100/yr. by sub
scription, or S60 for two volumes on a one-time basis.

JOHNSON, 0 G: IMSL's Ideas on Subroutine Library Problems.
SIGNUM Newsletter, Vol 6, No. 3, November 1971, pp. 10-12.

NEWBERY, A. C-.R.: The Boeing Library and Handbook of Mathe
matical Routines, pp. 153 - 169-

In RICE, John R (Ed): Mathematical Software. Based on the
proceedings of the Mathematical Software Symposium held
at Purdue University, Lafayette, Indiana, April 1970.
Academic Press, New York 1971.
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^^^^^^^ 1975. .100 pp.,
Price: S20.

pooL> ,. c. t., -^^rs s^cossssssr^sii.Argonne National Laboratory (1976), PP
from NTIS).

PRENTICE, J. A.: The development and maintenance of multi-
Sne softvare in the MAG project pp.383 ;^ s
In EVANS, DJW£%Z£JX^S%^«

in April 1973, Academe Press, Lonaon

RICE, John H.: The Distribution and Sources of Mathematical
SKhn™:.1^ Challenge for Mathematical Softvare,
ST S*". W« K(Ed): Magical g^-^« £d
^s;ar. ™i- *** -7o-
Academe Press, New York 1971.

RTP.E J R• The algorithm selection problem, in Advances in Computers.
Vol 15i Yovitsand lubinoff (eds.). Academic Press. New York (1976)
pp. 65-118.

RICE> JohnK, Software ^^^^^^^T^^^'^ifthe STKesearc^ctions in Software Technology.
^c q T- The Design and Implementation

RICHARDSON, MGand.^S>J? J' Svstem. SOFTOARE - Practice
of the NAG Master Library File System.°&E$erience(1976). In Press.

-24-



XHLCHTNER, 0; SCHMID, F and ZELLE, K: Algoritrran Programme
rrogrammpakete, Institut fOr Stadtforschung, 'Aahringer-
strasse 6-8, A-109 0 Wien. Verlag Jugend & Volx, Wien (Schilling ^;:)

A Catalog of more than 3000 subroutines from journals, research
centers, and computer manufacturers.

SMITH, B. T., BOYLS, J. M, and CODY, W. J.: The NATS approach
of quality softvr.re, pp. 393 - U05.

In EVANS, D J (Ed): Software for Numerical Mathematics.
Proceedings of the Loughborough University Conference of
the Institute of Mathematics and Its Applications held
in April 1973, Academic Press, London 1974.

:;MITH, B.T. et al: Matrix Eigensystem Routines, EISPACK
';uide, Second Edition , Lecture Notes in Computer Science,
Vol. 6, Springer-Verlag, Berlin-Heidelberg-New York 1976.

STUTTER, Hans J: Some Aspects of Numerical Software.
IFIP WG 2.5 Position Paper, January 13-16, 1975, Oxford
University, 5 pp.

TAYLOR, D. B., FORD, B. and HAGUE, S. J.: Management w««*-«

pp! 37T 382.°n C°^Utat—1 ^ *» multi^achine en™cLeut,
In EVANS, D J (Ed): Software for Numerical Mathematics.

Proceedings of the Loughborough University Conference of
the Institute of Mathematics and Its Applications held
in April 1973, Academic Press, London 1974.

^re! PP.' £f *$£" ^^ "™*ri™1 ^^tics •
In RICE, John R(Ed): Mathematical Software. Based on the

£°K^i ° *• Mat*ematical Software Symposium^ iSwat Purdue University, Lafayette, Indiana, April 1970
Academic Press, New York 1971.
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WAITE, W M: Hints on Distributing Portable Software. Software
Practice and Experience, Vol 5, pp. 295-308 (19 75).

WilTEMAN, J R (1975): A Bibliography for Finite Elements.
202 pp. Academic Press, London.
The present work cites almost all the significant papers
on advances in the mathematical theory; reports on applications;
covers such topics as classical analysis, functional analysis,
approximation theory, fluids and diffusion; lists finite element
packages.
Ref: Inst. Maths. Applies, Vol 16(1), 1975.

ZIELKE, G: ALGOL-Katalog Matrizenrechnung. Munchen-
Wien: R. Oldenbourg Verlag. 1972. DM 32.-, 148 pp.
A catalog of more than 400 published Algol procedures
for matrix problems, with comments on accuracy and usefulness.
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4. NUMERICAL PROGRAM LIBRARIES

b) SOME COMMERCIAL NUMERICAL LIBRARIES (available at cost)

1. IMSL is a mathematical and statistical subroutine library

in Fortran, available for IBM 360/370, Xerox, UNIVAC 1100,
Honeywell-Bull 600/6000, DEC System-10, CDC 66OO/76OO/
CYBER 70/170, Burroughs 6700/7700

It is used at five hundred computer centers. New release

each year as announced.Further information from International
Mathematical & Statistical Libraries, Inc., 7500 Bellaire

Boulevard, Sixth Floor, GNB Building, Houston, Texas 77036.

Tel. (713) 772-1927.

2. NAG is a British subroutine library, available in both

Fortran and Algol 60. An Algol 68 version is being developed.

Versionsexist for IBM 360/370,CDC 66OO/76OO, CYBER 70/170,-

Burroughs 5700/6700/7700, UNIVAC 1100, PRIME, DEC System 10

and various ICL computers. It is used extensively in British

Universities and is nov; being made available internationally.

Further information from the NAG Central Office, 7 Banbury

Road, Oxford 0X2 6NN, England.Tel (O865) 511245.

New release each year as announced. Work is in progress on a version

for GEC computers.

Ref. Bulletin of the Institute of Mathematics and its

Applications, Nov 1972, SIGNUM Newsletter, Vol. 8,

No. 2 (April 1973), pp. 16-21, and in "Software for

Numerical Mathematics", Ed. by D.J. Evans, Academic Press,

London 1974.
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3. The PORT Mathematical Subroutine Library is arather recent
t,vF-Hi*rP nroduct from Bell Laboratories, Murray Hill,N^Sey"7974. It has been written with particular emphasis
on portability, which is achieved by careful language
specSiStion and specifying computer classes by means of
Redefined machine instants, The library has been Ascribed
L Phvllis Fox see references in section 2, COWELL, Wayne R
^dS with enSy FOX. and section 4a. The l^raiy has been
tested extensively on IBM and Honeywell.

.,-MoK-i-Mt-v •?«? eiven in the SIGNUM Newsletter, Vol. 11,Information on availability is given ±.u
No. 2 (August 1976), p. 8.

P. A. Pox, A. D. Hall and N. L. Schryer,
"The PORT Mathematical Subroutine

Library", Computing Science Technical
Report No. 47 3 Bell Laboratories, Murray
Hill, New Jersey, September 1976.

**• SL-Math is a numerical program library available as a
Program Product from IBM. The source code, written in
Fortran, contains routines for sparse matrices. Ref.
IBM System/360 and System/370, IBM 1130 and IBM 1800,
Subroutine Library-Mathematics, User's Guide SH 12-
5300-0, and Subroutine Library Mathematics, General
Information GH 12-5103-0, (1971).

A version in PL/1 is called PL-Math, but does not con

tain the sparse routines.

5. BOEING has developed a large numerical program library for
use on CDC computers. A description is in A.C.R. Newbery,
"The Boeing Library and Handbook of Mathematical Routines",
in "Mathematical Software", Ed. by John R. Rice, Academic

Press, New York 1971, PP« 153-169.

Further information from Control Data. This library is now

considered almost obsolete.
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4. NUMERICAL PROGRAM LIBRARIES

c) SOME NON-COMMERCIAL NUMERICAL LIBRARIES

1. SSP. This old and well-known Fortran library from 1311 is available

on most computers. It is considered to be out-of-date

but still used. There also exists- a PL/1 version (The
only known non-commercial PL/1 library?) Ref. System/360
Scientific Subroutine Package, Version III, Programmer's
Manual GH 20-0205-3 with Technical Newsletter N 20-1944.

