-A185 378  HIS (WWMCCS (WORLD WIDE MILITARY COMMAN
SVSTEH) INFORMATION S (U> INSTITUTE FOR DEFENSE
ANALYSES ALEXANDRIA VA R J KNAPPER APR 87 IDRA-M-316
UNCLASSIFIED IDA/H@-87-32154 MDR983-84-C-0831 F/G 12/5 NL




e P e

%.L' N

o A e

ﬂ.. HE _____L

- EEET R

-—.__n_._._._.. o g

g__ z_

4

o €2 = ar

i.yb..ﬁQ..v..

- ) . . . -

e T w e e

T

,,,,,,,




e ———

URCLASSIFIED Ft et

e Fiyr @

Copy

AD-A185 378

IDA MEMORANDUM REPORT M-316

FINAL REPORT:
WIS Ada* TRANSLATOR TESTING

DTIC

ELECTE

AUG 2 4 1987
%
Robert J. Knapper D
April 1987
Prepared for

Office of the Under Secretary of Defense for Research and Engineering

DISTRIBUTION STATEMENT A |

Approved for public release|
tion Unlimited ..«%

PO

l D /4 INSTITUTE FOR DEFENSE ANALYSES
1801 N. Beauregard Street, Alexandria, Virginia 22311

*Ada is 3 registered trademark of the U.S. Government, Ada Joint Program Office.

UNCLASSIFIED 87 | 8'0* “i ",%, HO '63%5‘0




DEFINITIONS
IOA publiches o foliowing doouments 10 repert W results of Ns werk

foperis are the mest sulherilative and mest carclully considered pradusis DA publishes.
They nermelly embady resulis of majer projasts whish (3) have a divest besring an deslelons
slissting majer programs, or (b) address losnes of significant sensera o the Exseutive
Srangh, the Congress and/er he publie, or (s) sddvess lesuss that hove significant essnomic
implications. 1DA Reparts a0 roviewsd by eutaide pansis of experis i insure their high
quality and relovanee i the problems siudied, and they are relossed by the President of IDA.

Papers

Papers asormaily adéress relatively resirisied tochaical or policy lsenss. They sommunionte
1he resnits of spesiel analyses, interim repevia or phases of 2 task, ad hes or quisk reastion
work. Papers are reviewed 1o insure that they most standards similer %o thess exposied of
relorved papers in profossionel jeurnsie.

Memorandum Reports

1DA Momerandam Reports are uaad for the sonvenionse of the spencers or the snalyets ¢
roosrd substantive werk done in quick resstion studies and major interastive ioshnisal suppert
selivities; 10 make svelishie proliminary and tentative resulls of ansiysss or of werking
oroup and penel setivities; o ferward infermation that is cssentielly snanshaed and snevel-
woted; or % maks 5 restrd of contorenses, mostings, or brielings, or of dela dovelaped la
the course of an investigntion. Review of Memerandum Reperts is sulted o their sontont
and ntonded wee.

The results of IDA work are aiee conveyed by iriefings and informel memerands ¥ spensers
and others docignated by the sponsers, when apprepriate.

The work ropertod In this dosament was sondusiod ander conirast MDA 983 34 C 0031 for
e Depariment of Dofonse. The publication of this IOA Memerandum Repert does et indisste
sndorsoment by the Depariment of Detenos, nor shouid the sontonts be consirued ¢ refissting
e oificial poolion of that agesey.

This Momerandum Ropert is published In order to meke avalisbio the material it containg
for the wes and conveniense of intorestod parties. The meterial hes net nessssarily bosn
complotely evaiustad and analyzed, ner subjosied o DA review.

Approved for pubiic relesss; disiribulion unilmited.




SECURITY CLASSIFICATION OF THIS PAGE

REPORT DOCUMENTATION PAGE AD-Arfs 37 g

la REPORT SECURITY CLASSIFICATION 1b. RESTRICTIVE MARKINGS
Unclassified None
® [ . SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION/AVAILABILITY OF REPORT
ic release/unlimi istribution.
2b DECLASSIFICATION/DOWNGRADING SCHEDULE Public re alimited distributio
4 PERFORMING ORGANIZATION REPORT NUMBER(S) $ MONITORING ORGANIZATION REPORT NUMBER(S)
M-316
e 6a NAME OF PERFORMING ORGANIZATION | 6b OFFICE SYMBOL | 7a NAME OF MONITORING ORGANIZATION
Institute for Defense Analyses
6c  ADDRESS (City, State, and Zip Code) T» ADDRESS (City, State, and Zip Code)
1801 N. Beauregard St.
Alexandria, VA 22311
@
. = NAME OF FUNDINGRPONSORING 8b OFFICE SYMBOL |9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
‘! IORGANIZATION (it applicable)
; WIS JPMO/ADT (OUSDRE/C3]) MDA 903 84 C 0031
: 10. SOUNRCE OF FUNDING NUMBERS
8¢ ADDRESS (City, State, and Zip Code) .

