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Test Problems And Results For CMNITAB II

Ruth N. Varner and Sally T. Peavy

The lack of test problems and results for many software packages is

a great hindrance to both the systems programmer and the general user.
In this publication a set of fifty-two test problems and results for the
CMNITAB II system is provided to assist individuals in checking the
implementation of the CMNITAB II program on their particular computer.
The general user will also find these descriptive examples instructive in
the use of CMNITAB commands.

Key words: Accuracy, ANSI FORTRAN, computer system implementation,
examples, CMNITAB II, software, test problems.

The CMNITAB II computing system enables the non-programmer to use a digital computer tc

perform data, statistical and numerical analysis without having any prior knowledge of

computers or computer languages. The user writes simple English instructions to obtain
accurate results simply and effectively. The instructions reference reliable, varied and
sophisticated algorithms for analysis and manipulation. The tedious task of formatting data
for input and output is alleviated by CMNITAB II through free field input and readable and
automatic printing. If desired, considerable flexibility is allowed in the printing of

results. The system permits the user to perform simple arithmetic, complex arithmetic,

trigonometric calculations, data manipulation, special function calculations, statistical
analysis, and operations on matrices and arrays.

CMNITAB was originally conceived and developed by Joseph Hilsenrath and his co-workers
and was fully documented in Hilsenrath et al. (1966). During the past three years CMNITAB

has been completely rewritten and expanded, while carefully maintaining the original spirit
and philosophy. The current version is called NBS CMNITAB II Version 5.0. This paper is

one of four which constitute the documentation for CMNITAB II. A complete program listing

is given in Peavy et al. (1970a). A user's guide is contained in Hogben et al. (1970) and a

systems programmer's guide is contained in Peavy et al. (1970b). This note contains a set
of test problems and results which can be used to determine whether a systems programmer has

successfully implemented CMNITAB II.

The CMNITAB II system was not only developed with the user in mind, but the systems

programmer as well. All the subprograms in the package are written in American National

Standards Institute (ANSI) FORTRAN. Extensive effort has been made to create a virtually

machine independent program in order to minimize the effort needed to implement CMNITAB II

on any large computer. Necessary modifications are clearly outlined in Peavy et al.

(1970b) . We have tried to avoid the use of any ANSI FORTRAN statement which can not be

successfully compiled on a given large computer.

The lack of test problems and results for many software packages is a great hindrance to

)oth the systems programmer and the general user. In implementing a software package for a

specific computer configuration it is necessary for the programmer to make modifications

however minor. Furthermore all FORTRAN compilers do not interpret FORTRAN statements in the

same manner. Considerable effort has been expended to keep the need to make modifications



to an absolute minimum. Thus, it is essential that the system analyst have a means of

determining whether the program performs as it originally was designed to do. It is

important to the user to know what to expect from a software system when he inputs his data

as well as to know how to use the package.

This note contains a set of fifty-two test problems and results for all of the OMNITAB

II command names inversion 5.0 with the following exceptions: PUNCH, NHISTOGRAM, EXTREMA,

DUMMY and all the commands for using magnetic tapes. The commands MAXMIN, a synonym for

EXTREMA, and HISTOGRAM, similar to NHISTOGRAM, were both used. In most instances only one

version of the command was used since it was too cumbersome to supply test problems for all

possibilities. The test problems were constructed so as to minimize the output and make it

possible to determine errors at a glance. The test problems Fl through Fll reference the

FORMAT instructions and are grouped together at the end. A table of contents is given on

page 4.

The checks in the test problems are gross error checks, not necessarily accuracy checks.
They are to be used to determine whether the entire OMNITAB system has been successfully
implemented. They are not intended as a definitive test for each instruction. Each
instruction has undergone a far more rigorous testing for both programming and numerical
accuracy. In addition, some errors which escaped detection in the initial testing were
subsequently found in the extensive use of the instructions by users at the National Bureau
of Standards and later corrected. The results of the test problems are based on the use of
OMNITAB with a computer having a 36 binary bit word length. When the same problems are run
on a computer with a different word length the results may differ depending upon the word
length of the particular computer in use. The set of test problems and results is published
here for convenient use and reference. The same set of test problems is stored on the
magnetic tape which contains the OMNITAB II program and is available from National Technical
Information Service (formerly "Clearinghouse"), U.S. Department of Commerce, Springfield,
Va. 22151.

