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FOREWORD

The Human Factors Technical Area is concerned with the human re-
source demands of increasingly complex battlefield systems used to
acquire, transmit, crocess, disseminate, and utilize information.
Research in this area is focused on human performance and interactions
within command and control centers, as well as issues of system de-
velopment. It is concerned with such areas as topographic products
and procedures, tactical symbology, user-oriented systems, information
management, staff operations and procedures, and sensor systems inte-
gration and utilization.

One area of special interest involves the development of com-
nuter software to support battlefield automated systems. Software
development is a human process which is costly, inaccurate, and not
well understood. The present report provides an extensive compilation
of literature in the area of human factors aspects of software devel-
opment; it was developed as a source document supporting human factors
research in this area. This report is a part of & larger effort to
develop a conceptualization of the programming process as a basis for
identification and resolution of benavioral bottlenecks in software
development, Efforts in this area are directed at improving accuracy
and productivity in programming through the design of procedures,
methods, and job aids to enhance programmer performance.

Research concerned with human factors in software development is
conducted as an in-house effort augmented contractually by organiza-
tions selected as having unique capabilities and facilities. The
present research was conducted in collaboration with personnel from
Science Applications, Inc., under contract DAHC 19-76-C-0040. The
effort is responsive to requirements of Army Project 2Q762725A778,
and to general requirements expressed by members of the Integrated
Software Research and Development Working Group (ISRAD).
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INTRODUCTION

The development of software for computer systems is a little-
understood, labor-intensive activity. Computer software is devel-
oped by people, by systems analysts, software designers, and pro-
grammers, yet little is known about the individual and group processes
whereby software is produced. The study of human factors in software
production is a relatively new area to both psychologists and com-
puter scientists; research investigating human performance in pro-
gramming tasks has been published in widely scattered journals of
psychology and computer science, books, and technical reports.

This bisliography was compiled to bring toyether in a single
reference document literature from many sources related to behavioral
aspects of the software developient process. It is intended to pro-
vide an information source for nsychologists, computer scientists,
and other persons interested in the human factors of software
production.
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SCOPE OF THE BIBLIOGRAPHY
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Software deveiopment, for the purpose of this bibliography,
encompasses all phases of the process, including req:irements analy-
sis, software design, programming, coding, debugging testing, evalu-
ation, and maintenance. The literature of concern deals with the
processes of software development, including huvman performance in
software design and programming tasks as well as with the human
factors aspects of the tools and programming languages used by soft-
ware developers. Literature dealing with the selection, training,
and management of computer personnel is also included. MHowever,
papars dealing with software develnpment, but lacking clear human
factors results or discussion have been excluded. The bibliography
provides comprehensiva, although not exhaustive, coverage of the
literature in the field through the end of 1977. Some articles
have bheen included which were published in 1978.

The bibliography is supplemented by four reference lists which
appear at the front of the document. In general, items on these
reference 1ists are not cited in the bibliography. For the user of
this bibliography who is new to human factors in software develop-
ment, the first two 1ists provide a core of references to acquaint
the user with software engineering and with related human factors
research. The third reference list consists of the fifteen-volume
Structured Programming Series. These reports, prepared by IBM for
the Army and Air rorce, provide background information and standards
for the implementation of structuraed programming methodology using
high order languages. Finally, the references to the DoD software
program trace the Gevelopment of the High Order Languag2 Program
and the Defense System Software Management Program,

I-1
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ORGANIZATION OF THE BIBLIOGRAPHY

This bibliography consists of three parts: the four supplemental
reference 1ists, the 478 literature citations and abstracts, and the
literature indexes.

A typical bibliographic entry is shown in Figure 1, which iden-
tifies the components of the entry. The citation format follows the
standards of the Publication Manual of the American Psychological
Association (Second Editicn) with one exception: both month and year
of publication may ke noted tc make the document easier to locate.
Where the same article appeared in multiple sources, the source thcught
to be more readily available (such as a journal article rather than
company technical report) is generally given first.

The majority of the entires include an abstract. Where the ab-
stract was unavailable but the document warranted inclusion, the ci-
tation appears without the abstract. Many different abstract styles
and formats may be noted by the user of this bibliography; where
available, author abstracts were used with no changes made, noted
with "(A)" following the abstract. If the abstract appeared with
the original document but was written by someone other than the au-
thor, it is noted by "(0)" after the abstract. Abstracts written
oy the bibiiography autnors are noted with their initials.