2. MATH-PACK. Univac has a Fortran library similar to SSP.
Most other computer manufacturers also have similar

libraries.

3. CNRS. A collection "Procedures Algol en Analyse Num^rique"
has been issued by Centre National de la Recherche Scien-

tifique, Service des Publications, Ventes 15, Quai Anatole-

France, Paris 7»

4. HARWELL. The United Kingdom Atomic Energy Authority Research
Group at Harwell has a large Fortran library, that is being

used also at many other centers. Further information is

available from Mr S. Marlow, Building 8.9, AERE, Harwell,

Oxfordshire 0X11 ORA. See.also the report AERE-R 7477, A

catalogue of Subroutines.

The original version is for IBM 360/370. The library is
specially strong in optimization and sparse matrices.

5. NPL. The National Physical Laboratory has a large library
of routines which aims to cover most numerical processes

widely required in the scientific disciplines. The Algo

rithms are coded in Algol 60 and Standard Fortran although

some may be available in one language only. The highest
degree of machine and compiler independence has been aimed
at. There is one document for each algorithm for each avail

able language. Routines may be supplied individually.
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The library is based upon expertise accumulated by numeri

cal analysts at NPL through years of research and problem

solving. These analysts may be consulted upon most numerical

problems and usually provide advice and assistance in the

early stages of use of an algorithm. Material is continually

added to the library as a result of research effort at NPL.

A guide to the library will be supplied free of charge upon

application to: Dr. J.R.A. Cooper, Division of Numerical

Analysis and Computing,National Physical Laboratory. Tedding-

ton, Middlesex TW11 OLW.

6. NATS. National Activity to Test Software is a United

States project managed by the Applied Mathematics Divi

sion of the Argonne National Laboratory in cooperation

with universities in North America and Europe.So far the

eigensystem package EISPACK and the special functions

package FUNPACK are available for all main U.S. com

puters .

Further information from Burton S. Garbow, Applied

Mathematics Division, Argonne National Laboratory,

9700 South Cass Avenue, Argonne, Illinois 60439.

EISPACK is available for IBM 360/370, CDC 66OO/76OO,

UNIVAC 1100, DEC System-10, Honeywell 600/6000 and

Burroughs 67OO.

FUNPACK is avaiable for IBM 360/370, CDC 66OO/76OO

and UNIVAC 1100.
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Ref. Garbow, B.S.: EISPACK - A Package of Matrix

Eigensystem Routines, Computer Physics Communica

tions, Vol. 7, No. 4, (April 1974), pp'.179-184.

Smith, B.T., et al: Matrix Eigensystem Routines-

EISPACK Guide, Lecture Notes in Computer Science,

Volume 6, Second Edition, Springer-Verlag, Berlin-

Heidelberg - New York, 1976.

7. JPL. The Jet Propulsion Laboratory in Pasadena, Cali
fornia has a private library, described in Report
1846-23; Rev. A, February 1, 1975- This report is an
excellent example of how a private library ought to
be documented and presented to its local users.

8. NUMAL.

On request of the Academic Computing Centre of Amsterdam
(SARA) the Mathematical Centre adapted and extended its
library of numerical procedures for use with the CD CYBER
70 System, the resulting library called "NUMAL" (» NUM» ERICAL
PROCEDURES IN '?AL"G0L 60).

The aim of NUMAL is to provide a high level numerical library
for Algol 60 Programmers. The library contains a set of
validated numerical procedures together with supporting
documentation. Except for a small number of double precision
arithmetic routines all the source texts are written in
Algol 60 and they are to a high degree independent of the
computer/compiler used.
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The library is now in use by several scientific computer

centers in the Netherlands. Full reference documentation

(ca. 800 pages) is distributed to subscribers. Once a

year additions and improvements are released.

Ref. Mathematical Centre report NW8/76: NUMAL,a library

of numerical procedures in ALGOL 60. Index and KWTC-

index (3rd edition).

Further information from Stichting Mathematisch Centrum,

2e Boerhaavestsaat 49, Amsterdam-1005, The Netherlands.

9 CERN. The "Centre Europeenne pour la Recherche Nucllaire"
in Geneva has one of the largest subroutine libraries m
Europe. It'is intended for the CDC 66OO/76OO series u
mappings exist to other systems, including UNIVAC 1100.
Some routines are very machine dependent. The library is
classified according to SHARE and contains three categories

a) numerical routines
b) data manipulation routines
c) nuclear physics applications

Further information from Program Librarian, CERN, Div,
CH-1211 Geneva 23, Switzerland.
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10. CPC (Computer Physics Communications Program Library).
Computer programs in Physics are being collected at the
Queen's University of Belfast and are announced in the
Computer Physics Communications, see Volume 1 (1970),
pp. 473-476 and Volume 10 (1975), P- 203- The current
indexes of the contents of the program library as

well as the programs are available from the C.P.C.

Program Library, School of Physics and Applied Mathe
matics, Queen's University, Belfast BT7 1NN,Northern

Ireland.

11. ANL. The Argonne Code Center is responsible for opera
ting a computer software and data exchange and information
center under U.S. Energy Research and Development Admini
stration. Registered Installations receive a copy of the
Program Abstracts, ANL 7411. A nominal fee is required for
non-ERDA installations. Information is available from:

Argonne Code Center
Argonne National Laboratory
9700 South Cass Avenue

ARGONNE, Illinois 60439.

12. CACM. Collected algorithms from ACM is a collection of the algorithms
published in the Communications of the ACM and ACM Transactions on
Mathematical Software. The 1976 Index is published in Communications of
the ACM, Vol. 19 (1976), p. 696. Further information from ACM.
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5. CLASSIFICATION

A keyword index, as well as a revised classification scheme, is being
developed for the Collected Algorithms from ACM.

BOLSTAD, John: A Proposed Classification Scheme for Computer
Program Libraries. SIGNUM Newsletter Vol 10, No. 2-3,
November 1975, pp. 32-39.

CODY, William J: Letter to Professor Lloyd D Fosdick
Dec 3, 1974, regarding the proposed Bolstad Classification
scheme (3 pp.).

FORD, Brian: Classification of Numerical Algorithm Libraries.
Manuscript 9 January 1975, Oxford University (2 pp.)

FOSDICK, Lloyd D: Indexing system for algorithms based on
key words and phrases. Draft, June 10, 1975.

IBM Systems Reference Library, Catalog of Programs for IBM
System/360, GC 20-1619.
Contains three different classification systems, of which
the- one for Type III and IV Programs is being used widely.

KLAUS, Roland L: Short Communications. A Numbering scheme for
a computer programming library. SOFIWARE - Practice & Experience,
Vol 6, No. 3, July-September 1976, pp 435-437.

KROGH, Fred T.: A classification scheme for computer program libraries
Jet Propulsion Laboratory, Section 366, Computing Memorandum No. 413,
revised 7 September 1976, 12 pp.
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6. DOCUMENTATION

BANKS, D., PERCIVAL, I. C. and WILSON, J. McB. [1972]: Stirling
FORDOC 01. A Set of Documentation Conventions for FORTRAN Packages
and Routines, Computer Physics Communications Vol 3, pp. 180 - 196.

Documentation conventions for FORTRAN are urgently needed to
provide for better understanding and communication of packages
and routines. The required properties of these conventiones are
defined, and a descriptive list of documentation conventions en
titled "Stirling FORDOC 01", in use at the University of Stirling
is presented in the appendix.

FRANZ£N,Margareta; HOLM, Gunnari 0HLS0N, Kjell: Dokumentation
av Datorprogram vid FOA (Documentation of Computer Programs
at FOA). FOA Report A 0009, October 1975. Available from
Forsvarets Forskningsanstalt, National Defence
Research Institute, S-104 50 Stockholm, Sweden.

FRITSCH, F. N. and HAUSMAN, R. F.: On the documentation of computer
programs, UCID-30043, March 1972, Lawrence Livermore Laboratory, 16 pp.