The test problems can serve a dual purpose. They are intended primarily to determine
the success of the implementation of OMNITAB at a computer center by easily running all the
test problems and comparing the results with those contained herein. The examples included
illustrate many different ways to print results and are very descriptive; therefore they may
serve as a guide to users of OMNITAB II and provide a valuable supplement to Hogben et al.

(1970). Possibly, students will find the examples instructive.

Each set of test problems begins with the command OMNITAB. Information on the OMNITAB
card includes the title of the test and, in parentheses, the name of the subprogram
associated with the commands being tested, for example, (PROROW) in TEST 1. This
information may be of interest to the systems programmer, but should be ignored by the user.

The command ACCURACY was added to the system primarily for the purpose of testing the
implementation of new commands. The instruction has been used in this set of test problems
and allows the reader to see at a glance whether anticipated results agree with the actual
results. When used in conjunction with the instruction AVERAGE, it is possible to summarize
in a single number the accuracy of large set of calculations. The instruction ACCURACY
compares two (sets of) numbers and gives the number of first significant digits they have in
common. Further details are given in Hogben et al. (1970).

In each problem the data used as input are assumed to be exact. The results determine
whether the calculations have been performed successfully. If anyone desires to assess the
effect of errors in input data on the final results he could use the instruction ROUND with
the input data and repeat the test problem. For example, one could ROUND the original data
to seven significant digits and see what effect this has on the final results.

Mathematical identities are frequently used to obtain a single result which
simultaneously verifies several computed quantities. See, for example, TEST 12 on
hyperbolic functions. For the special functions, frequent reference is made to Abramowitz
and Stegun (1964).



This is a rare, if not the first, attempt to provide a comprehensive set of test
problems and results for a computer software package. The results should be very useful,
but further development is needed and expected in preparing test problems. Readers are
encouraged to express their comments, experiences and criticisms. The valuable assistance
received from all members of the Statistical Engineering Laboratory is gratefully
acknowledged. A special thanks is extended to Shirley G. Bremer for preparing the final
form of the examples and to Carla G. Messina for preparing the examples for computerized
phototypesetting. Last but not least, we extend our appreciation to David Hogben for his
valuable assistance.
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OMNITAB prints PAGE and number at the extreme right of the top line of each page,

page number for this table of contents appears at the bottom of each page. Numbering

not begin anew with each set of instructions as does the OMNITAB page number.
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Index Of OMNITAB Commands Used

Command is used more than three times; only first three uses are listed.

AADD 171 BJONE 53,56 EXIONE 53
AAVERAGE 86 BJZERO 53,56 ,117 EXIZERO 53
ABRIDGE 7,9,11 BKONE 53 EXKONE 53
ABRIDGE A 148 BKZERO 53 EXKZERO 53
ABRIDGE B 154 BOLDISTRIBUTION 45 EXP 80

ABRIDGE C 167 BYONE 53 EXPAND 44
ABRIDGE D 161 BYZERO 53 EXPONENTIAL 117
ABRIDGE F 150 CADD 130 F PROBABILITY 113
ABS 80 CDIVIDE 130 FINISH 23,61
ABSOLUTE 75 CEIONE 102 FIT 161
ACCURACY 23,75 CEIZERO 102 FIXED *49,92,168
ACOALESCE 86 CEKONE 102 FLEXIBLE 168
ACOS 75 CEKZERO 102 FLIP 13

