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ABSTRACT

This report contains extengive data on the level of research publications
in refereed journals for two areas in Computer Science: Numerical Computation
and Programming Langnages and Systems. It is concluded that the research out-—
put in Numerical Computation is about 5 times that in Programming Languages
and Systems (as measured by refereed research articles.) Same less complete
data on the number of conferences is alsc presented which suggests the number
of conferences in numerical computations substantially exceeds that of Pro-
gramming Languages and Systems. Some comparisons are made with data derived
from Computing Reviews. The data is for 1973 and 1974.
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I. OBJECTIVES AND CONCLUSIONS

The objective of this study is to measure the level of research activity
and output in two areas of Computer Science: Numerical Computation and Program—
ming Languages and Systems. The principal measurement made is of refereed
research articles that appeared in 1973 and 1974. Some may believe that this
does not accurately reflect research activity and output, but most students of
scientific publication believe this to be as accurate a measurement as any
available. Some less complete data on conferences held was obtained and is
discussed below.

The principal conclusion of this study is that there is about 5 times as
much research in Numerical Computation as there is in Programming Languages and
Systems. This does not correspond to the experience or folklore in the Computer
Science community and the reason for this is as follows: The bulk of the re-
search in Numerical Computation is done by people outside the Computer Science
community. The "numerical analysis" and "mathematical saoftware" specialists
in computer Science are primarily oriented toward theoretical and general
analysis. The others are either in the scientific and engineering disciplines
or (to a lessor extent) in mathematics or statistics. ©On the other hand, almost
everyone who publishes researxch in Programming Languages and Systems is identified
with Computer Science (we include here the Computer Science branch of Electrical
Engineering).

The procedure for obtaining this data was as follows: Definitions of the two
areas were made and given to a person knowledgeable and experienced in mathematics,
computer science and engineering computation. He then systematically went through
the libraries of Purdue University collecting raw data {given later) of the form

Journal Name -~ Number of pages and papers for 1973 and for 1974
Percentage of papers in each area for each year
Journal volume number for 1974.

In general, one would say that the definitions were interpretated narrowly. For
exanple, the Journal of Computational Physics is estimated to have 28% of its papers
as research in Numerical Computation whereas some would automatically classify this
as 100% numerical computations. Likewise the journal Software is estimated to have
48% of its papers in Programming Languages and Systems. Part of the reason for this
narrowness is that some evidence of originality was required in order for a paper
to be counted. Papers which merely applied known methods and ideas from these two
areas were not counted as research in these two areas. Almost all foreign language
journals were not considered.

The data for conferences is less complete. Note that the princ¢ipal Computer
Science conferences (Nat. Computer Conf., Nat. ACM Conf. and IFIP 1974 Congress)
are included with the refereed journals. A list of conferences (besides regular
meetings of ordganizations) is given for 1974 and the data is taken from the infor-
mation in Comm. ACM, SIGNUM Newsaletter anéd Notices Amer. Math. Soc. The coverage
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is thus rather incomplete of conferences in numerical computation mainly attended
by people outgide the mathematics and computer science communities.
The data obtained is summarized in the following table.

YEARLY RATES
Estimated Computing Reviews
Measured Actual Measurement

NUMERICAL COMPUTATION

Rofervod Publicationn 804 950 186 (=20%)

Conferences Held 31 o0 v
PROG. LANGUAGES & SYSTEMS

Refereed Publications 166 180 108 (=60%)

Conferences Held 12 15 -

Jable ). Yearly rates for refereed research publications and conferences held
in two areas. The measured data is given along with an estimate of actual rates
and the rates that one derives from the coverage of Computing Reviews. The per-
centages on the right are for the ratio of Computing Reviews to Estimated Actual.

The Computing Reviews measurement is derived from "A pilot analysis of
Computer Science publication activity as reflected in ACM Computing Reviews"
by Bruce Gilchrist, Columbia University, Jan. 1976. This study covers the
22 month period of Jan. 1973 through Cct., 1974.