Contains suggested format for computer program documentation (7 pp.),
programming suggestions (5 pp.), and testing principles (1 p.).

r^TtoLr:i96«,°2 £TiShinE Pr°granB- SICNUM N&JSle«- V<* 3,

HOAGLIN, David C: Some Remarks on Implementing and Documenting
Random Number Generators. In the proceedings of "Computer
Science and Statistics: 8th Annual Symposium on the Interface,
1975", pp 213-216. (13-14 February 1975), University of California,
Los Angeles. !

INSTRUCTIONS TO AUTHORS (second revision). Computer Physics
Communications T1_ (1976), pp ix-xiv.

Shirley A. Lill, User documentation for a general numerical library:
the NAG approach, pp. 423-432 of D.J. Evans (Ed.), Software for Nume
rical Mathematics, Proceedings of the Loughborough University Con
ference of the Institute of Mathematics and its Applications held
in April 1973, Academic Press, London 1974.

•35-



LOZIER, W. E., MAXIMON, L. C. and SADOWSKI, V. L.: Documentation of
Mathematical Function Routines.

This paper concerns what kind of documentation that a program should
have for the purpose of certification and validation by an
independent tester, for example a reviewer for an algorithm journal.

NAG Reference Manual for Internal Project Use. NAG« Central Office,
7 Banbury Road, Oxford 0X2 6NN, England.

NEWMAN, N and LANG, T: Documentation for Computer Users. SOFT
WARE - Practice &Experience, Vol 6, No. 3, July-September 1976,
pp 321-326.

Page 233
v A REDISH - McMaster University

Tree Structures for a Program Library Index

to: Sm^'software II, Informal Proceedings of a
SrSSversity, May 29-31, 1974.

BOB^TS, K. V.: The Publication of Scientific FOR^N Programs,
Computer Physics Cc~c^on.^Vol 1 PP- 1^ 9^ ^^

This article outlines ^ genera p published scientific
necessary.if an^^^^SU. Programming conventions
programs xs to be ^^^ether with several automatic docu-
^ffi^r^Sn^ already been tried out and found useful.

•n at-Mr, A L Hillman, M. Shimell, SOAP - A programl^nZZ^^T'Jt^ 60W-, ComPutiuS W,
Vol. H, No 2 pp 133-135 (1971).

a tawrfncE A R.: Some experiments in improving program
SCOWEN, R. 8. an* L*™*att„ai Computing Symposium 1973," A GuntherIrSr?^! Zt^^l^^^^' Amsterdam (1974), pp. 55-58
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7. BIBLIOGRAPHIES

ACR- Quarterly bibliography of computers and data processing, a
subject/author index to computer literature. Published by Applied
Computer Research, P. 0. Box 9280, Phoenix, Arizona 85068.

ANNUAL BIBLIOGRAPHY OF COMPUTER ORIENTED BOOKS. Computing
Newsletter, Box 7345, Colorado Springs, Colorado 80933.

This bibliography contains more than 1000 entries.
Price: 2 4 (2 5 if invoice required).

BARNARD, David and THOMPSON, David: An annotated bibliography on computer
program engineering, University of Toronto, Toronto, Canada, 100 pp.
Available as R76-264 from IEEE Repository.

Fritz Bierbaum,

Intervall-Mathematik, Eine Literaturtibersicht, I«te™f *er?;ch* *?' +._
74/2 und 75/3, UNIVERSITAT KARLSRUHE, Institut ftir Praktische Mathematik,
D-75 Karlsruhe 1, Englerstrasse 2, Postfach 6380, Germany.

B. W. Boehm et al,

Characteristics of Software Quality, TRW SOFTWARE SERIES,
TRW-SS-73-09, December 1973» (Section 6 is a nine page anno
tated bibliography).

Available free of charge for institutions from TRW Technical '
Information Center, Mail Station S/1930, One Space Park, Redondo
Beach, California 90278, Phone (213) 535-4321.

BOEHM, Barry W.: Software engineering, IEEE Transactions on Computers, Vol. 25
(1976), pp. 1226-1241.
Survey with extensive bibliography.

CARPENTER, John'A.: KWIC index for numerical algebra. ORNL/CSD-18,
December 1976, 136 pp.
Supplement 1 to ORNL-4778 revision, see Householder below.

CARTER, Ciel: Guide to reference sources in the computer
sciences. Macmillan Information, New York, 1974, 237 pp.
225.
Some 900 basic information sources have been given a
critical evaluation. The sources are listed in ten cate

gories. The author has written a critical review for each
entry.
Ref: Computing Reviews 16 No. 28333 and 28475.
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COMPUTER PHYSICS COMMUNICATIONS: Cumulative Indexes, Vols 1-10
1976 (82 pp.) . '

Elise de Doncker and Robert Piessens,

A bibliography on automatic integration.

Journal of Computational and Applied Mathematics, Vol 2
No. k (1976), pp. 273-280. '

EDBERG, Eva and JOHANSSON, Jan: An annotated bibliography on mathematical
software and related topics, Institute of Applied Mathematics (ITM)
Box 5073, S-102 42 Stockholm 5, Sweden. Version 2.0 (December 1974), 20 pp
Reprinted in SIGNUM Newsletter, Vol. 11, No. 2 (August 1976), pp. 9-16
and No. 3 (October 1976), p. 6. '

FORSYTHE, George E: Recent References on Solving Elliptic
Partial Differential Equations by Finite Differences or
Finite Elements. SIGNUM Newsletter Vol 6, No. 1, January 1971,
pp. 32-56.

FREDRIKSSON, Billy and MACKERLE., Jaroslav: Structural Mechanics
Finite Element Computer Programs, Surveys and Availability.
Report LiTH-IKP-R-054, September 1975 (200 SwCr). Department
of Mechanical Engineering, Division of Solid Mechanics,
Linkoping University, Institute of Technology, S-581 83 Linkoping,
Sweden.

Myron Ginsberg, Bibliography 36.
A Guide to the literature of Modern Numerical Mathematics.
Computing Reviews, February 1975, PP« 83-97*

GIRARD, E and RAULT, J-C: L'etude des methodes de test et
devaluation de la fiabilite du logiciel (Study of test methods
and evaluation of software reliability). Report SCAS 74.589,
May 1974, in French, 89 pp. and a bibliography with 1556 items.
TH0MS0N-CSF, DIB, 33 Rue de Vouille, F-75724 Paris.
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GROOMS, David W:
Computer software reliability. Abibliography with abstracts. NTIS/PS-75/
486. National Technical Information Service (1975), 98 pp.

GROOMS, David W.: Symbolic programming (a bibliography with abstracts).
Si Technical Information Service (May 1976), NTIS/PS-76/0121/4WC.
GROOMS, David W.: Computer software maintenance (a bibliography with
abstracts). National Technical Information Service (May 1976),
NTIS/PS-76/0322/8WC.

GROOMS, David W.: Computer software transferability and portability
(a bibliography with abstracts). National Technical Information Service
(May 1976), 46 pp. NTIS/PS-76/0388/9WC.

GROOMS, David W.: Computer software standards (a bibliography with
abstracts). National Technical Information Service (June 1976), 92 pp.
NTIS/PS-76/0411/9WC.

GROOMS, David W.: Programming language design (a bibliography with abstracts)
Available as NTIS/PS-76/0747/6WC. 144 pp. (September 1976).

GROOMS, David W.: Automatic programming (a bibliography *ith abstracts).
Available as NTIS/PS-76/0748/4WC. 56 pp. (September 1976).

r*nnM<? David W.: Integration of partial differential equations (a
Sgra S with abstracts) NationalL Technical Information Service
(October 1976), 152 pp. NTIS/PS-76/0791/4WC.

OK00MS, David W.:. Integration of ^^^^%^T
(a bibliography with abstracts). NTIS/Fb /o/u*
Technical Information Service (November 1976).
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William C. Hetzel (Editor),

PROGRAM TEST METHODS, Based on the proceedings of the Computer Program
Test Methods Symposium held at the University of North Carolina, Chapel
Hill, June 21-23, 1972. Prentice-Hall, Englewood Cliffs, 1973.