Four different classes of indexes are provided for the documents
included in this bibliography: an author index, three document sourcz
indexes, an institutional affiijation index, and a subject index. The
indexes direct the user to citations by document number, not by page
number. The documen* source index consists of three groups, journals,
proceedings, and agencies. Most documents within tihe bibliography
are indexed by only one or two subject terms. 3Some index terms are
admittedly broad, but the user is referred to additiona‘ index cate-
gories which are related.
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835 ®SYATISTICS ON USE OF INTERACTIVF DERUGGING FACILITIES
BOIES, Seda, & SPIEGEL, M.F. A BEHAVIORAL ANALYSIS OF PROGRAPMING: ON THE USE

OF TWTERACTIVE CEBUGGING FACILITIES (TECHNICAL REPGRT RC-4472), YORKTOWN

HeiSHTS, HEW YORK: I3 JATSON RESEARCH CENVER, AUGUST 1973.F(NTIS NO. AD

772120

OESCRIPTION:
YEASUREMENT AND ANALYSIS OF USER DEBUGGING BEHAVIOR CN PRESENT INTERACTIVE
SYSTEMS CAN LEAD TO AN UNDEPSTANUING OF HOW FUTURE INTERACTIVE SYSTEMS
SHOULD BE INPLENENTED. THIS STUDY PRESENTS SOTH AN ANALYSIS OF THE ON=LINE
USAGE OF THE T$S/362 PROGRAM CONTROL SYSTEM (PCS) AS WELL AS THE RESULTS OF
4 G.ESTIONNAJRE DESIGNED TO PROBE THE PCS KNOWLEDGE OF THE POPULATION OF
USERS OF THAT § STEM, THE QUESTIONNAIRE RESSONSE POPULATION YENDED TO BE
DIVIDED INTO THPEE COMPETENCE GROUPS, THE HIGHEST OF WHICH CONSISTED MOSTLY
GF SYSTE® SUPPORT PERSCHMEL AND ASSEMBLER LANGUAGE PROGRAMMERS, THE ON-LINE
USAGE ANALYSIS SHOWED THAY PCS COMMANDS ACCCUNTED FOR 7.2 PERCENT OF ALL
COMMANDS ENTERED &Y PROGRAMMEPS, PCS WAS USED PARELY TO MCPIFY THE 'LOGIC CF
A PRNAGRA1, BUT WAS USED AS A PROGRAM VARIABLE INPUT/OUTPUT SYSTEM. IT WAS
COMCLUDED THAT THE UNDERSTANCING OF THE INTERACTIVE DEBUGGING: PROCESS MUST
COME FROH THE PERSPECTIVE OF THE ENTIRE SYSTEM, AS UP TO 50 PERCENMT OF THE
DESHGGING EFFORT IS SPENT ON TASK AND DATA MANAGEFENT, FIVE CRITICAL
FEATURES OF AN EFFECTIVE INTERACTIVE PRCGRAMMING SYSTEM ARE OUTLINED, (Aﬂa

Q2se, 12r.
1. Document number 5. Abstract
2. Subject heading 6. Abstract source
3. Reference citation 7. Number of pages in article
4. NTIS accession number 8. Number of references in article

Figure 1. Sample bibliographic entry
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STRUCTURED PROGRAMMING SERIES

Kessler, M. M., & Tinanoff, N. Structured programmin ser1g§_j!gl_L}:
Programming language standards (Report No. RADC-TR-74-300, Vol. I).
Grigfiss Kgr Force Base, NY: Rome Air Development Center, March 1975.

Tinanoff, N. Structured gﬁggrauming series (Vol. II): Prec%mgiler
specifications (Report No. RADC-TR-74-300, Vol. II). Griffiss
Air Force Base, NY: Rome Air Development Center, May, 1975.

Campbell, D. G. & Kessier, M. M. Structured programming series (Vol. IIi):
ANS COBOL precompiler ram documentation (Report No. RADC-TR-74-300,
Voi. III). Gr%ffiss Egr ?orce Base, NY: Rome Air Development Center,
March, 1975.

Trimble, J. T. Structured programming series (Vol. IV): Data structuring
study (Report No. RADC-TR-74-300, Vol. IV). Griffiss Air Force Base,

RKY: Rome Air Development Center, April, 1975.

Luppino, F. M. & Smith R. L. Structured procgramming series_(Vol. V):

Programming Support Library (PSL gg%?ram specifications (Report No.
-TR-74-300, Vol. VI}. Griffiss Air force Base, NY: Rome Air

Development Center, July, 1974.

Tinanoff, N. & Luppino, F. M. Structured programming series (Vol. VI):
Programming Support Librar SL) program specifications (Report No.
RADC-TR-74-300, Vol. VI). Griffiss Air Force BAse, NY: Rome Air

Development Center, November, 1974.

Ortega, L. H. Structured ramming series (Vol. VII): Documentation
standards (Report No. RAEC~T§-74-300, Yol. VII). Griffiss Air Force

Base, NY: Rome Air Develcpment Center, September, 1974.