Data was also obtained for three conference proceedings which are standard out-
lets for research in Programming and Systems. They are {with average yearly rates)
the IFIP Congress (19 papers),the National Computer Conference (16 papers) and the
ACM Conference (13 papers). These conferences have a negligible (2.5%) impact on
the total publications in Numerical Computation, but they would increase the Pro-
gramming and Systems output by 29%. This would lower the ratio of research in
these two areas to 4 to 1, but this move is clearly biased in favor of Programming
and Systems. The assessment of papers in conference proceedings is complicated by
the wide variation in standards and nature of the conferences.

II. DATA ON NUMERICAL COMPUTATION RESEARCH

The primary reason for presenting the complete data set is to allow the reader

to judge for himself the definition used for "Numerical Computation Research”. He
can select one of the journals listed and compare his judgement with the data act-
ually used.

The definition of Numerical Computation Research used is as follows:
The contents of Numerishe Mathematik and SIAM J. Numerical Analysis
are included completely. Number theory, group theory and similar
areas are excluded, but mathematical software is otherwise in-
cluded. 2Application papers must inwvolve the solution of some
new numerical computation problem or the presentation of a new
numerical method in order to be included.
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The nine leading Numerical Computation journals (by number of papers) are.
in orxder, with yearly rates:

USSR Computer Math.-Physics 110
SIAM J. Num. Anal. 90
Cperations Research Q0
Mathematics of Computation 67
J. Optimization Theory 45
Numerische Mathematik 40
Numerical Meth. in Engr. 25
Mathematical Programming 22
Computers and Structures 20

A list of 31 Conferences on topics in Numerical Computation is given below.

CONFERENCES IN NUMERTCAL CDMPUTATION IN 1974

NUM. METH OFTIMIZATION »HNFL

LEOMETRIC DESIGH »SALT LAKE CITY
ARUTOMATIC COMTROL sHILHAUKEE

FINITE ELEMENT METHDDS sMWADISON
MATHEMATICAL PROGRAMMINGy MRDISON
ITERATIYE METHODRS sPITTSBURG

METHODR FGE DRD. DIFF. EQS.>STOCKAOLH
DIGITAL FILTERS AHD ALGORITHMSs STOCKHOLM
OPTICAL COMFUTATIONS: 2URICH

MODELING QNI SIMULATIAON, FITTSEURG
MATHEMATICAL PROGRAMIING » ROME
MATHEMATICAL SOFTHAREs LAFAYETTE
DPTIMIZAT ION AND AFPROAIMATION METHs ATLANTA
HUMER. SDL. ORL, TIFF. ERS.sCOLLEGE FREK
STRUCTLIRAL MECH. SOFTWAREs COLLEGE FRRKK
DESIGN AUTCMAT (OMNs DENYER

tIMER. METH. FLUID MECH. «FOULDER

NUMEFR. SQRL. DKD. DIFF. EQS, OBERHOLFRACH
SATELLITE DYHAMICTsSAN FAULLD

MUMERICAL ANALYSIS «DUBLIN

CIVIL EHGF. COIPRTATIOH ATLANTA

COMF. METH. HOHLIMNEAR MECH. » AUSTIN
COMPUTATIONAL STATISTICI YIENHA

MATHEMAT ICAL FROGEAMMING HONTREAL

FIELD SIMULATION,LOMDON

DISCRETE SYSTEMS>RIGA

EUILDING DESIGH.LONDDN

HUMER. METH. PARALLEL FROC. sLANGLEY
FORTRAN FREFROCESSORS FOR NUMER. COMP. »PASADENA
MUMER. METH. FOR GRAFPH FROELEMSDBEERWOLFARZH
COMFUTER ATTDED DETTIGRs TRULOUSE

Data for 1973 from the same sources is similar in size and composition.




IITI. DATA ON RESEARCH IN PROGRAMMING LANGUAGES AND SYSTEMS

The definition used here is:
The following topics are included: Operating Systems, Program-
ming Languages, Compilers, Assemblers, Interpreters, Data
Structures (of a concrete nature), Scheduling of processors or
memory. Excluded are papers which are in Business Data Pro-
cessing, Artificial Intelligence, Information Retrieval, Hard-
ware, Formal Gramars and Languages.