Part IX, Bibliography, is an extensive annotated bibliography, pp. 313-
348.

HOUSEHOLDER, A. S.: KWIC index for numerical algebra, ORNL-4778 revision,
June 1975, 627 pp.
This listing combines, updates, and otherwise augments all previously
issued volumes. The intention has been to list recent literature and
selected older classics that have a possible interest for those
working in this branch of numerical analysis.

See also the supplement by Carpenter. Both reports are available
from the National Technical Information Service at the prices $13.60
and $6, respectively.

INFOTECH: A Bibliography of Computing. Infotech Information Ltd,
Nicholson House, Maidenhead, Berkshire, England, 1974.

International Computer Bibliography, published by the National Computer
Centre, Manchester, England, in cooperation with Stichting Het Nederlands
Studiecentrum voor Administratieve Automatisering, Amsterdam, Holland
(1968), 327 pp.

Loren P. Meissner,

Structured Fortran Bibliography (i),
F0R-W0RD, Fortran Development Newsletter, No. 2, 24 March 1975*
(Loren P. Meissner (50-B 3239), Lawrence Berkeley Laboratory,
University of California, Berkeley, California 94720).

MEISSNER, Loren P.

Structured Fortran Preprocessor Survey. (Preprocessor update)

J0R-W0RD, Fortran Development Newsletter, Vol. 2, No. 1, pp. 4-5#

Loren P. Meissner,

Fortran Bibliography.

FORWORD, Fortran Development Newsletter, No. k9 August 1975, p. 7.
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Edward F. Miller, Jr.,

Document List, Program Validation Project, GENERAL RESEARCH CORPORATION,
5383 Hollister Avenue, P.O. Box 3587, Santa Barbara, California 93105.

MISURI, Giorgio: Survey of Existing Prograirrdng Aids.
SIGPLAN Notices, Vol 11, No. 8, August 1976, dd 38-41*
(33 refs).

NTIS: Weekly government abstracts: Computers, Control and Information
Theory.

PIESSENS, Robert: A bibliography on numerical inversion of the
Laplace transform and applications. Journal of Computational
and Applied Mathematics, Vol 1, No. 2, 1975, pp. 115-128.

PIESSENS, R. and DANG, N. D. P.: A bibliography on numerical inversion
of the Laplace transform and applications: a supplement. Journal of
Computational and Applied Mathematics, Vol. 2, No. 3, (1976), pp. 225-228,

William G.Poole, Jr. and Robert G. Voigt, Bibliography 35.

Numerical Algorithms for Parallel and Vector Computers: An
Annotated Bibliography. Computing Reviews, October 1974,
pp. 379-388.

RAND CORPORATION: A bibliography of selected Rand publications,
Computing Technology, The Rand Corporation, Santa Monica, California,
SB-1036 (January 1972), 106 pp.

RHEINBOLDT, Werner C: Non-linear Systems of Equations. SIGNUM
Newsletter Vol 4, No. 1 (January 1969), pp. 15-21.

P.L.J, van Rooij and F. Schurer,

A bibliography on spline functions. II.

T.H.-Report 73-WSK-01, January 1973, Department of Mathematics,
Technological University Eindhoven, P.O. Box 513, Eindhoven,
The Netherlands.
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SAMMET, Jean E.: Roster of programming languages for 1974-75, Communications
of the ACM, Vol. 19 (1976), pp. 655-669.

SCHUCANY, W. Ro, MINTON, P. D. and SHANNON, B. S., Jr. [1972]: A survey
of Statistical Packages, Computing Surveys U(2), pp. 65 - 79.
This survey of 37 existing nackages does not inciude a real evaluation.

TRW: Index to Publications in Print, TRW SOFTWARE SERIES,
TRW-SS-Index (cf. Boehm above for address)

ULERY, Dana L; KHALIL, Hatem M: Selected Bibliography on
Languages for Numerical Linear Algebra. SIGNUM Newsletter
Vol 7 No. 2, July 1972, pp. 18-21.

USOW, Karl H: Certification Bibliography. SIGNUM Newsletter
Vol 4, No. 3 (October 1969), pp. 16-18 and Vol 5, No. 2 (August 1970),
pp. 14-15.

WHITEMAN, J R: A Bibliography for Finite Elements. Academic Press,
London 1975. 202 pp., £3.50/29.25.

The present work cites almost all the significant papers on ad
vances in the mathematical theory, reports on applications; covers
such topics as classical analysis, functional analysis, approxi
mation theory, fluids and diffusion; lists finite element packages.

«*"} ^^eTttlolT^l oflSrfs 20sc;ii;nerus1uD3Uc:tdion 266,^March ml^anhrecialluStion 309, Decker 1968, 463 and 381 pp.
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8. DESIRABLE LANGUAGE FEATURES FOR NUMERICAL PROGRAMMING

GANNON, J. D. and HORNING, J. J.: Language design for programming
reliability, IEEE Transactions Software Engineering, Vol. 1, No. 2 (1975)
pp. 179-191.

TFAR C W• What do we need in programming languages for mathematical
software? Department of Computer Science, University of Illinois at Urbana-
Champaign, Report UIUCDCS-R-74-652, 1974, 26 pp.

HULL T. E. andHOFBAUER, J. J.: Language facilities for numerical
computation, 1974, 18 pp. See also in Rice, John R (ed.): Mathematical
software II, Informal Proceedings of a conference, Purdue University,
29-31 May 1974. (pPo i - 18)

WEXELBLAT, Richard L.: Maxims for malfeasant designers, or how to design
languages to make programming as difficult as possible. Proceedings of the
2nd International Conference on Software Engineering (13-15 October 1976),
San Francisco, CA. Available from ACM or IEEE, Catalog No. 76 CH1125-4C,
pp. 331-336.

As the title implies, this article contains undesirable
language features for numerical programming.

-43-



9. COMMUNICATION LANGUAGES

W. MORVEN GENTLEMAN - University of Waterloo Page 303
Interface between Numerical Analysis and Symbolic
Computation

In: Rice, John R.
Mathematical Software II, Informal Proceedings of a
Conference.
Purdue University, May 29-31, 1974.

RICE, John R: NAPSS-like Systems, Problems and Prospects.
In "Proceedings of The National Computer Conference 1973,
AFIPS, pp 43-47.

JOE THAMES - PROSE, Inc. Pa8e 302
PROSE, A Very High Level General Purpose Language

In: Rice, John R.
Mathematical Software II, Informal Proceedings of a
Conference.

Purdue University, May 29-31, 1974.

WAITE, W: Intermediate Languages - Current Status.
See COWELL, Wayne R (Editor) in section 2, Books related
to Numerical Software.
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10. FORTRAN DIALECTS

ALCOA, Aluminium Company of America: Tests of Standard Fortran.
Tests programs which facilitate the checking of standard
Fortran compilers, developed as ALCOA Engineering Standard
32.6.7.1 - May, 1972, are available from

Dr T J Williams
Purdue Laboratory for Applied Industrial Control
Purdue University
West Lafayette
Indiana 47907

The charge for the card deck is US 220 plus postage (for
15 pounds).
Note: This package can be considered as the opposite of PFORT,
which checks the program, and not the compiler.

ARNBORG, Stefan: Kbnvertering av Datorprogram fran IBM S/360
till DEC-10 (Conversion of Computer Programs from IBM S/360
to DEC System 10) (in Swedish). FOA Report C 20086, January 1976.
Available from FSrsvarets Forskningsanstalt, National Defence
Research Institute, S-104 50 Stockholm, Sweden.

BULUT, Necdet; HALSTEAD, M H and BAYER, Rudolf: Experimental
validation of a structural property of FORTRAN algorithms.
Proceedings of the ACM 1974 Annual Conference, San Diego, California,
November 1974, ACM, New York, 1974, pp. 207-211. Ref: Computing
Reviews Vol 16 (07), July 1975, review No. 28533.

CHUNG-PHILLIPS, Alice and ROSEN, R W: A note on dynamic
data storage in FORTRAN IV. The Computer Journal, Vol 18(4),
November 1975, pp. 342-343.