L WIS JPMO/ADT TASK T
: ELEMENT NO. INO. NO. ACCESSION NO.
| Washington, D.C. 20330-6600 N Ows-260

11  TITLE (Include Security Classification)
Final Report: WIS Ada Translator Testing (U)

2 PERSONAL AUTHOR(S)
() Robert J. Knapper

) §3a TYPE OF REPORT |16 TIME COVERED  LCT ear, Month, Day) Jis PAGE COUNT
: Final FROM T0 1987 April 40

j6 SUPPLEMENTARY NOTATION

17 COSATI CODES 8 SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
ELD Ada Programming Language; Worldwide Military Command and Control System
_FIELD | GROUP 1} SUR.GRQUP |

p (WWMCCS), WWMCCS Information System (WIS); Software; Tools; FORTRAN
. 66; COBOL 68; Translation; Prototypes; Acceptance Testing; code.

@ 19 ABSTRACT (Continue on reverse il necessary and identify by block number)

The purpose of this DA Memorandum Report is to forward data developed in the course of acceptance testing on the FORTRAN
and COBOL to Ada translators constructed for the WIS JPMO. The major objective in the WWMCCS translator project is to develop
N a set of production quality translation tools. These tools are to provide 100% automated translation into MIL-STD-1815A Ada of the
. legal, standard features of one dialect each of FORTRAN 66 and COBOL 68 common to WWMCCS ADP software. Ada is the

: language to be used in constructing WIS to enhance software component portability and to increase machine independence.

¢ | Byreusing WWMCCS ADP software through translation to Ada, the costs to redesign and re-engineer portions of the joint mission
software will be deferred.

. 20 DISTRIBUTION/AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION
® MUNCLASSIFIED/UNLIMITED [ SAME AS RPT.[1 DTIC USERS Unclassified

22a NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE (Include Area Code| 22¢ OFFICE SYMBOL

DD FORM 1473, 84 MAR 83 APR edition may be used until exhausted  SECURITY CLASSIFICATION OF TUIS PAGE

All other editions are obsolete




® UNCLASSIFIED

®
IDA MEMORANDUM REPORT M-316
e
FINAL REPORT:
WIS Ada* TRANSLATOR TESTING
@
®
Robert J. Knapper

@

Accesion For ]

NTIS CRA&I v
® DTIC 7AB 0

April 1987 Unannounced  [3

Justification )

BY

DiStribution/ .........................
L
. Availability Codos

T Taven

st | St

° A-/ !
- L
1DA
O r’c\
| ° INSTITUTE FOR DEFENSE ANALYSES ’stf;‘;zo
Contract MDA 903 84 C 0031
Task T-WS5-260

UNCLASSIFIED

) " 1




TABLE OF CONTENTS

1.0 ABSTRACT ........tiii ittt ittt ianesoenenennenns 1
2.0 INTRODUCTION .......titiiininnnnnneennnsnonnnnennnns 1
.0 BACKGROUND . .....itviiinrnrnnrneneneeneonenanenennan 2
4.0 TRANSLATION TOOLS ... ..ttt it teteennnenenneennnnoan 2
4.1 DeSign Appro8Ch ......... ittt it 3
5.0 ACCEPTANCE TESTING .......itiiirimtinnnnnenenennnnns 3
5.1 Prototype Functiomality ............. .. ... .. . .. 3
5.2 Conformity Testing ........... ... . iiiiiinnienennnn 4
5.2.1 COBOL Test Sulte ........ciiiiiiiinernnenennnenn 4
§.2.2 PORTRAN TOSt SULL@ .....oonrnrnrnnneenen e, 4
5.2.3 Coverage by Test Suites ........... ... iiiiivnn. 5
5.3 Final Testing .......... ...ttt iiitnnnnnnnenn, 5
6.0 CONCLUSION ..........o00.... e e e 6
APPENDIX A - Tramslator Prototypes Delivery Schedule .... 7
APPENDIX B - COBOL Suite Testing .............cciovun.nn 8
APPENDIX C - PORTRAN Suite Testing ...................... 17
APPENDIX D - WWMCCS Code TesSting ................c.coon... 22




PREFACE
The purpose of IDA Memorandum Report M-316, "Final Report - WIS Ada
Translator Testing", 1s to forward data developed in the course of

performing acceptance testing on the FORTRAN and COBOL to Ada
translators constructed for the World Wide Military Command and
Control Information System Joint Program Management Office (WIS JPMO).

The importance of this document is based on fulfilling the objective
of Task Order T-W5-260, WIS Ada Translator, which is to test and
document the acceptance of the translators. M-316 will be wused to
provide evidence of the effort in confirming the functionality of the
translators delivered. As a Memorandum Report, M-316 is directed
towards the potential users of the translators.