The nine leading Programming Languages and Systems journals (by number of

papers) are, in order with yearly rates:

Comm. ACM 42
IEEE Trans. Computers 18
Software 16
Acta Informatica 12
J. ACM 12
IBM Systems J. 11
J. Computer and System Sci. 11

Computer J.
Australian Computer J.
Computing Surveys

OND

We note that yearly rate for the National Computer Conference is about 16 papers
and for the AC MConference is about 13 papers. ‘
A list of 12 conferences on topics in Programming and Syatems is gilven below.

YERY HIGH LEVEL LANGUAGE SYMFDSIUMy SANTA MONICA
INTERNATIONAL SYMFOSIUM DN PROGRAMMINGs PRRIS

REGIONAL CONFERENCE ON PROGRAMMING FIETHODDLOGYs ALBUQUERGUE
SYMPOSIUM DN THE SIMULATION BF COMPUTER SYSTEMS»MARYLAND
INTERHATIONAL SIMPDSIUM ON OPERATING SYSTEMS:FRANCE

DPERATING SYSTEMS FESTIVALs AMHERST

PRINCETON CONFERENCE ON INFORMATION SCIENCES ~ SYSTEMSsPRINCETON
ALGUL £ CONFERENZE, HINNIPES. LAMADA T
SECOND COLLOQUIM OH AUTOMATAs LANGUAGES ~ PROGRAMMING,W. GERMANY
SAGAMORE COMFUTER COMFERENCE ON PARALLED PROCESSIHG

IEEE 1974 INTERNATIONAL SYMPOSIUM ON INFORMATION THEQRY:HOTRE DAME
THIRD TEXAS CONFERENCE ON COMPUTING SYSTEMSs AUSTIN

Data for 1973 from the same sources is similar in size and composition.
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The tabulation of the data on refereed research publicaﬁion in Programning
and Systems is given below.

SOFTUARE JDURNALS

r-1973 ¥-1974 PERCENT vu. ri.

HAME DF JDLIRNAL PAGES PAPERS PAGES PAPERS 1973 1974 1974
RCH : 487 84 753 124 £ 17
ACM JOURNAL 702 o1 696 63 14 20 21
ACTA INFORMATICA 392 23 385 25 61 40 4
AFLPE - 31t 145 1036 122 B 16
ANNUAL REVIEW AUTT PROG 26y 5 20 7
RFPLIED INFORMATICS 933 56 360 72 3 4 135
ARTIFICTAL INTELL IGENCE 319 14 14 5
AUSTRALIAN COMFUTER JOURNAL 140 11 185 al 9 33 4-9
EBIT 495 49 484 3c ) 2 14
COMPUTER JOURNRAL 383 61 3824 59 26 13 17
COMMUHICATIONS OF THE ACH 736 109 vea 10 40 41 17
COMFUTING SURVEYS 245 =] el 13 13 46 3-6
IEEE TRANS DN COMPUTERS 1143 14g 1330 101 9 18 a3d-a>
IBM RES AMD DEWEL 551 42 604 47 10 6 13
IF 1P CDNGRESS 74 1092 214 6
1BM SYSTEMS JDURNAL 417 20 3en 16 30 €2 13
INFORMATION SCIENCES 659 14 739 39 e a 713
INTER OF COMPUTER MATH 98 7 203 16 14 & 4
J COMPUTER AND EYSTEM SCI 522 SE 206 94 i0 g6 8-1¢0
MANAGEMENT INHFORMATICS 293 99 293 46 0 n 3
STAM JOURHAL OH COMPUTING 318 25 6 6 4 12 3
SIMULATION 406 21 £ <ca-23
SOF TURRE 411 e 415 33 g2 4% 4

i e —— — it S

—— -
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The tabulation of the data on refereed research publication in Numerical
Computation is given below.

NUMERICAL COMPUTATION JUURNALS

v-197% Y-1974  PERCENT  YD.MD.