COOK, Margaret M.: FORTRAN compiler validation system (1977). Version 1.0,
The U. S. Navy has already in July 1976 issued a compiler
validation system for the intersection of ANS X3.9-1966 Fortran and
the proposed new Fortran. It is not known whether the Navy will
update according to the changes in the proposed standard. The system
is available as AD-A030 209/1WC: "Population File" on Magnetic Tape,
AD-A030 210/9WC: User's Guide, 48 pp., AD-A030 211/7WC: Detailed
Test Specifications, 246 pp.
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EINARSSON, Bo: Remark on Algorithm 24, Regarding a Very
Common Violation of the Fortran Standard. Computing,
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Awikelser fran Standard FORTRAN - Nar, Var, Hur pa FOA
(Deviations from Standard FORTRAN - When, Why and How at
FOA). FOA Report C 20083, December 1975. Available from
Forsvarets Forskningsanstalt, National Defence Research
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WHITTEN, Douglas E and deMAINE, Paul A D: A Machine and Configuration
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11. TRANSPORTABILITY

T. AIRD, E. BATTISTE and W. GREGORY - IMSL, Inc. Page 278
Portability of Mathematical Software Coded in
an ANSI Based Fortran

In: Rice, John R.
Mathematical Software II, Informal Proceedings of a
Conference.
Purdue University, May 29-31, 1974.

AIRD, T. J.: The FORTRAN converter-user's guide, International Mathematical
and Statistical Libraries, Inc., Houston, Texas (1976).

AIRD, T. J., BATTISTE, E. L. AND GREGORY, W. C: Portability of mathematical
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ARNBORG, Stefan: Konvertering av Datorprogram fran IBM S/360
till DEC-10 (Conversion of Computer Programs from IBM S/360
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facilitate the development of quality mathematical software",

In: Information Processing 74, Proceedings of the IFIP
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Brown, P.J., Macro Processors and Techniques for Portable Software,

John Wiley & Sons, 1974.

-48-



BROWN, P. J. (ed.): Software portability, an advanced course. Cambridge
University Press, Cambridge, 1977, 336 pp., $14.95.
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Summary
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Piessens, R., An algorithm for automatic integration,
Angewandte Informatik 1£ (1975), PP- 399-401.

rd°?rogra^SGDivis on,PKatholieke University, L.u»en
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RARTON, D., WILLERS, I. M. and ZAHAR, Ro V. M.: Taylor
Series Methods for Ordinary Differential.Equations-An
Evaulation, pp. 369 - 390.
In RICE, John R (Ed): Mathematical Software. Based on the

proceedings of the Mathematical Software Symposium held
at Purdue University, Lafayette, Indiana, April 1970.
Academic Press, New York 1971. .

BUSHARD, Louis B.: Subroutine packages for the numerical solution of
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University of Toronto Pa&e 296
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Conference.
Purdue University, May 29-31, 19/4.
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pp. 603 - 637, errata in [197*0 11(3), page 68l.
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SIAM Review, Vol 18, No. 3, July 1976, pp 376-411.

A SILVER and E. SULLIVAN -Goddard Space Flight Ctr.
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Proceedings of the Loughborough University Conference of
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Malysis 1976", proceedings of the York University Conference
of the Institute of Mathematics and Its Applications held m
April- 1976, Ed. by RA Scriven and DJacobs, Academic Press,
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D AMOS, S. DANIEL and M. WESTON -Sandia Laboratories Page 257
CDC 6600 Subroutines IBESS and JBESS for Bessel
Functions Iv(x) and Jv(x), x>0, v>0

In: Rice, John R. ^ ,. ^ '
Mathematical Software II, Informal Proceedings of a
Conference.
Purdue University, May 29-31, 1974.
To be published in ACM Transactions on Mathematical Software.

BRENT, R P: Fast Multiple-Precision Evaluation of Elementary
Functions. J. Association for Computing Machinery, 23. (April,
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1967, 7 pp.

CLENSHAW, C. W.: Rational approximations for special functions,
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in April 1973, Academic Press, London 19/4.
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f' *TOF~ ]IL R(Ed): Mathematical Software. Based an the* SSeeffieof the Mathematical Sof^are Symposium held
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Dundee 1975, Springer Verlag, Berlin, 1976, pp 38-fd.
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ALGOL 68C Compiler. See COWELL, Wayne R (Editor) in section 2,
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In RICE, John R (Ed): Mathematical Software. Based on the

proceedings of the Mathematical Software Symposium .held
at Purdue University, Lafayette, Indiana, April 1970.
Academic Press, New York 1971.
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SCHONFELDER, J: The Production and Testing of Special
Function Software in the NAG Library. See COWELL, Wayne R
(Editor) in section 2, Books related to Numerical Software.

SCHONFELDER, J. L.: Special functions in the NAG library,
pp. 285 - 300.
In EVANS, D J (Ed): Software for Numerical Mathematics.

Proceedings of the Loughborough University Conference of
the Institute of Mathematics and Its Applications held
in April 1973, Academic Press, London 1974.
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No. 1, 1976, pp. 71-82.

TURNER, L Richard: Difficulty in Sin/Cos Routine. SIGNUM News
letter Vol 4, No. 3, October 1969, p. 13.

WALLACW, W. [1969 3: FORTRAN V Library Functions Reference Manual
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1971 Spring Joint Computer Conference (1971), pp. 379-385.
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DENNIS, J: Nonlinear equations and nonlinear least squares. In
"Survey of Numerical Analysis 1976", proceedings of the York
University Conference of the Institute of Mathematics and Its
Applications held in April 1976, Ed. by R A Scriven and D Jacobs,
Academic Press, to appear.

MAHENDRARAJAH, A. and FIALA, F.: A comparison of three algorithms for
linear zero-?one programs, ACM Transactions on Mathematical Software,
Vol. 2 (1976), pp. 331-334.

NERINCKX, D and HAEGEMANS, A: A Comparison of Non-Linear
Equation Solvers. Journal of Computational and Applied . ;
Mathematics, 2 (1976), pp 145-148. <

A comparative study of 10 Fortran and Algol
programs for solving non-linear equations with
one unknown, without using derivatives.

POWELL, M J D: A View of Unconstrained Minimization Algorithms
That Do Not Require Derivatives. ACM Transactions on Mathematical
Software, Vol 1, No. 2, June 1975, pp 97-107.

RAMSIN, HSkan [1973]: Metoder och program for ickelinjar optimering.
(in Swedish). (Methods and Programs for Non-linear optimization) ITM
Working Paper No 4. . .
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Vol. 17 (1976), pp. 329-342.

ATKINSON, Kendall E: A Survey of Numerical Methods for the
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. I
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Equations of the Second Kind

to! •*£1£l£Software II, Informal Proceedings of a
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Purdue University, May 29-31, 1974.
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-93-
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(13-15 October 1976), San Francisco, California. Available from ACM or
IEEE, Catalog No. 76 CH1125-4C, pp. 400-406.
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FLOYD, R. W.: Assigning meanings to programs, Proceedings American
Mathematical Society Symposium in Applied Mathematics, Vol. 19 (1967),
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Research Center, Report CSL 75-6 (July 1975).

NAUR, P.: Proof of algorithms by general snapshots, BIT, Vol. 6 (1966),
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ALLENSWORTH, J A: Structured Programming in Fortran. _
Sandia Laboratories, Albuquerque, N.M., Report SANI>75-0423,
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Proceedings of the 2nd International Conference on Software Engineering
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IEEE, Catalog No. 76 CH1125-4C, pp. 370-372.
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programming in FORTRAN. Informatie '(Amsterdam), Vol 17
(1975), pp 121-131.

DAHL, 0 J, DIJKSTRA, EW and HOARE, CAR: Structured
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ELGOT, Calvin C: Structured.programming with and without GOTO statements,
IEEE Transactions on Software Engineering, Vol. 2 (1976), pp. 41-54 and
errata p. 232.