The preliminary document was reviewed in September 1986 and the final
document was reviwed in January 1987 by Dr. John F. Kramer and Dr.
John Salasin. An external review was also performed by Lt. Col.
Terry Courtwright and Capt. Jacques Choiniere, WIS JPMO.
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Final Report - WIS Ada* Translator Testing
Task T-W5-260

Robert J. Knapper
Institute for Defense Analyses
Computer and Software Engineering Division
1801 N. Beauregard Street
Alexandria, VA 22311

1.0 ABSTRACT

The Worldwide Military Command and Control System (WWMCCS) has as
a component the data collection and processing facilities of our
defense system. This component, WWMCCS ADP, was installed by
Honeywell Information Systems starting in 1971. The application
software for the H6000 machines was written in FORTRAN 66 and COBOL
68. In the past 15 years, that software has been patched and updated,
with new modules in different FORTRAN and COBOL dialects added.

A modernization of WWMCCS ADP to the WWMCCS Information System
(WIS) was started in 1982. The software for WIS, unlike that for
WWMCCS ADP, is intended to be independent of the hardware on which it
is to run. The use of MIL-STD-1815A Ada will support the comstruction
of machine independent software.

To assist in bringing WIS on-line faster and to help defer the
costs in developing new WIS software in Ada, automated tools to
translate existing WWMCCS ADP software from the original FORTRAN and
COBOL to Ada have been constructed.

2.0 INTRODUCTION

The major objective in <the WWMCCS tramslator project 1is to
develop a set of production quality translation tools. These tools
are to provide 100 percent automated translation into MIL-STD-1815A
Ada of the legal, standard features of one dialect each of FORTRAN 66
and COBOL 68 common to WWMCCS ADP software. Ada is the language to be
used in constructing WIS to enhance software component portability and

to increase machine independence. By reusing WWMCCS ADP software

through +translation to Ada, the costs to redesign and reengineer
portions of the joint mission software will be defered. This will
allow an integrated, functioning WIS that is machine independent to be
brought on-line and into use faster. Eventually, all of the WWMCCS
ADP software will be redesigned and recoded into Ada, but the use of
the interim capability through source translation in order to defer
costs 1is desirable. The need for defering costs is based on the fact
that WWMCCS ADP joint software may be as large as 20 millions lines of
code. All of this code cannot be redesigned immediately.




3.0 BACKGROUND

WWMCCS consists of five major elements: communication systems, g
early warning systems, command facilities, executive aids, and data 4
collection and processing. The data collection and processing

element, WWMCCS ADP, provides the information processing support

. needed by military planners and operators in planning military

o operations, monitoring plan execution, and replanning in response to
e changing military situatiomns.

NG WWMCCS ADP hardware and system software was installed by
' Honeywell Information Systems starting in 1971. In the past 15 years,
the initial installation of H6000 hardware and GCOS 1III operating
systems for WWMCCS ADP has grown to include over 100 CPUs in 34
different locations. Large volumes of both joint mission software and

s command unique software are executed at each location.

The evolution of WWMCCS ADP applications around the Honeywell
H6000 and GCOS 1III base has led to a severe dependence on out-dated
equipment resulting in software that is difficult to upgrade and |
N maintain. Recognizing this dependence, a plan to modernize WWMCCS ADP \
R into WIS was approved in 1982. The approach to be taken in the
Ty modernization includes the key concept that applications software can

be developed that is independent of a particular hardware and oOr |
. environment. Therefore, development, testing, and implementation of
v joint mission software modules can be done without the need to depend
R upon future joint mission hardware acquisitions. The use of Ada, as a
e closely controlled military, national, and international standard, for
ey the design and software engineering of WIS will support the goal of
machine independence for WIS software.

iy Some of the capabilities in WWMCCS ADP software will continue to
B be required in WIS. The redesign and reengineering of these
Tt capabilities is an eventuality, however an interim reengineering
e through the use of source to source translation will not only assist
in bringing WIS on-line faster, but will also defer the complete
reengineering costs and will expedite the use of Ada in WIS.

o The WIS modernization effort is under the management control of
o the WIS Joint Program Management Office (JPMO). In support of the WIS
L JPMO, the Institute for Defense Apalyses (IDA) has been tasked to
provide a set of translation tools. IDA, through a subcontract to
Advanced Technology Systems (ATS), began work on the tool set in

Iﬁa January 1985 and delivered the final products in November 1986.

:.:’it

;ﬂ&, 4.0 TRANSLATION TOOLS

;4& The FORTRAN and COBOL translators are actually a collection of
A five translation tools:

el .

f&ﬁ; a. FORTRAN Source Analyzer - analyzes WWMCCS ADP FORTRAN source

! and creates an Attributed Abstract Syntax Tree (AAST).
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b. FORTRAN Tree Transformer - transforms the FORTRAN AAST into
Descriptive Intermediate Attributed Notation for Ada (DIANA).

¢. COBOL Source Analyzer - analyzes WWMCCS ADP COBOL source and
creates an AAST.

d. COBOL Tree Transformer - transforms the COBOL AAST into
DIANA.

e. DIANA Converter - creates Ada textual representations " from
the DIANA form. Also provides minimal aesthetic formatting.

These components are supported by FORTRAN and COBOL pattern
tables and by run-time support packages to be used by the translated
code during compilation and execution.