NAME OF JBURNAL PAGES PAPERS PAGES PAPERS 1973 1974 1974
ACH ' 457 =4 . 7?53 124 3 &
ACTA 1NFORMATICA 393 23 385 25 §1 40 4
AFIPS gl1f 148 1056 122 00
AERUATIONES MATHEMAT ICAE 320 3 320 S7 9 12 9-12
AMERICAN ST&TISTICS 1032 176 1054 166 16 =20 £9
APPLICABLE ANALYSIS 305 19 - 267 22 42 35 4
AGEWANDTE INFORMATIC S52 66 S6n 2 15 4 16
HFPLIED MATH AND OFTEM 19z & 38 1
AUSTRALIAN COMPUTERS JOURNAL 140 11 188 et 1€ 10 4.5
EIT 456 49 34 32 42 S0 14
CALCOLG 372 17 510 233 g8e 26 11
COMMUNICATIONS ACH 786 109 728 102 11 16 17
COM OF FURE AMD APPLIEL MATH 858 23 209 22 & 16 27
COMPUTER JOURNAL 385 &1 384 59 11 12 17
COMPUT ING 401 31 @9 20 sz 70 12
COMFUTING SURVEYS 240 g 321 13 13 0 S5-6
COMPUTER PHYSICS 864 74 545 58 24 26 7-3
COMFUTERS AND STRUCTURES 1482 7?2 1313 &6 20 30 4C¢1-3)
ECONOME TRICA 1214 €7 1131 79 4 5 42cl-2>
IEFE TRANSACTIONS ON COMPUTERS1143 142 1330 Lid 4 6 23(1-2>
1EM J DF RES #ND DEVEL 551  4g 604 947 2 e 13
IFIP COMGRESS 74 tose 214 21
INFORMATION SCIENCES a3 &’ 366 20 0 0 7-8
IHST MaTH AND ITS APPLIC 737 70 Toe 72 51 28 12-14
INT J COMPUTER MATHEMATICS 98 7 205 1§ 57 25 4
COMP METH APPL MECH AND ENG 371 19 774 29 62 41 4-2
JOURMAL OF ACH 708 =1 696 &2 24 12 2l
JOURNAL OF WFFROXK THEORY 1201 tig2 1200 114 2g 20 10-1g
J OF COMPUTHTIONAL PHYSICS — 1=01 (00 1354 77 28 30 14-15
J OF ENGIHEERING MATHEMATICS 288 &7 3|1 2 i1 7 3
JOURNAL. OF FLUID MECHAMICS 4121 214 5 &2-5¢
J OF NULTIVRFIANT AHALYSIS Se0 33 S0 36 15 19 S
J OF OPTIM THEORY &ND APPLIC 1306 91 1287 89 42 S1 12-14
METHEMATICS OF COMPUTATION 939 & 1169 91 7S V4 @8
MATHEMATICAL BOISCIENCES 750 z 1132 7 2 9 132l
MHTHEMATICAL FROGRAMMING 744 41 765 41 29 59 S-3
ME TROM 264 23 22 21
NUMERTSCHE MATHEMATIC azr 42 S12 32 160 100 g28-23
BUMER METH IN ENGINEERING 585 49 985 €S 45 4y =
OFERATION RESEARCH 1323 {12 1311 88 30 19 2ic1-ay
FHYSICS DF FLULIDS 2374 230 2215 25e {2 1ri-3
BUARTELLY OFf APFIED 543 23 434 33 o 2L 31
MANAGEVENT SCI MATHEMATICS 566 45 1497 124 S 11 21¢1-2)
SIaM J APPL MATHEMATICS 1321 136 1467 130 4 7 za-gr
SI1aM JOURNAL OF COMPLATING 218 2¢ 326 ok 0 12 =
StaM JOURNMAL OF CONTROL v 2 53 78 (=11 3 S &
SIAM J NUMERICAL AMALYSLS 552 2 1205 90 100 104 11
SIAM REVIEM 209 28 S22 29 21 29 18
SIMULATION 4 L. 21 14 2-23
STUDIES IN APPLIEL MATHEMATICS 377 25 27 26 4 5 5
U.S.8.F COMP MATH ~ PHYSICS 2022 137 1SSS 106 100 100 [4¢1-2)
HavAL LDGISTICS QUARTELY 212 Al 1% e
UTILITRS HATHERATICA £54 45 686 = 7 2 S-&
ZEITSCHRIFT FUR ANGEUANGTE sog 117 22 105 g 12 49

MRTHEMATIK UMD FAYIICS
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