ACOSD 49 CENSOR 35 FLOATING 92
ACOSH 30 CERF 138 FORMAT A 148,154,167
ACOT 75 CGS 179 FORMAT B *154,167,171
ACOTD 49 CHANGE 19 FORMAT C *167,171,176
ACOTH 30 CIONE 101 FORMAT D *161,167,176
ADD *7,19,49 CIZERO 101 FORMAT E 169,185
ADEFINE 171 CKONE 101 FORMAT F 150,179
ADIV 171 CKZERO 101 FRACTION 80

ADIVIDE 171 CLOSE UP 176 FREQUENCY 113

AERASE 171 CMULTIPLY 130 FTOC 185

AMOVE 105 COMPARE 151 GAUSS QUADRATURE 95

AMULT 171 CORRELATION 84 GENERATE *7,23,47
AMULTIPLY 171 COS *75,76 ,102 HARMONIC 148

ANTILOG 80 COSD 49 ,108 HEAD *23,46,69
APRINT 124 COSH 30 HERMITE 62

APRINT A 167 COT 75, HIERARCHY 21

APRINT E 169 COTD 49 HISTOGRAM 114

APROPERTIES 123 COTH 30 IFEQ 80

ARAISE 171 COUNT 176 IFGE 150

ASIN 75 CPOLAR 131 IFGT 150

ASLND 49 CRECTANGULAR 131 IFLE 150

ASINH 30 CSUBTRACT 130 IFLT 150

ASUB 27,105 CTOF 185 IFNE 150

ASUBTRACT 123 DEFINE *17,61, INCREMENT *23,30,41

ATAN 75 DEMOTE 27 INSERT 108

ATAND 49 DIM 182 INTEGER 80

ATANH 30 DIMENSION 86 ,182 INTERPOLATE 23

ATOMIC 185 DTV 117 ,185 INTJO 56

ATRANSPOSE 123 DIVIDE *25,30,49 INVERT 168

AVERAGE *21,23,25 DUPLICATE 176 ISETUP 41

AZERO 124 EINSTEIN 144 ISOLATE 41

BEGIN 23,61 ELLIPTICAL FIRST 46 ITERATE 41

BESIN 117 ELLIPTICAL SECOND 46 KBIONE 100

BESJN 117 ERASE *11,41 ,144 KB IZERO 100

BESKN 117 ERROR 138 KBKONE 100

BIONE 53 EXCHANGE 9 KBKZERO 100

B IZERO 53 EXECUTE 117 ,145 KEXIONE 100
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KEXIZERO 100 M(V'A) 187 ROW SUM 123
KEXKONE 100 M(XAX') 182 ROWSUM *7,15,19
KEXKZERO 100 M(X'AX) 182 SAPROPERTIES 27

LAGUERRE 61 M(XX') 78 SCAN 161

LEGENDRE 63 M(X'X) 78 SCORRELATION 84

LOG 144 NEGEXPONENTIAL 80 SEARCH 35

LOGE 80 ,144 NEW PAGE *30,41,49 SELECT 35

LOGTEN 80 NO LIST • 148 SEPARATE 108.185
MADD 171 NOTE *7,9,11 SET *13,17,21
MATCH 35 NOTE1 *41,113,118 SFIT 134,161
MAX 15 NOTE2 113,118 SHORTEN 44

MAXIMUM 15 NORMLAGUERRE 61 SI 179

MAXMIN 108 NPRINT *9,11,19 SIN *23,41,75
MDEFINE 171 NPRINT B 171 SIND 49

MDIAGONAL 123 ,171 NPRINT C 171,187 SINH 30

MEIGEN 124 NPRINT D 182,185 SMPROPERTIES 105,123,176
MERASE 124 NULL 150 SOLVE 167,168
MIDENTITY 123 GMNITAB *7,9,11 SONEWAY 89