4.1 Design Approach

The approach taken for the translator comnstruction is based on
current compiler construction technology; & front-end source analyzer
producing an abstract syntax tree, a middle-end to walk the tree and
generate an intemediate langauge, and finally a back-end code
generator. The tree is produced by the analyzers are extended by
using mappings of the source language as patterns. The resulting tree
is a DIANA tree representing the equivalent Ada program.

5.0 ACCEPTANCE TESTING

The testing of the translation tools was a three phase process.
First, the individual prototypes were tested for functionality and
completeness of the features specified for <that prototype. Second,
the overall conformity of the final prototypes was checked with
compiler test suites, and lastly, the final prototypes were required
to successfully translate live WWMCCS ADP software using generated or
declassified, live data.

5.1 Prototype Functionality

The functionality of each prototype was checked by exercising
each of the features and combination of features to be supported by
that prototype. ATS provided an on-line set of tests that were used
to check prototype features. IDA used this set plus modified and
added to the set to check for prototype functionality. Since
succeeding prototypes are built upon previous ones, a particular
prototype must pass not only the new tests but any previous test also.
There is no contingent passing of the tests. The prototype must
function fully as specified or it is not accepted.




All of the 11 Prototypes (5 FORTRAN and 6 COBOL, see Appendix A)
passed these tests at the level specified. The tests used to vallidate
the last two delivered prototypes, PlO-FORTRAN and Pl1-COBOL are
included with the translator source and documentation set. They
incorporate all of the previous features required by the translator.

5.2 Conformity Testing

The General Services Administration Software Testing Center
maintains test suites for FORTRAN and COBOL compiler testing. These
tests allow conformity to the FORTRAN 66 and COBOL 68 standards to be
checked. The suites contain syntactically and semantically correct
programs that are self-supporting. They generate their own data and
produce a report file when compiled and executed. Properly executing
programs soO indicate in the report. These programs were translated
into Ada with the tools then compiled and executed. The results
generated by the translated versions are compared with the original
versions electronically except where noted in the testing record
(Appendizes B and C).

5.2.1 COBOL Test Suite

The COBOL test suite consists of 319 test programs in 12 modules:

-- Communication
-- Debug

-- Inter-Program Communication
-- Indexed I/O

-- Library

-- Nucleus

-- Relative I/0
-- Report Writer
-- Segmentation
-- Sequential I/O
-- Sort-Merge

-- Table Handling

Of the 319 programs, 193 were applicable to the particular
dialect of COBOL used as the source for the translation. Most of the
remaining 126 tests come from the Debug module, the Report Writer
module, and from I/O features that are not supported by the
translator. Two of the 193 tests were modified to remove an optional
feature of COBOL that the translator does mnot support. The 193
programs contained nearly 30,000 lines of COBOL source and thoroughly
exercised the capability of the translator to recognize and correctly
translate COBOL syntax for the dialect used. The translator passed
these tests (see Appendix B).

5.2.2 FORTRAN Test Suite

)
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‘., The FORTRAN test suite contains 193 test programs in 3 categories

-- Subset 1
4 -- Full Language

K Of the 193 programs, 105 were applicable to the particular
D dialect of FORTRAN used as the source for the translation. Most of
the 88 tests not applicable come from the Full Language category. The
sophisticated and intricate 4interfaces and interactions between
e features and program semantics are not handled by this particular
dialect. Of the 105 applicable programs 28 required inspection to
determine the results. This was because the FORTRAN intrinsic
mathematical functions (SIN, COS, EXP, etc.) were correctly translated
as Ada function calls, but the translated Ada code needed to be edited
to include access to an Ada mathematical 1library package. In
® addition, one test was modified to remove an optional part of FORTRAN
_ that the translator does not support. The 105 programs contained over
" 15,000 lines ¢f FORTRAN source and thoroughly exercised the capability
) of the translator to recognize and correctly translate FORTRAN syntax.
% The translator passed these tests (see Appendixz C).

o e e

5.2.3 Coverage by Test Suites

ﬁA The non-applicability of 126 of the 319 COBOL tests and 88 of the
i 193 PFORTRAN tests should not be viewed as a weakening of this testing
@ effort The GSA suites are designed to be tailored to particular

applications and contain repetitive code as well as code for features
EX that the translator was not contracted to process.

4 5.3 Fipnal Testing

" WWMCCS ADP software was used for the final acceptance testing of
¥ the tools. The software, using random data generated with automated
» tools or live, declassified data, was executed on the H6000 system.
& The results of this execution were captured in a file. The system was

@ then translated into Ada, compiled and executed with the same data set
. and the results were compared with the original results. The
Q translated version was required to be functionally identical in all
% respects.