Kraly, T. M., Naughton, J. J., Smith, R. L., & Tinanoff, N. Structured

rogramming series (Vol. VIII): Frogram design study (Report No.
RED%-TR-74-300, Vol. VIII). Griffiss Air torce Base, NY: Rome Air

Development Center, May, 1975.

Smith, R. L. Structured programmina series (Vol. IX): Management data
collection and reporting (Report No. RADC-TR-74-30G, Yol. IX).
Griffiss Air Force Base, NY: Rome Air Developmental Center, October,
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Barry, B. J. & Naughton, J. J. Structured programming series (Vol. X):
Chief rammer team operations descyiption (keport No. RADC-TR-
74-300, Voi. X). Griffiss Air Force BuSe, NY: Rome Air Development

Center, January, 1975.

Smith, R. L. Structured programming series (Vol. XI): Estimating soft-
ware project resource requirements (Report No. ~-1R-74-300, Vol XI).
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Griffiss Alr Force Base, HY: Rome Air Development Center, January, 1975.
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Kessler, M. M. Structured programming series (Vol. XII): Training
materials (Report No. RADC-TR-74-300, Vol. XII). Griffiss Air

Force Zase, NY: Rome Air Development Center, July, 1375.

Naughton, J. J. & Smith, 8. L. Structured programming series (Vol.
XIII): Final report (Report No. RADC-TR-74-300, Vol. XIII).

Griffiss Air Force Base, NY: Rome Air Development Center, July, 1975.

Kessler, M. M. & Kister, W. E. Structured programming series {Vol.
XIV): Software tool impact (Peport No. RADC-TR-74-300, Vol. Xiv).
Griffiss Air Force Base, NY: Rome Air Development Center, May,
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Smith, R. L. Structured ranming series (Vol. XV): Validation and
verification study (Report No. RADC-TR-74-300, Vol. XV). Griffiss
Air Force Base, NY: Rome Air Development Center, May, 1975.
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2ASIC REFERENCES TO THE DOD SOFTWARE PROGRAM

Defense System Software Management Program. Washington, DC: Office
of the Assistant Secretary of Defense for Installaticas and Logis-
tics March 1976.

Defense System Software Research and Develecpment Technology Plan. In
preparation.

Management of Computer Rescurces in Major Defense Systems. Department
of Defense Systems Directive No. 5000.29, April 26, 1976.

Interim List of DOD Approved High Order Programming Languages. Depart-
ment of Defense Instruction No. 5000.31, November 24, 1976.

HIGH ORDER LANGUAGE PRIGRAM

Department of Defens< Requirements for High Order Computer Programming
Languages, "Ironman," January 1977. Point of Contact: LTC William
A. Whitaker, Defense Advanced Research Projects Agency, 1400 Wilson
Bivd., Ariington, VA 22209.

Department of Defense Requirements for High Order Computer Programming
Languages, “"Tinman," March 1976.

Fisher, D. A. A common programming language for the Depavtment of
Defense--background and technical requirements. IDA paper
P-1191, Institute for Defense Analysis, June 1976. (AD-A028 297)

SUPPORTING ANALYSES

Kossiakorf, A.. et al. DOD Weapon Systems Software Management Study.
The gohns Hopkins University Applied Physics Laboratory, Report
No. SR 75-3.

Kossiakoff, A., et al. DOD Weapon Systems Software Management Study,
Appendix A, Findings and Recommendations of Previous Studies. The
Johns Hopkins University Applied Physics Laboratory, Report No.

SR 73-3A, June 1975.

Asch, A., et al. DOD Weapon Systems Software Acquisition and Manage-
ment Study, Vol I, Findings and Recormendations. MITRE Corporation
Report No. MTR-6908 Vol I, May 1975.

Asch, A., et al. DOD Weapon Systems Software Acquisition and Management
Study, Vol II, Supporting Material. MITRE Corporation Report No.
MTR-6908 Vol II, June 1975.
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BASELINE STUDIES

Gates, H. P., Jr., Gourary, B. S., & Deitchman, S. J. Electronics-X:
A Study of Military Electronics with Particular Reference %o Cost
and Re'iability. Volume 2: Complete Report. Arlington, VA: In-
stitute for Defense Ansyses, R-195, January 1974.

Reich, E. T. Tactical Computer Software Acquisition and Maintenance
Staff Study. Office of the Assistant Secretary of Defens:, Washington,
UC. October 1973.

Report of the Army Scientific Advisory Panel Ad Hoc Committee for Army
Tactical Data System Software Development, Army Scientific Advisory
Panel, Washington, DC, October 1974.

Boehm, B. W. & Haile, A. C. Information Processing/Data Automation
Implications of Air Force Command and Centrol Requirements in the
1980s (CCIP-85). Executive Summary (Revised Edition), USAF Space
and Missiie Systems Organization, Los Angeles, CA, SAMSO TR72-122,
February 1972.