MIN 15 ONEWAY 89 SORT 21

MINIMUM 15 ORDER 21 SPACE *7,9,11
MINVERT 92 ,167 PAGE PLOT 76 SPOLYFIT 161

MKRONECKER 171 PARPRODUCT 25 SQRT *25,44,62
MMATVEC 123 PARSUM 25 SQUARE *25,30,49
MMOVE 105 PARTFUNCTION 145 SSTATISTICAL 113
MMULT *92,123 ,167 PERFORM *30,61,134 STATISTICAL 113
MMULTIPLY 187 PFATOMIC 145 STOP 188
MOLWT 144 PFTRANSLATIONAL 144,145 STRUVE ONE 56

MORTHO 161 PLOT 76 STRUVE ZERO 56

MOVE *9,105 ,113 POLYFIT 69 STWOWAY 134
MPRINT *78,92,93 PRINT *7,9,11 SUB *17,25,44
MPRINT B 167 PRINT B 180 SUBTRACT *7,9,13
MPRINT D 167 PRINT NOTE *41,84,113 SUM *7,17,25
MPROPERTIES 123 PRODUCT 7 TAN 75,76
MRAISE 92 PROMOTE 27 TAND 49

MSCALAR 171 ,182 RAISE 62 TANH 30

MSUB *92,162 ,176 RANKS 113 TCHEBYSHEV 61
MSUBTRACT 176 READ *9,11,15 TITLE1 *7,9,11
MTRANSPOSE 179 READ A 154 TITLE2 *7,35,41
MTRIANGULARIZE 92 READ C 176 TITLE3 *7,13,15
MULT *7,56,62 READ E 185 TITLE4 *7,15,21
MULTIPLY *7,44,46 READ F 179 TITLEX 76

MVECD IAGONAL 123 REPEAT *23,30,41 TITLEY 76

MVECMAT 123 RESET *15,23,41 TWOWAY 134
MZERO 124 RESET V 101,102 UCHEBYSHEV 61
M(AD) 187 RESTORE 80 UNIFORM RANDOM 126
M(AV) 167 ,169 RMS 25 ZEROS BJONE 117
M(DA) 187 ROUND 136 ZEROS BJZERO 117
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Bureau of Standards research and development in

physics, mathematics, chemistry, and engineering.

Comprehensive scientific papers give complete details

of the work, including laboratory data, experimental

procedures, and theoretical and mathematical analy-

ses. Illustrated with photographs, drawings, and
charts.

Published in three sections, available separately:

• Physics and Chemistry

Papers of interest primarily to scientists working in

these fields. This section covers a broad range of

physical and chemical research, with major emphasis

on standards of physical measurement, fundamental
constants, and properties of matter. Issued six times

a year. Annual subscription: Domestic, $9.50; for-

eign, $11.75*.
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for engineers, chemists, physicists, re-
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$3.00; foreign, $4.00*.

• Difference in price is due to extra cost of foreign mailing.

Applied Mathematics Series. Mathematical tables,

manuals, and studies.

Building Science Series. Research results, test

methods, and performance criteria of building ma-
terials, components, systems, and structures.

Handbooks. Recommended codes of engineering
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veloped in cooperation with interested industries,

professional organizations, and regulatory bodies.

Special Publications. Proceedings of NBS confer-

ences, bibliographies, annual reports, wall charts,

pamphlets, etc.

Monographs. Major contributions to the technical

literature on various subjects related to the Bureau's

scientific and technical activities.

National Standard Reference Data Series.

NSRDS provides quantitative data on the physical

and chemical properties of materials, compiled from

the world's literature and critically evaluated.

Product Standards. Provide requirements for sizes,

types, quality and methods for testing various indus-

trial products. These standards are developed coopera-

tively with interested Government and industry groups

and provide the basis for common understanding of

product characteristics for both buyers and sellers.

Their use is voluntary.

Technical Notes. This series consists of communi-

cations and reports (covering both other agency and

NBS-sponsored work) of limited or transitory interest.

Federal Information Processing Standards Pub-
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the Federal Government for information on standards

adopted and promulgated under the Public Law
89-306, and Bureau of the Budget Circular A-86

entitled, Standardization of Data Elements and Codes
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