=
-

Code from JOPS III (COBOL) and RapidSim (FORTRAN), plus
additional COBOL and FORTRAN modules of WWMCCS code were run through

..-.
)
-

M the translator. The tool passed these tests (see Appendix D).
&
" In total (GSA suites + WWMCCS code), approximately 110,000 1lines
KX of COBOL and FORTRAN source code was used in testing the translator.
"
®
N
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6.0 Conclusion

4 The modernization of WWMCCS ADP software dinto WIS through
redesign and reengineering is underway and will eventually Dbe
" completed. 1In the interim, some functional capabilities of WWMCCS ADP

can be transitioned to WIS more rapidly through the use of source to
_ source translation. In effect, the old code is reused as portable,
o machine independent Ada modules thus reducing the time to bring an
fon integrated, functioning WIS on-line while defering the costs for the

% complete redesign and implementation. In addition, Ada, which is a

I DoD mandated language for mission critical systems, 1is not only
expeditiously utilized, but is promoted for further use in software
engineering throughout DoD and industry.

Gt The WIS Ada Translation tool, produced for the WIS JPMO will
et successfully translate COBOL and FORTRAN source code if used properly.
RN The information in the user’s guide provided with the toocl must be
followed to the 1letter, otherwise the tool will "hang up" in
execution, or will not produce a translation at all. While following

B the rules may involve some changes to the original source, merging of
ﬁh: certain files, and modification of I/0O interfaces (all of which can be
4V$‘ time consuming and potentially frustrating), <+the alternative of
'Sﬁ completely re-writing the source in Ada would take considerably more
n time.

ﬁgﬁ The execution of the translator is slow. On a VAX 8600 with a
}*& small load and plenty of available resources, the tool will take up to
fiteet one hour of CPU time (and over one hour real time) to translate 1500
e lines of complex code.

e Finally, the translator does not provide (nor was it intended to
i provide) a fully automatic, turn-key, “"black box" for translating
:‘& code. It does however, provide 100% automatic translation of the
Q§« correct and legal features of COBOL and FORTRAN as specified and
ﬁ; contracted for. The best word to remember when using the translator

is patience.
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APPENDIX A

Trapslator Prototypes Delivery Schedule*

Deliverrble Date Language
Prototype 1 Scheduled April 12, 1985 FORTRAN
Actual April 12, 1985
Prototype 2 Scheduled July 12. 1985 FORTRAN
Actual July 12, 19%5

Prototype 3 Scheduled Sept 13, 1985 COBOL
Actuel Sept 13, 1985

Prototype 4 Scheduled Oct 14, 1985 FORTRAN
Actual Oct 17, 1985

Prototype © Scheduled Dec 13, 1985 COBOL
Actual Jan 20, 1986

Prototype 6 Scheduled Jan 14, 1986 FORTRAN
Actual Jan 20, 1986

Prototype 7 Scheduled March 14, 1986 COBOL
Actual April 21, 1986

Prototype 8 Scheduled April 14, 19886 PORTRAN
Actual April 21, 1986

Prototype 9 Scheduled June 13, 1986 COBOL
Actual July 30, 1986

Prototype 10 Scheduled July 14, 1986 FORTRAN
Actual Nov 17, 1986

Prototype 11 Scheduled Sept 14, 1986 COBOL
Actual Oct 15, 1986

*There were originally 10 prototypes planned. The 1llth prototype was
agreed upon to provide a nearly complete COBOL capability as close to
the original Prototype 9 completion date as was possible.

A move was made from a Data General MV10000
system in January 1986.
the schedule. :

system to a VAX 8600
This resulted in a one month overall delay in

, i S e W )
"y e ) o, ¢ IO O0O0GR00GON Q!«.{’.V’VJ‘.,:";U-“
AR DO A 2 it ";{"it“? D :;=‘:\;«’m;‘g_':m_‘fv;‘};“‘,9;‘,'-5.&!1‘,,1ﬁ;,‘-:‘.;;‘r".f A RN




S e TR T T,

APPENDIX B
COBOL Suite Testing

L P = PASSED, F=FAILED, PM = PASSED WITH MODIFICATION,
NA = NOT APPLICABLE

i TEST RESULT COMMENTS
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t LB201-LB207, | NA | Features not supported !
| LB421+LB442 | | I
‘wci01 e T
Vw02 e T
Vw1 e T
\wcw0e 0 e T
R
V106 0 e T
| NC107 | PN | CURRENCY SIGN IS removed 1
| 'NC108 | PN | CURRENCY IS removed 1
B T
R O
Vwer e T
v’z o e 4T
Vweus e T
Vwc114 0 e 1T
e
v wcute o TR
Cwenr e T

D - G D D D i - S —— . ——— T —— ——————— — — Y —————————— —— ——— ———— ————— —r —— —— ———— —————




- — —— W — ———— o — - —— — ——— — ———  — —————— T ——— = -

I NCl119 t P | [
VG120 P T
Vwc121 o T
\Nc122 e Ty
\Ne123 P
R
v weizs oo T
Vwest e T
Vwesz o e Ty
\wess  o® T
\Ne1se @
VNe1ss o op
\weise 1 o® .y
v Nesr @ oy
\wc1ss e T
\Ne1s9 1 o® 0y
\sce0 1 e TR
\wcier 4 o®
w62 1 o® Ty
\'Nc163 o T
| Nc1e4 o o» T
B
\Nc201 P
V202 4 B T
\Nc203 o op Ty
| 'NC20¢4 - | NA | Peatures mot supported |