Informaticn Processing/Data Automation Implications of Air Force Command
and Control Requirements in the 1980s (CCIP-85). Volume I. High-
lights, USAF Space and Missile Systems Organization, Los Angoles, CA,
SAMSO TR 72-141, April 1972.

The CCIP-85 study also produced ten supporting volumes:

Volume II Command and Control Requirements: Overview

Annex A: Strategic Requirements

Annex B: Air Defense Requirements

Anrex C: Tactical Requirements

Volume III Command and Control Requirements: Intelligence

Volume IV Technology Trends: Software

Volure V Technology Trends: Hardware

Volume VI Technology Trends: Sensors

Volume VII  Technology Trends: Integrated Design

Volume VIII Interservice Coordination Trends

Volume IX Analysis

Volume X Current Research and Development

Volume XI Roadmaps
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Project Pacer Flash--Voiume I. Executive Study and Final Report,
?;r Force Logistics Command, Wright-Patterson AFB, OH, September
73.

Fisher, D. A., Jr. Automatic Data Processing Costs in the Defense
Department. Ariington, VA: Institute for Defense Analysis, IDA-P-
1046, October 1974.

A Report on Air Ferce Logistics Command Operation Flight Program Support.
Santa Monica, CA: System Develcpment Corp., TM-5439/000/00 and
TM-5439/001/00, December 1974.

Proceedings of the Aeronautical Systems Software Workshop (Draft).
Air Force Systems Command, Washington, D.C., April 1974.

Proceedings of a Symposium on the High Cost of Software. September
17-19, 1973. Menlo Park, CA: Stanford Research Institute, SRI
Project 3272, September 1973. (AD 777121)

Summary Notes of a Government/Industry Sizing and Costing Workshop,
Electronic Systems Division, Hanscom AFB, MA, February 1975.
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PROGRAMMING
ABRANS, P.S. PROGRAM URITING, REWRITING, AND 37vit. 1IN P, GJERLOV, Hod.
HELMS, & J, NIELSEN (ENS.), APL CONGRESS 73: PROCEFDINGS OF THE APL CONGRESS
73. NEV YORK: AMERXICAN ELSEVIER PUBLISHING CO., 1973, 1-8,
DESCRIPTION:
THIS PAPER DISCUSSES THE PROCESSES AND PROBLEMS OF WRITING AND ESPECIALLY
0F REWRITING PROGRAMS, REWRITING IS OEFINED AS DERIVING A NEW PROGRAM
USING THE SA®E ALGORITHM AS THE ORIGINAL. THERE ARE SEVERAL REASONS FOF
REWRITING A PROGRAN == TO ATTENPT TO OPTIRIZ2E 1T, TO SIMPLIFY 3T, OR TO
PUT IT IN A FORM THAT XS EASIER TO UNDERSYAND., THIS PAPER TRACES THE
EVOLUTION OF A PROGRAM THROUGH SEVERAL REWRITING STEPS, FCR THE MOST
SART, THESE REFINEMENTS ARE BASED ON A FORMAL ANALYSIS CF THE PROGRAM TEXT,
ALTHOUGH KNOWLEDGE OF THE SPECIFIC PROBLEM AND THE SEHAVIOR OF THE ALGORITHM
ARE ALSC USED AT SEVERAL POINTS, (MEA)
3P, 4R,

. 2 TIME=SHARING VERSUS SATCH PROCESSING

ADAAS, J., & COKEN, L. TIME-SHARING VS. INSTANT BATCH PROCESSING: AN EXPERIMENT

IN PROGRAMMER TRAINING, COMPUTERS AND AUTOMATION, NMARCH 1969, 12(3), 3n=34,

DESCRIPTION:
EIGHT STUDENT PROGRAMMERS STUDIED FORTRAN FOR TWO WEEKS, ONE WEEK USING a
CRT=BASED TIME=-SHARING SYSTEM AMD GNE WEEK USING “INSTANT BATCH™, IN A
COUNTEREALANCED REPEATED-MEASURES DESIGN. PECAUSE OF LARGE INDIVIOUAL
OIFFERENCES, NO SIGNIFICANT OIFFERENCES IN OBJECTIVE MEASURES WERE DETECTED,
IN QUESTIONNAIRE RESULTS, HOWEVER, THE STUDENTS INDICATED A STRON PREFERENCE
FOR THE BATCH MODE. GIVEN A CHOJCE, ALL STUDENTS USED THE ©ATCH SYSTEM FOR
THE REMAINOER OF THE SUMWER, (HRR)
SF, SR,