GILB, T.: A skeptical view of structured programming and some alternatives-
part I, Computers and People, No. 5 (1976), pp. 20-23.
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structure, SIGPLAN Notices, Vol. 9, No. 5 (1975), pp. 31-36.
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HIGGINS, Donald S: SFTRAN -AStructured FORTFAN Translator.
Digital Equipment Computer Users Society, Maynard, Mass.,
USA. (DECUS No. 10-234).

•n- u» structured and should it be? In=S;en^/sro«"e ££?. MdU-Wesle,, Wins, Mass. (1975)
hULL, T E: Would you believe Structured Fortran? SIGNUM Newsletter
Vol 8, No. 4, October 1973, pp. 13-16..

j Discusses structured programming in connection with FORTRAN
J programmingo

HULL, T E: Correspondence on Structured Fortran. SIGNUM Newsletter
Vol 9, No. 2, April 1.974. p. 22.

INMON, Bill: An Example of Structured Design. Datamation,
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Structured Fortran Bibliography (i),
FOR-WORD, Fortran Development Newsletter, No. 2, 24 March 1975
(Loren P. Meissner (50-B 3239), ^«~??^•1S•7^0*at0^3r,University of California, Berkeley, California 94720).
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SIGPLAN Notices, Vol 11, No. 8, August 1976, pp 38-41.
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&

NEELY Peter M: The New Programming Discipline. Software-
Practice and Experience, Vol 6, No. 1, 1976, pp. 7-27. #
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on Fortran.
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pp 437-438.
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c pp. 421-425.
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REIFER, Donald J: The Structured FORTRAN Dilemma. SIGPLAN
Notices, Vol 11, No. 2, February 1976, pp. 30-32.
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gramming in PL/C r- An Abecedarian. Wiley, New York, 1973,
220 pp. Price: £ 3.75.
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for an electronic digital computer, Addison Wesley, Reading, MA. (1951).

iiDAMrar RARTH C- STRCMACS - An extensive set of Macros toS?gf.£2& pr.gr.nMng in 360/370 Asse^ly Lan^ge.
SISPLAN Notices, Vol 11, No. 8, August 1976, pp 31 3b.
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19. TEST PROBLEMS

Most references in section 16 (Evaluations) also contain
test problems.

AEGERTER, M. J.: Construction of a set of test matrices, CACM Vol 2,
pp. 10 - 12.

BRENNER, J. L.: A set of test matrices for testing computer programs,
CACM Vol 5, pp. M*3 - hkk.

CHARNES, A., RAIKE, W. M., STUTZ, J. D. and WALTERS, A. S.: On generation
of test problems for linear programming codes. Communications ACM, Vol. 17,
No. 10 (1974), pp. 583-586.

CLARKE, Lori: A system to generate test data and symbolically execute
programs, IEEE Transactions on Software Engineering, Vol. 2 (1976),
pp. 215-222.

CURTIS, A. R.: Stiff Ordinary Differential Equation Test Problems.
SIGNUM Newsletter Vol 8(U), pp. 10 - 12.

GABOW, H. N., MAHESHWARI, S. N. and OSTERWEIL, L. J.: On two problems in
generation of program test paths, IEEE Transactions on Software Engineering,
Vol. 2 (1976), pp. 227-231.

G00DEN0UGH, J. B. and GERHART, S. L.: Toward a theory of test data
selection, SIGPLAN Notices, Vol. 10, No. 6 (1975), pp. 493-510.

G00DEN0UGH, John B and GERHART, Susan L: Toward a theory of test data
selection. IEEE Transactions on Software Engineering, Vol. SE-1,
No. 2, June 1975, pp. 156-173, correction December 1975, p. 425.

GREGORY, R. T. and KARNEY, D. L. [1969]: A collection of Matrices
for Testing Computational Algorithms, Wiley, 15^ pp.
Contains a chapter on the construction of test matrices and a large
number of matrices with inverses, determinants, eigenvalues and
eigenvectors given. 8l references.

HALDI, J.: 25 integer programming test problems, Working Paper No. 43,
Graduate School of Business, Stanford University, Stanford, California,
December 1964.
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HENNEL. M A; HEDLEY, D and WOODWARD, M R: Experience with^gol 68 Numerical Algorithm Testbed. Ref: Proceedings
of the" "Polytechnic Institute of New York-MRI Symposium
on Computer Software Engineering", April 20-22, 1H/b.

wmm. W. I.. Methodology for the generation ^ progra^test_data,
IEEE Transactions on Computers, Vol. 24, No. 3 l«

- „ a mutton R A. : Automated generation of testcaseMILLER Jr., E. F. and MELTON, R.A„Aut J> oa Reliable
datasets. Proceedings of the In'ern?™n;i1ifornia pp. 5l-58 (and
Software, 21-23 April 1975, Los Angeles, Gal«°™a» »•
SIGPLAN Notices, Vol. 10, No. 6 (1975), pp. 51 58).

MILLER, Webb and SPOONER, David L.: Automatic generation of "°a"n8-
point test data, IEEE Transactions on Software Engineering, Vol. 2(1976),
pp. 223-226.

OSTERWEIL, Leon: Depth-first *^£%i«^??ZZ^t'M
Computer* t^^ZS^ZSZ.^. ««- ~"
KAMAMOORTH,, C. V et al =On the ^^^^£^^9^
data, IEEE Transactions of Software Engineerxug,
pp. 293-300.

RICE, John R: A set of 74 test functions for nonlinear
equation solvers, Report CS1>TR 34, Computer Science
Department, Purdue University, Lafayette, Indiana, April
1969.

WESTLAKE, Joan R. [1968]: A handbook of numerical matrix inversion and
solution of linear equations, Wiley, 171 pp.
Contains in an appendix hi test matrices together with their inverses
and/or eigenvalues.

wTTTE, Bruno FW: Comparative Tabulations of Test Problems
and Test Results for Hathewt^Q-?^ »«^f-
SICNUM Newsletter Vol 2, No. 3, December 1967, 12 pp.

ZIELKE, G: Testmatrizen mit freien Parametem. Computing 15 (2),
1975, pp. 87-103. (In German)
Test Matrices with Free Parameters. m 2
A method to construct test matrices with free parameters is
given. As an example of application a new test matrix of ^
even order which is also appropriate to the eigenproblem is
derived. Moreover some known test matrices with constant ^
elements are generalized in such a way that they can be supplied
with condition numbers of arbitrary order.
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20. MISCELLANEOUS

ABERTH, 0 [1974]: A Precise Numerical Analysis Program. CACM 17(9),
509 - 513.
A description is given of a program for computing the solution to
a small number of standard numerical analysis problems to any speci
fied accuracy, up to a limit of 2000 correct decimal places. Each
computed number is bounded in an interval with a multiple precision
midpoint. Arithmetic operations involving these numbers are executed
according to interval arithmetic concepts, with non-significant
digits automatically discarded. Details are supplied of problem
specification and computation.

AICA: Proceedings of the 1st AICA International Symposium on Computer
Methods for Partial Differential Equations (June 1975), 410 pp., $29.
Available from IMACS (AICA), Department of Computer Science, Rutgers
University, New Brunswick, NJ 08903.

AIRD, T., D0DS0N, D., H0USTIS, E. and RICE, J. [1973]: Statistics
on the Use of Mathematical Subroutines from a Computer Center Library.
SIGNUM Newsletter Vol 8(4), pp. 8 - 9»
Shows how the different FORTRAN functions and some mathematical
software were used at the Purdue University Computer Center.

C. BAILEY and R. JONES - Sandia Laboratories Page 281
Usage and Argument Monitoring of Mathematical
Library Routines

toS M&iSSal' Software II, Informal Proceedings of a
Conference.
Purdue University, May 29-31, 1974.

BARTH Jeffrey M.: An interprocedural data flow analysis algorithm.
Conference Record of the Fourth ACM Symposium on Principles of Programming
Languages, Los Angeles, California (17-19 January 1977), pp. 119-131.