- —— - — — ——— —— —— — ————— R — — - TS I D G N e - — — —— ——— — —— —— Y "

I NC205 [ [ |
\'Nezos B T
| we20r P Ty
| mcz08 P Ty
\me08 P T
\Nc210 0 o®
| Ne211 ey
\Ne212 1 P Ty
\Ne21s g« P T
Vw214 0 o®
| NC215-NC221 | NA | Peatures mot supported |
| Nee22 P
R
VRLIOI P
VRLIOZ P T
\RLIOB P T
| RL104-RLI07, 1 1 T
I RL151-RL153, | NA | Features not supported |
I RL201-RL204, | [ l
! RL421+RL431 ! [ |
| RWIO1-RW104 | NA | Features mot supported
Vsel01 o op
\sel02 0 B Ty
S
Vsel04 B T
1se08 B Ty
1 sGl06 P T
| $G201-5G202 | NA | Features mot supported 1

- ———— o ——— - ————————————————— T ———— . - ——— — —— —— " ——— i ————————————————————
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- . — . T W T e = W W S ————— ——— MR - T — - ————— — = — e —————— A ——

- — R S G —— — Y D - . R Y - ——— S D — - — - -

I SG421 I NA | Features not supported |
| 'se431 | NA | Peatures mot supported |
Vsqo1 B Ty
sz o» Ty
Vses e Ty
1sQuoe 1 o® Ty
Vsquos o o» T
VsQues P Ty
Vsor B Ty
s B Ty
| 5Q09-SQ111 | NA 1 Peatures mot supported 1
Vseuiz o B T
Vsquis e Ty
| sQuia-sQi2l., Ty
I SQ151-5Q153, | NA | Features not supported !
I SQ201-5Q202 | | !
1se03 o » o
| $Q204-5Q216 | NA | Features not supported |
Vsl o o® Ty
| 'SQ218 | NA | Peatures not supported |
seete o ® Ty
Vseadt o op Ty
\see32 B T
©stior e Ty
A
Vstios o o® 0T
VsTioe P Ty




I ST105 I P | |
Vstioe 0 p 0Ty
| sTi07 B T
VsTi08 0 e 0Ty
S
| sTi10 0 0T
Vst e T
| sT112 | NA | Features mot supported |
Vst 0 e 0
R
Vst B 0T
\sTi6 B 0T
Vstuir B 0T
Vst 1 B
Vst201 1 B 0
| sT202 | NA | Peatures mot supported |
Vst208 1 »
S
| ST205-ST206 | NA | Features mot supported |
yst20v @ T
| ST208 | NA | Features not supported
Vst200 0 0 » 0T
\st210 1 B T
S
stz 0 e 0
Vst213 P 0
\sT224 0 B T

s ————— — A ——————— N — S ———— —— ——— - . — - D - - i e e e e S - — - - = -

v

v 1IN O % AN ) L ~ . o MY, IO 2% PN A
DR PSR Ty e ',t'jf)_~.v?\;“,-: HUSON rOL A M tt_«"‘,.'1,\’“-‘};5"‘.‘“.‘""u s 1 MSOS



N

——— ——— —— —— — —— —— —— ——— T —— —— — T —— — - —— —— ——— A ——— ——— ———— ———————— —— ——a— W ——

| ST215-ST216, | l [
| ST431-ST432, | NA | Features not supported |
| ST433-ST434, | ! |
I ST441-8ST443 ! ! |
CTmor B T
‘TEIO2 P T
VTmios e Ty
VTEIOE 0 2 0
Vemos 0 e T
e
VTEior 0 B
Vreios e T
VR0 P 0Ty
VTR B
VTR B T
VtElz 0 e
VTEISL O e Ty
VTEs2 0 P Ty
\TEzor P
VTRROZ 0 P
\tReos e T
\TReoe o e
\TROS P
| TRGOE P
VeE207 0 0 P 0
\tezos P
\Teoe P T
VTR20 0 o®

- —— v — ———— ——— - ——— — ———— - - — = —— ————— - - ——— - ——— —————— — —— —— —————— —— i — -
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- —— - ——— - ——— A — —— N ——— — ———————— —— — - —————— o ————— —————————— o —————

I TH212 I I l
VE213 0P T
R
VTE2IS P 1Ty
\ TERIE 1 P 1 T
VTE21T 0B T
\tEzze e T
RO 0 p T
\tEez0o 1 p Ty
\‘tEz21 | NA | Features mot supported 1
\ TERZZ 0 P T
VTEEZ1 P
Total Teéts 319

Passed 191

Passed with Modification 2

Failed 0

Not Applicable 127
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APPENDIX C
FORTRAN Suite Testing