3 DEF2UGGING

AKTYAAR, F, AN EXAMPLE OF SOFTWARE SVYSTEM DEBUGGING, FROCEEDINGS '¥ THE IFIP

CONGRESS, 1971, 353~359,

DESCRIPTIONS
IN THE SOFTWARE ODEVELOPPENT PROCESS, THE FROGRAWNING AND DEBUGG NG STAGE OF
A PROGRAY COYES LAST, 1.E,, I®MEDIATELY SEFORE OELIVERY, AND THE NUMBER OF
UGS TO 3E FOUND THEN IS QUITE UNPREDICTABLE BELFOREMAND, Tu41S IS TuE
REASON WHY THE PLANNED PPOCESS IS DISTURBED AND THE DELIVERY TIME DELAYED
IN SO MaNY CASES. 1IN ORDER TO AVOID THE DELAY IN STHEDULE, IT 1S NECESSARY
TO PREDICT QUANTITATIVELY THE NUMBER OF FUGS ARD, ALSO, THE MANLOURS
LECESSARY FOR DEBUGGING. THE WUMBER OF “UGS MAY BE ESTIMATED FASED ON THE
NATURE OF A PROGRA%. HENCE, PY CAREFULLY STUDYING A GENERAL FLOW CH/RY
QURING THE OETAILED DESIGNING OF SOFTWARE, WE CAN PRFDICY TNE ALUMPRER OF HLUGS
IN THE SYS 'EM, AXD CCCIDE O% THE NUFPRER CF CHECK POINTS TO ®F MADE DURI.4C
THE PROCESS AND, CONSEQUENTLY, THE MANHOURS NECESSARY, ({A)
P, "R,

s PROGRAMMING LANGUAGES
ALEXANDER, WaGe HOW A PROGRAMYING LANGUAGE 1S USED C(TECHNICAL REPCKT CSRG=1C),
TORONTO, ONTAKIO, CANSDA: UNIVFRSITY OF TORONTO, CCHPUTER SYSTEPS RESEARCH
GRTUP, FEBFUARY 1972.
DESCKIPTION:
AN EVPIKICAL STUDY OF PROGRAMS @FITTEM IN XPL WAS CARRIED OUT WITH THE AIM
OF DETER®INING PROPERVIES OF PCTH [ME LANGUAGE ANG THE OPJECT PACHINE, THE
S/36%. THE INFORKATION GATHEREZD BY EXA®INING A SET CF TYPICAL XPL PROGRAPS
JAS USED TO SUSGEST IMPNOVEWMENTS TO THE DESIGN OF XPL, TO THE COPPILER
FOR XPL, #%p f0 THE $/365. IK ADDITION, A PROFILE GENERATOF FOR XPL
PROGPAMS YAS DEVELOPED AND ILLUSTRATED, A POWERFUL PROGRAFPING TOOL, 1T
ENAPLES AN XPL PROGKAMMER T CLEARLY SEE WHERD FXECUTION TIWE 1S SPENT IN
H135 PROGRAM, (K)
1190, 11%.
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PROGRAMNING
ALSPAUGH, C.A, IDENTIFICATION .OF SOME COMPONENTS OF COPPUTER PROGRAMMING
APTTTUDE. JOURNAL FOR RESEARCH IN MATHEMATICS EDUCATION, 1972, 3, £9-98,
DESCRIPTION:
AN EXPERIMENT UAS CONDUCTED TO DETERMINE THE EXTENY THAT THE THURSTONE
TENPERAMENT SCHEDULE, THE IBM PROGRAMMER APTITUDE TEST, THE VATSON-GLASER
CRITICAL THINKING APPRAISAL, THE SCAT QUANTITATIVE AND VERBAL SUBTESTS,
AND MATHEMATICAL BACKGROUND CORRELATE WITH A MEASURE OF PRUGRAPMING
PROFICIENCY (TEST SCORES) IN AN INTRODUCTOXY COMPUTER SCIENCE COURSE USING
SASIC ASSEMSLY LANGUAGE (BAL) AND FORTRAN, NO SICNIFICANT DIFSERENCES
JERE OBSERVED BETWEEN BAL AND FORTRAN ON EITHER THE PROFICIERCY HEASURE
DR THEIR CORRELATIONS WITH THE INODEPENDENT VARIABLES 5TUDIED. THE
MATHEMATICAL BACKGROUND OF A STUDENT WAS THE MAJOR PREDICTOR OF
PERFORMANCE., THE MORE SUCCESSFUL STUDENTS ALSO TEMO TO HAVE LOW LEVELS OF
“IMPULSIVENESS® AND “SOCIABILITY™ AND A RELATIVELY HIGH LEWEL OF
“REFLECTIVENESS™ AS MEASURED BY THE THURSTONE TEMPERAMENT SCHEODULE. (KEA)
10P, 9R.