BELL D : Programmer selection and programming errors, The Computer
Journal, Vol. 19 (1976), pp. 202-206.

BLAIN, Gj LABARTHE, h; RAULT, J-C, SCIARDIS, M and ZAMANSKY, P:
BAL: An Aid to Scientific Programming Based upon a "BANK of
ALGORITHMS". In "Information Processing 74", Proceedings of the
IFIP Congress 74, Ed. by Jack L Rosenfeld. North-Holland
Publishing Company, Amsterdam 1974, pp. 547-551.
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BLAIN, G* LAfiARTHE, Aand RAULT, J C: THE SYSTEM BAL: Atechnique
for spreading the use of CAD techniques within an industrial environ
ment. 12th Design Automation Conference, Boston, Mass., June 23-25,
1975.

BOEHM, B. W.: The high cost of software, Software World, Vol. 6, No. 1
(1975), pp. 2-10.

BOEHM, Barry W.: Software engineering, IEEE Transactions on Computers, Vol. 25
(1976), pp. 1226-1241. _

Survey with extensive bibliography.

hhvtf Tphpc! M- Note on "The Design of a User Interface to LargeE^ltoWs Under^BM 360/370 OS". SIGNUM News-
letter, Vol 10, No. 2-3, November 1975, p. 40.

BROWN, A. R. and SAMPSON, W. A.: Program debugging - the prevention and
cure of program errors. London, Macdonald (1973).

Also Elsevier Publishing Company, New York 1973, 166 pp.,$ 7.75.

BROWN, J. R., DeSALVIO, A. J., HEINE, D. E. and PURDY, J. ^.: AutomatedsSre quaiity:assurance: a case study of three systems, TRW-SS-72-02,
TRW Systems Group, Redondo Beach (1972), 15 pp.

BYRNE GDand HINDMARSH, AC: APolyalgorithm for the NumericalSion ordinary Differential Rations ACM ™actions on
Mathematical Software, Vol 1, No. .1, March 1975, pp. 71 96.

mm p p HFTRTCK W L., LIPOW, M. and THAYER, T. A., et al.,sSre'reiLbimy study" AD-787 784, TRW System Group, Redondo Beach
(1974), 109 pp.

CSC Report: The Evolution of Software. CSC Report, A
Publication of Computer Sciences Corporation, Vol 8 No. 2.
j9841 Airport Boulevard, Los Angeles, California 90045.

DONZEAU-GOUGE, V; HULT, G; KAHN, G; LANG, Band LEVY, J.J.:
A Structured-oriented Program Editor: A first step towards
computer assisted Programming. In "International Computing
Symposium 1975", Ed. by EGelenbe and DPotier, North-Holland
Publishing Co, Amsterdam 1975. Pp. 113-120.

ELSHOFF, James L.: An analysis of some commercial PL/l programs, IEEE
Transactions on Software Engineering, Vol. 2 (1976), pp. 113-120.
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ELSPAS, Bernard; LEVITT, Karl N; WALDINGER, Richard J
and WAKSMAN, Abraham: An Assessment of Techniques for
Proving Program Correctness. Computing Surveys, Vol 4,
No. 2, June 1972, pp. 97-147.

FAIRLEY Richard E: An Experimental Program-Testing Facility,
transactions on SofSare Engineering, Vol SE-1, No. 4, December
1975, pp. 350-357.

FELDSTEIN, A and GOODMAN, R: Convergence Estimates for the
Distribution of Trailing Digits. J. Association for Computing
Machinery, 23, (April, 1976), pp 287-297.

o ™ norm. Pitfalls in Computations, or Why a MathZrUnk^o^XnfZtl^l^r Technical Heport CS-lUT
(Tspie2d in-o-^n - the layman tothe^^^l^

STSSfrrtS; Snfalsr^nof-professional ^athaaaticians.
a. «-v,o Preference on the Validation andFOSDICK, Lloyd D..: Proceedings of ^Conference Colorado,

Distribution of Computer Software, 33^?J^ Science>
Technical Report No. CU-CS-UU4-/Z, ^ep ^ Qri,nQUniversity of Colorado, Boulder, Colorado 80309.

FOSDICK, Lloyd D. [1972]: The Production of Better Mathematical
Software, CACM Vol 15(7), PP* 611 - 6l7.

A well written summary of problems and possibilities for documen
tation, standardization and evaluation of mathematical software.
Contains extensive bibliography.

FRANCIS, Ivor; HEIBERGER, Richard Mand VELLEMAN, Paul r:
Report and Proposal of the Committee on Evaluation of Program
Packages to the Section on Statistical Computing, August 1974,
American Statistical Association, 14 pp.

FRITSCH, Fred N.: Profile on the Numerical Mathematics Section of
the Lawrence Livermore Laboratory. SIGNUM Newsletter, Vol 8(U),
pp. 9-10.

Contains a description of the work at the laboratory and a list
of reports,
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GABOW, H. N.,.MAHESHWARI, S. N. and OSTERWEIL, L. J.: Oil two problems in
the generation of program test paths, CU-CS-081-75, University of Colorado
(1975), 22 pp.

GAINES, R. S.: The debugging of computer programs (thesis), Working Paper
No. 266, Communications Research Division, Institute for Defence Analyses,
Princeton, N. J. (1969), 163 pp.

GANNON, John D and HORNING, J J: Language design for programming
reliability. IEEE Trans. Software Engineering SE-1, 2 (June 1975),
pp 179-191.

GAULDING, Scott N.: A software design methodology and tools, Digest of
Papers, Comp Con Spring 77, IEEE Catalog No. 77CH1165-OC, pp. 198-201.

C. WILLIAM GEAR - University of Illinois Page 19
What Do We Need in Programming Languages? -24

In: Rice, John R.
Mathematical Software II, Informal Proceedings of a
Conference.

Purdue University, May 29-31, 1974.

GIRARD, E and RAULT, J-C: A Programming Technique for Software
Reliability. Record of the 1973 IEEE Symposium on Computer
Software Reliability, April 30 - May 2, 1973, pp. 44-50.

GIRARD, E and RAULT, J-C: L'etude des methodes de test et devalua
tion de la fiabilite du logiciel (Study of test methods and evalua
tion of software reliability). Report SCAS 74.589, May 1974 in
French, 89 pp. and a bibliography with 1556 items. THOMSON-CSF,
DIB, 33 Rue de Vouille, F-75724 Paris.

GOODMAN, Richard: On Round-Off Error in Fixed-Point
Multiplication. BIT 16, No. 1, 1976, pp 41-51.

GOULD, J. D. and DRONGOWSKI, P.: An exploratory study of computer program
debugging, Human Factors, Vol. 16, No. 3 (1974), pp. 258-277.

IjANSON, R J:, KROGH, FT and LAWSON, C L: Improving the Efficiency %
of Portable Software for Linear Algebra. SIGtfUM Newsletter Vol 8, w
No. 4, October 1973, p. 16.
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HECHT, Matthew S. and ULLMAN, Jeffrey D.: A simple algorithm for global
data flow analysis problems, SIAM Journal on Computing, Vol. 4 (19/}),
pp. 519-532.

HEWITT, Carl E and SMITH, Brian: Towards a Programming Apprentice.
IEEE Transactions on Software Engineering, Vol SE-1, No. 1, March 1975,
pp. 26-45.

HILL, I. D. [1971]: Faults in Functions, in ALGOL and FORTRAN,
Computer Journal, Vol 1^3). it from routines
Discusses 7 different possibilities for error exixs
for computations of functions.

ELLIS HOROWITZ - University of Southern California . Page 45
A Sorting Algorithm for Polynomial Multiplication -83

In: Rice, John R.
Mathematical Software II, Informal Proceedings of a
Conference»
Purdue University, May 29-31, 1974.

HOWDEN., William E.: Reliability of the path analysis testing strategy,
IEEE Transactions on Software Engineering, Vol. 2 (1976), pp. 208-215.

HUANG, J C: Program Testing. (May 1974) Department of
Computer Science, University of Houston, Texas.