P = PASSED, F = FAILED, PI = PASSED BY INSPECTION,
PM = PASSED WITH MODIFICATION, NA = NOT APPLICABLE

TEST RESULT COMMENTS
Vewool e 0
\eMoo2 0 ® 0T
Vewoos 0 p 0T
VeMoos 0 p 4T
Fwoos 0 p
B R
eMoor 1 B
\PMo08 1 B 1y
B R
Vo0 0 B
VeMolr o op 0T
Vewotz  op 0T
B
VPMole B T
\pMo16 B
VPMO1? B
Vewos e 0T
\PMOl® 1 ® 4
VPMOZO 0 B 0T
VPMo2L o P
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TIPS T S WL R TR NE LR U AL O
Moz P 0Ty
CeMo2s 0 o» 0T
VU Mo2e 0 » 0T
VPMo2s o p T
\FMo2e 0 op
\FMO28 . ®p T
\PMo30 1 ®p T
Veost 1o T
Vewosz 4 ®» T
VFwoss 0 op T
\FMOZ& P T
\FWOZS 9 P
\PMO36 1 ®p T
VeMosr 0 op T
Urwoss 1w 0T
R
VFwos0 1 op T
VeMosr P T
\FMos2 1 e T
R O
| FMOse 0 p T
| FMOsS P T
\FMoso 1 » Ty
S O

e

o | FMOB1 P !

o T et T e e et

w | FMO62 (S |




—— - — - — . — . — ——————— . — Y i —— — ———— — T - —— ——— ——— —— —— Y ——— ——— — —————— o ————

D —— - ——— - —— ——— - —— ———— —— — — ——— ——— — ——— — —n ———— ———— ——— - ——— —— ——— — — T —— — . ———

I FMOO7 t PI | Need Ada math package for intrinsic fcms [
| PMO98 | PI | Need Ada math package for intrimsic foms |
| FMO99 | PI 1 Need Ada math package for intrimsic foms |
VPMI00 P Ty
VP01 e Ty
vmaoz e T
veawos 0 oe 0T
Vmaos o» Ty
V08 o® 0Ty
Vom0 e T
A
VM08 1 p o
s R
S
veaar e Ty
| PM200-FM201 | NA | Peatures not supported 1
S
| FM203 | NA | Features nmot supported |
| FM204 | PI 1 Need Ada package for imtrimsic chr function |
| PM205 | NA | Peatures not supported 1
| PM250 | NA | Features not supported |
| PM252 | PM | Optional comma test removed |
| PM253-FM261 | NA | Features not supported |
e R
S
VPMsoz 0 p 0T




—— e = —— i ——— e —— - ——— —————— — —— —— —— Y — — T —— —— —— - ————— — — — — —— — — —————_— - —

, | FM306 | NA | Features not supported |
% I FM30%7 I PI | Need Ada math package for intrinsic fcns ( |
B e e ;
! | FM308 I NA | Features not supported | '
e e e e e e =~ e = o . — — —— — ———————————— ————— o = > — o — {
I FM311 i NA | Features not supporteéd [
)c: ——————————————————————————————————————————————————————————————————————
w | FM317 I P [ |
.i‘ ——————————————————————————————————————————————————————————————————————
Y | FM328 P |
‘ | FM351 ! P [ f
X | FM352 P |
M | FM353-FM357, | | !
- | FM359-FM364, | PI | Need Ada math package for intrinsic fcns |
N I FM368-FM379 | |
?g"- -------------------------------------------------------------------
o | FM401 I P |
A | FM402 P !
L | FM403 I P [ !
i | FM404 I P |
P | EM405 I P !
Y. I FM406 i P } |
. B e e e e e o e e o e e e e T S U — — — —— —— L . - - G - —— -
g | FM407 P |
.2 ¥ 3 m e e e
'Q | FM41l1l [ | |
| FM413, FM500, | | |
3 | FM503, FM506, | l !
I} | FM509, FM514, | | |
a | FM517, FM520, | | |
o | FM700, FM701, | [ |
" | FM710, FM711, | ! [
. | FM715, FM718, | | Features not supported , |
o I FM719, FM722, | [ |
i | FMB800-FM834, | | |
’ | FM900, FM901, | ! |
e | FM903, FM905, | ! !
2 I FMO0O6-FM910, ! [ |
- | FM912, FMOl4, | [ [
o | FMO915-FM923 | [ |
:n. ——————————————————————————————————————————————————————————————————————
Ry
“
) 20
&




Total Tests

Passed
Passed by Inspection

Passed with Modification
Failed

Not Applicable

193

76
28

88

21

e

S




Appendix D
WWMCCS Code Testing

JOPS III Modules Tested (COBOL)

TEST RESULT COMMENTS
\AIRDL 0P
| ATRSDM P o
\ART® P T
\eNtRL 0 op
R e T
VROl @ 0T
VeMoa  o® 0T
\Fwols e T
v ewolc @ T
\Fwol® 1 o» oy
VFMoz P T
\FMOZ o o» T
VFMOS P T
VFOS P
VFMOS P 0T
| FORCE 1 ® T
VFIO o® 0T
VFI0A op
\FIOB P
VFlIOC o® 0T
v PO aop 0T

——— . — - — ——— —— —————— . — . = —— —— —— A = i - ———— e W = - = o = mm A e - . - A A ——
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- ———— - ——— i ——— ——— ——————  ———— ——— - —————— ——— " —— — A ——————

I F10E I P [ [
I
VPO o
VPLIE P 0
VPR e T
VPG B
veiT o P
VRLIY o
vPuX e
VPl2A B -
VP18 e
VPR op
vPl2C P
‘P20 P
\PIZE P
VPl2RL P T
VP16 P -
VPl P T
e
R
VPl2L P
VP2 P T
O
VPIZR P
VP28 P T
VPlT P T
B










.