SOCIAL IMPACTS OF COMPUTING

ARNERSON, R.E. VALUE ORIENTAVION OF COMPUTER SCIENCE STUDENTS. COMMUNICAIIONS

0F Tnl ACN, 1978, 21, 219=225,
DESCRIPT N

TECHNOL(GICAL AND NON-TECHNOLOGICAL VALUE ORIENTATIONS ARE INVESTIGATED WITH

SPECIAL ATTENTION TO THE COMPLEXITY OF VALUE STRUCTURES. COPPUTER SCIENC:
STUDENTS, WHO ARE CLOSELY ASSOCIATEL WITH TECHWOLOGY, CONTRAST WITH SOCIAL
SCIENCE STUDENTS, WAO ARE OFTEN TELHNOLOGICALLY ALOOF. THIS IS CONFIRMED

MY THE VALUE RATINGS OF 313 STUDENTS AT THE UNIVERSITY OF PIMNESCTA IN 1972,

COMPUTER SCIENCE “AJORS WERE FOUNC TO MAVE 2 MORE COMPLEX VALUE STRUCTURE
THAY SOCIAL SCIENCE MAJORS, (A)
7P, ZYR.

PROGRAMMING

ARPLASTER, &, SOME MEASUPES OF INFORMATION AROUT PROGRAM STATES, IN E, MORLET
2 N, RIRBENS (EDS.), INTERNATIONAL COMPUTING SYMPOSIUM., NCRTH HOLLAND
PULISHING COMPANY, 1977, 183-19(,

VESCRIPTION:
SOME WEASURES OF INFORMATION AROUT THE SEMANTIC STATE OF PROGRAMS ARE
CONSIDERED, A METHOD FOR DEFINING MEASURES FOR A VARIETY OF DATA TYPES IS
FIRST DISCUSSED, THE SOME MEASURES OF THE RELATIONSHIP BRETWEEN TESTS AND
ACTIONS IN CONDITIONALS ARE EXAMINED, ()
P, 29R.

STRUCTURED PROGRAM.{ING

THE APPLICABILITY OF STRUCTUPED PRGGRANMING CONCEPTS IN THE DESIGN OF
SPECIAL=PURPOSE LANGUAGES FOR TNHE NOWPROGRAMMING "CASUAL USER™ XS EXAMINED,
DESIGN CRITERIA FOR A CASUAL USER LANGURGT aRC PRESENTED ALONG WITH A MOOUS
TPERANDL (THE 4:57 FQIDAY APPROACH) FOR CEVELOFING “NATURAL MOTATIONS™
SHICH ARE EASILY LEARNED AND USED, AN EXAMPLE CF A CASUAL USER LANGUAGE IS
PRESENTED ALONG wiITH EVIDENCE THAY, FOP THE CASUAL USER, THE ABILITY TO
ARITE OR EVEN RECOGMNIZE R WtlLL-STRUCTURED PEOGRAP IS AN UNNECESSARY RUKDEN,
a)

W, Re

adw

THE NON~DESIRABILITY OF STRUCTURED PROGRAMMING IN USER LANGUAGES.
SIGPLAN NOTICES, JULY 1977, 12(7), 43-5",
DESCRIPTION:
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9 PROCRAM DEBUGGING
ATWOOD, KeEep & RAMSEY, H.R. COGNITIVE STRUCTURES IN THE COMPREHENSION AND
MEMORY OF COMPUTER PROGRAMS: AN INVESTIGATION OF COMPUTER PROGRAM DEBUGEING
CTECHNICAL REPORT TR=78«A21), ALEXANDRIA, VI®GINIA: U.S. ARMY RESEARCH
INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES, AUGUST 1978,
DESCRIPTION:
A THEORETICAL FRAMEWORK, BASED UPON RECENT STUDIES IN COGNITIVE PSYCHOLOGY
ON MEMORY FOR TEXT, WAS DEVELOPED TO EXPLAIN CERTAIN ASPECTS OF HUMAN
BEHAVIOR OURING COMPUTER PROGRAM COMPREHENSIOM AND DEBUGGING. A CENTRAL
CONCEPT OF THIS FRAMEWORK 1S THAT THE INFORMATION CONTAINED IN A PROGRAM IS
REPRESENTED IN A PROGRAMMER®S MEMORY AS A CONNSCTED, PARTIALLY ORDERED L1ST
(HIERARCHY) OF “PROPOSITIONS®™ (UNITS OF INFORMAYION WwITH PROPERTIES SIMILAR
70 THOSE OBSERVED IN RESEARCH ON TEXT MEPORY), AN EXPERIMENT WAS PERFORMED
TO TEST THE HYPOTHESIS THAT THE OIFFICULTY IN FINDING A PROGRAM BUG IS A
FUNCTION OF THE PUG'S LOCATION IN THIS HIERARCHY, TNIS EXPFRIMENT COMPARED
. THE EFFECTS OF 8UG LOCATION, RUG TYPE (ARRAY, ITEXAVION, ASSIGNMENT) AND
SPECIFIC PROGRAM, EACH OF 48 SUBJECTS DEBUGGED THO SEPARATE PRGARAMS, WITH
OKE TYPE OF RUG AT TWO OIFFERENT HIERARCHICAL LFVELS IN EACH PROGRAM,
A PRELINMINARY ARALYSIS SUGGESTED THAT ALL THREE (ACTYORS =~ PROGRAM,
8UG TYPE, AND BUG LOCATION == SIGNIFICANTLY AFFECTED THE TI®E REQUIRED TO
LOCATE PROGRA® 2U6S. DOETAILED AVALYSES, HOWEVER, SUGGESYED THE PROGRAM AND
BUG TYPE VARIABLES COULD BE EXPLAINED IN TERMS OF THE BUG LOCATION VARIASLE
AND THAT A BUG'S LOCATION IN A PROGRAM'S UNDERLYING PROPOSITIONAL HIERARCHY
IS A PRINCIPAL FACTOR AFFECTING PERFORMANCE IN A COMPREWENSICN AND DEBUGGING I
TASK, (A)