HUANG, J C: An Approach to Program Testing. ACM Computing
Surveys, Vol 7, No. 3, September 1975, pp. 113-128.

HULL, T. E. et al [1972]: The Correctness of Numerical Algorithms,
Proc of the Conf. on Proving Assertions About Programs, Jan. 1972.
Mong the numerous articles on proving the correctness of agiven
algorithm, this is the first to cover also the numerical aspects
(e!g. rounding errors). Examples are given from linear algebra
and ordinary differential equations.

IGNIZI0, James P. [1973]: Validating Claims for Algorithms Proposed
for Publication. Oper. Res. Vol 21, pp. 852 - 854.
Calls attention to the problems of validating the claims made for
algorithms in published papers, and proposes a system for review
that will validate such claims thoroughly before publication.
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RICHARD D. JENKS - IBM Research Laboratories Page 299
Systems for Symbolic Mathematical Computation -The
State of the Art

In: ^atici*Software II, Informal Proceedings of a
Conference. •'•„„„,-
Purdue University, May 29-31, 1974.

KAHAN, W: ASurvey of ^ ^^^prints of the IFIP Congress 71, Ljubljana nu&u*
Invited Papers, pp. 200-206.

a t -^ Tn "Information Processing 71' ,mm, K ASurvey of Error Analy.i»- &> Jf^Sj.^, vol. 2,

*" S£r3S£f>°«»™ II, Mor-1 Prooeedire. of .
Conference. 1Q7U
Purdue University, May 29-31, 19/4.

a vatt c <; • Concurrent software fault detection, IEEEKANE, J. R. andYAU, S. S.. Concurrent (1975), pp. 87-99.
Transactions Software Engineering, Vol. 1, No. 1 KM*)* PP

KULISCH U and BOHLENDER, G: Formalization and Implementa-
^n of Flowing-Point Matrix Operations. Computing 16 (3),
1976, pp 239-261.

LAMBIOTTE Jr, Jules J and VOIGT, Robert G: The Solution of
Tridiagonal Linear Systems on the CDC STAR-100 Computer. ACM
Transactions on Mathematical Software, Vol 1, No. 4, December 1975,
pp. 308-329.

LANG Bernard: Programming with Dummy Variables. In "Interna-
^nal^mSing S^posi- 1975", Ed. ***^£*» ?0t^
North-Holland Publishing Co, Amsterdam 1975. Pp. 191-196.

LLNFANT, Jand BURGEVIN, P: Empirical Data on Program Be^viour.
In "International Computing Symposium 1975", Ed. by E Gelenbe
and D Potier, North-Holland Publishing Co, Amsterdam 1975.
Pp. 163-169.
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LINNAINMAA, Seppo: Taylor Expansion of the Accumulated Rounding
Error. BIT 16 (1976), pp 146-160.

MADSEN, Niel K. and SINCOVEC, Richard F.: PDECOL: general collocation
software for partial differential equations, Preprint UCRL-78263, May 1976,
43 pp., Lawrence Livermore Laboratory. Submitted for publication.

MALCOLM, Michael A. [1973]: AMachine-independent ALGOL Procedure
for Accurate Floating-Point Summation, Stanford University, Calif.,

^D^ribes an*ALGOL 60 procedure which is an implementation of the
floatingpoint summation technique described in MalcoLm (1971J.
This implementation is machine-independent in a certain sense.

MATULA, David W: Significant Digits: Numerical Analysis or
Urology. In "Information Processing; 7" *™^$^ ^e
TFTP Congress 71, Ed. by C V Freunan, Vol 2, North-HollandSsSn^Con^y, Ansterdam 1972, pp. 1278-1283. See also the
Preprints, Booklet TA-1, pp. 33-37.

McCLUSKEY, Edward J. et al.: Center for reliable computing: current
research. Stanford Electronics Laboratory, Stanford, California, 103 pp.
Available as R76-33 from IEEE Repository at $10.30.

McKEEMAN, W M: On Preventing Programming Languages from Interfering
with Programming. IEEE Transactions on Software Engineering, Vol SE-1,
No. 1, March 1975, pp. 19-26.

MILLER, Webb: Computer Search for Numerical Instability.
Journal of the Association for Computing Machinery, Vol 22,
No. 4, October 197.5, pp. 512-521.

MILLER, Webb: Roundoff Analysis by Direct Comparison of Two
Algorithms. SIAM Journal on Numerical Analysis, Vol 13, No. 3,
June 1976, pp 382-392.

MILLS, H. D.: How to write correct programs and know it. IBM Report
FSC-73-5008 (1973), 26 pp.

M00ERS, Calvin N: Computer Software and Copyright. ACM Computing
Surveys, Vol 7, No. 1, March 1975, pp. 45-72.
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MORGAN, D. E. and TAYLOR, D. J.: A«^^ »f »cttod?0^ac^^e"^^
software, Computer (IEEE), Vol. 10, No. 2 (February 1977), pp. 44 53.

JOEL MOSES -Massachusetts Institute of Technology Page 208
The Evolution of Algebraic Manipulation Algorithms

In: Rice, John R. , _ ,. .. , "
Mathematical Software II, Informal Proceedings of a
Conference.
Purdue University, May 29-31, 1974.

MUSA, John D: A theory of software reliability and its application.
IEEE Transactions on Software Engineering, Vol SE-1, No. 3, September
1975, pp. 312-327,

M*ERS, G. J.: Reliable software through composite design, Petrocelli/
Charter, New York (1975), 159 pp.

NAG Project Note Number 5: Draft Specification .for TEST PROGRAM
CONVENTIONS, 7 pp.

PARLETT, BN and WANG, Y: The Influence of.the Compiler on the
Cost of Mathematical Software - in Particular cav the Cost of
Triangular Factorization. ACM Transactions on Mathematical Soft
ware, Vol 1, No. 1, March 1975, pp. 35-46.

PARLETT, Beresford: Progress in Numerical A^8^^8?^ **
SIAM 1976 Fall Meeting, Atlanta, Georgia, 18-20 October 1976.
To appear in the SIAM Review.

PIMONT Simon and RAULT, Jean-Claude: A software reliability assessment
based on Structural and behavioral analysis of F«*«-- *°^^ 1976)the 2nd international Conference on Software^ne-ing <f^5 October 1976),
San Francisco, California. Available from ACM or IEEE, Catalog
No. 76 CH1125-4C, pp. 486-491.

POOLE, P. C: Debugging and testing, Advanced Course on Software
Engineering, Bauer, F. L. (ed.), Springer-Verlag (1973), pp. 278-318.

RAMAMOORTHY, C. V., CHEUNG, R. C. and KIM, K. H.: ^^^^^of large computer programs. Fachtagung Prozessrechner 1974, Karlsruhe,
Germany.

pamamoorTHY C V.. KIM, K. H. and CHEN, W. T.: Optimal placement ofsXareToiiLs'kaing systematic testing IEEE Transactions-Software
Engineering, Vol. 1, No. 1 (1975), pp. 403-411.
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RAMAMOORTHY, C. V. and HO, S. F.: Testing large software with automated
software evaluation system, SIGPLAN Notices, Vol. 10, No. 6 (1975),
pp. 382-394.

RAMDEN, Hans-Ake: JCL and Advanced FORTRAN ^™'
Methods in Geomathematics, Volume 2, 1976, 168 PP-
Price: US $ 19.75/Dfl. 49.00. Elsevier Scientific Publishing
Company, Amsterdam and New York.

RICE, J. R. [1972]: On the Present and Future of Scientific Compu
tation/CACM, Vol 15(7), PP- 637'- 639.

V forecast is given of what can be expected to happen
in the application of computers to the physical sciences.

RICE, J. R.: NAPSS-like systems: problems and prospects, Proceedings
National Computer Conference (1973), pp. 43-47.

RICE, John R: Parallel Algorithms for Adaptive Quadrature
III.- Program Correctness. ACM Transactions on Mathematical
Software, Vol 2, No. 1, March 1976, pp 1-30.

RICE, John R: Algorithmic Progress in Solving Partial Differential
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