- M
R

Using the COBOL translator on WWMCCS code required preparatory
modifications on every file. All references to data files other than
flat, sequential ASCII files were removed. Any GMAP code, calls to
equipment through non-standard COBOL interfaces, etc. vere also
removed. The translated neutered code performed identically to the
neutered untranslated code. The use of the COBOL translator for real
WWMCCS code will be restrictive because of these modification needs.
However, if follow-on extensions to the translator are funded and
completed, database access, GMAP interaction, etc. will be less of a
problem.
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RapidSim System (FORTRAN)

N P = PASSED, F = FAILED

® TEST RESULT COMMENTS




- ——— - ——— - —— —— - ———— — —— i Wn W - e = e — —  — — — — - - —— - -

| ERRORS.FOR I i [
| BVIGEN.FOR 1 P
| BVIRPT.POR 1 P 1
| PILDEF.POR 1 P 1
pmwprs.FoR 0 ¢ T
| GaUSS.FOR 1 P 1
| RBAD.FOR 1 P
| READI.POR 1 P
| INPROC.POR 1 P 1
| INTER.POR 1 P
| INTMOG.FOR 1 P
| LEADER.FOR 1 P 1
| LISP.POR 1 P
| LNEDST.PR 1 P 1
\ LSTPRT.POR 1 P
| MODNOD.FOR 1 P o«
| MONEN.POR 1 P 1
| MUSTGO.POR 1 P 1
| NAMES.POR 1 P
\ NETEVT.POR 1 P 1
| NETIN.FOR 1 P
| NEWCHR.FOR 1 P 1
| NEZgOB.POR 1 P 1
| NEXPOD.FOR 1 P 1
| NORPO.FOR P 1
| NSHIFT.FOR 1 P
| NSREPT.FOR P 1

- —— . ———— — —————— o — — ——————— — T~ —————— —— " — " S " — - — —————




. —— ———— —————————— ———— ——————— - ——— - ——— —————— T — " ——— i ——————

- S ——— - — - —— A = = S e = e W = e e — - - —— i - - - A ———

| NTWORK.FOR t P | |
| NWPAGE.POR 1 P 1
| OBVENT.FOR 1 P 1
| ORDSCH.FOR 1 P 1
| OUPROC.FOR 1 P 1
| PAGEED.POR 1 P 1
| pUTOUT.POR 1+ P 1
| RANDM.POR 1 P 1
| RATER.FOR 1 P 1
| READI.FR 1 P
\ READIN.FOR P 1
| REEDIN.POR 1 P 1
| REROUT.POR 1 P 1 |
| RESADI.FOR 1 P 1
| RESAVL.POR 1 P 1
| RESMOG.FOR 1 P 1
| RPPRNT.FOR P 1
\RPTILFOR 1 P 1
| RPTZ.POR 1 P 1
\RPTZ.POR P 1
| RTRPT.FOR 0 P
| SEGACT.FOR 1 P 1
| SEGASG.POR 1 P 1
| SEGLIN.FOR 1 P 1
| sELEcT.POR 1 P 1
| seTDIS.POR 1 P o

- —— T - ——— T — ———— - —— ——  ——— — ——————— M ————————




— ————— ———— i — i — o ——————— ——————— ——————— = — - ———— —— —— —————— - —— = —— ———

I SEVENT.FOR I i [
| SEPRPRT.FOR 1 P
| SITAPLLPR 1 P 1
| SITAPLLPOR P 1
| sITAPZ.FOR 1 P 1
| sITAPZ.POR P 1
| SLDMOG.FOR 1 P 1 4
| sPILL.FOR P 1
| STAGE.FOR 1 P 1
| SUPER.FOR 1 P 1 4
| TASKER.POR 1 P
\ TDISF.FOR . P
| UBVENT.FOR (P 1
| UTRACE3.FOR 1 P 1
| WRAPUP.FOR 1 P 1
| WRITEM.FOR 1 P 1
| WRTSEP.FOR 1 P o
| ZCRMOG.POR 1 P 1

——————— i ———————————————————— " —— — — ——— ——— ————————————— ——————— ————

The FORTRAN translator requires that every file presented to it Dbe a
complete program, i.e. a subprogram oOr several subprograms in a
single file must be accompanied by a main program in that same file.
There are two ways to approach this problem. The first is to include
the entire system all in one file. This is neither feasible nor wise.
Too many resources, (CPU time most notably) would be needed. The
second way is to give the subprograms “dummy” main programs. These
programs are then translated into Ada. The Ada files are edited to
make the dummy main programs into packages containing the subprograms.
References can the be made to the compiled routines within the
packages as if they were FORTRAN library subprograms. This 4is the
recommended approach.
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