1 JOB SATISFACTION
AWAD, E.Me JNB SATISTACTION AS A PREDICTOR OF TENURE., COMPUTER PERSONNEL,
1977, 7(1=2), 7=-11,

11 ERRORS
BAILEY, ReWe, DEMEFS, S.T., & LERCWITZ, A 1. HURAN RELIAPILITY IN COMPUTER=-
BASED BUSIKESS IN-ORMATION SYSTEMNS, IFEE TRANSACTIONS ON RELIABILITY, AUGUST
1973, R=22(3), 14C-148.

12 PROGRANMNING GROUPS
BAKER, F.T, CHIEF PROSRAFMMER TEAM MANAGEMENT CF PRODUCTION FROGRAMPING, 1BM
SYSTEMS JOURNAL, 1972, 11, 56-73.

13 STRUCTURED PROGRAMMING

BAKER, F.T. SYSTEM QUALITY THRCUGH STRUCTURED PROGRAMMING, AFIPS CONFERENCE

PRACEEDINGS, 1972, 41, 339343,

DESCRIPTIONS
EXPERIENCE IN DEVELOPMENT AND MAINTENANCE Of 5,ARGE COMPUTER-BASER SYSTEMS
FOR GOVERNNMENT AND INODUSTRY HAS LED THE 18M FEODERAL SYSTEMS DIVISION TO THE
FORMULATION OF A NEw APPROACH TO PRODUCTION PROGRAMMING, THIS APORGACH,
WHICH COUPLES A NEW XIND OF PPOGRAMMING ORGANIZATION (A CHIEF PROGRAMMER
TEAM; WITH FORMAL TOOLS FOK USING STRUCTURED PROGRAMMING IN SYSTEm
DEVELGPMENT, WAS RECENTLY APPLIED ON A CONTRACT WITH THE NEW YORK TIYES FOR
AN ONULINE INFORMATION SYSTEM. COMPARED 10 EXPERIENCE ON SIPILAR CONTRACTS
IN THE PAST, THE APPROACH RESULTED IN INCREASED rROGRAMMER PRODUCYIVITY
COUPLED WITH IMPROVEO QUALITY., FOLLOWING A RRIEF DESCRIPTION OF THE SYSTEM
AND A REVIEW OF THE APPROACH, THIS PAPER DISCUSSES THE QUALITY CF THE SYSTEm
AS OBSEFVED DURING A THOROUGH ACCEPTARCE TEST AND IN THE INITIAL PERIOD OF
OPERATICN FOLLOVING ITS DELIVERY, (A)
sp, 7k,

o

e o o
s iy m——— s e
S B Ay Co. KX A3 FEENE i o B B s . s e
DR S e B ] e B el S 8 S Kk Souy 3o e s e B .
g S35 54 Oy TR e S eSSBS VI B £ S e 1-- B e




14 STRUCTURED PROGRAMMING

RAKER, F.T. STRUCTURED PROGRAMMING IN A PRODUCTION PROGRAMMING ENVIRONMENT,

IN PROCEEDINGS, 1975 INTERNATIONAL CONFERENCE ON RELIABLE SOFTWARE. SIGPLAN

NOTICES, JUNE 1975, 10(6), 172=185 (ALSO IEEE TRANSACTIONS ON SOF TUARE

UNGINEERING, 1975, SE-1, 241-252).

MESCRIPTION:S
THIS PAPER DJSCUSSES HOW STRUCTURED PROGRANMNING MSTHODOLOGY HAS BEEN
INTRODUCED INTO A LARGE PRODUCTION PROGRAMMING ORGANIZATION USING AN
INTEGRATED BUT FLEXIBLE APPROACH. IT NEXT ANALYZES THE ADVANTAGES AND
DISADVANTAGES OF EACH COMPONENT OF THE METHODOLOGY AND PRESENTS SOME
QUANTITATIVE RESULTS ON ITS USE. IT CONCLUDES WITH RECOMMENDATIONS BASED
ON THIS GENERALLY SUCCESSFUL EXPERIENCE, WHICH COULD BE USEFUL TO OTHER
2ncn~gznr:ous INTERESTED IN IMPROVING RELIABILITY AND DPRODUCTIVITY. (A)
4P, 18R,

SYSTEM REQUIREMENTS DEFINITION

BALLER, R., GOLDMAN, N,, & WILE, D. INFORMALITY IN PROGRAM SPECIFICATIONS

(TECHNICAL REPORT NO« ISI/RR=77-59). MARINA DEL REY, CALIFORNIA: UNIVERSITY

OF SOUTHERN CALIFORNIA, INFORMATION SCIENCES INSTITUTE, APRIL 1977.

(NTIS NO. AD ALL1667)

DESCRIPTION:
THIS W2Px IS CONCERNED PRIMARILY WITH (1) THE PROCEOURT BY WHICH PROCESS~-
ORIENTED SPECIFICATIONS ARE OBTAINED FROM GOAL-ORIENTED REQUIREMENT
SPECIFICATIONS AND (2) COMPUTER 5ASE2 TOOLS FOR THEIR CONSTRUCTION., IT
FIRST DETERMINES SOME ATTRIBUTES CF A SUITABLE FRDCFSS-ORIENTED
SPECIFICATION LANGUAGE, THEN EXAMINES THE REASONS WHY SPECIFIZATIONS WOULD
STILL BE OIFFICULT TC WRITE IN SUCH A LANGUAGE, THE KEY TO GCVYERCOMING
THESE OIFFICULTIES SEEMS TO PE THE CAREFUL INTRODUCTION OF INFORMALITY
(I.€., PARTIAL, RATHER THAN COMPLETE, DESCRIPTIONS) AND THE USE OF A
COMPUTER=BASED TOOL THAT USES CONTEXTY EXTENSIVELY TO COMPLETE THESE

DESCRIPTIONS BURING THE PROCESS OF CONSTRUCTING A WELL-FORMED SPECIFICATION,

SOPE RESULTS OBTAINEDL BY A RUNNING PROTOTYPE CF SUCH A COMPUTER-BASED TOOL
I A FEW INFORMAL EXAMPLE SPECIFICATIONS ARE PRESENTED AMD, FINALLY, SOME
OF THME TECHNIQUES USE{ BY THIS PROTOTYPE SYSTEM ARE DISCUSSED, (A)
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16 COMPUTER=ASSISTED INSTRUCTION
BARR, A,, BEARD, M,, & ATKINSON, ReCo A RATIONALE AND DESCRIPTION OF A CAl
PROGRAM TO TEACH THE BASIC PROSRAMMING LANGUAGE. INHSTRUCTIONAL SCIENCE, 1975,
" 1“'3’0
DESCRIPTION:

A BASIC INSTRUCTIONAL PROGRAM IS BEING DEVELOPED AS A YEHIGLE FOR RESEARCH
IN TUTORIAL MODES Of COMPUTER=-ASSISTED INSTRUCTION (CAX), SEVEKAL DESIGN
FEATURES WILL BE APPROPRIATE TO TRAINING IN OTHER YECHNICAL AREAS AND
APPLICABLE IN OTHER INSTRUCTIGHAL SETYIHGS WHERE THE DEVELUPMENT OF ANALYTIC
AND PROBLEM-SOLVING SKILLS IS A GOAL.

HETHODS ARE INCORPORATED FOR MONITORING AND AIDING THE STUDENT AS HE
WORKS ON PROGRAMMING PROBLEMS IN THE BASIC LANGUAGE. THE INSTRUCTIONAL
PROGRAM DEVELOPED CAN BE USED TO INVESTIRATE SCHEMES FUR OFTIMIZING PROBLEM
PRESENTATION AND GIVING ASSISTANCE PURING PROBLEM=SOLT/NG BASED ON A MODEL
OF THE STUDENT®S ABILITIFS ARD DIFFICULYIES. PREVIOUS EXPERIENCE IN THE
INSTRUCTIONAL AND TECHNICAL ASPECTS OF TEACHING A PROGRAMMING LANGUAGE
INDICATES THAT A COURSE IN COMPUTER PROGRAMMING CAN BE DESIGNED TO HELP
THE STUDENT ACQUIRE PROGRAMMING CONCEPTS IN A PERSONALIZED AND EFFICIENTY
MANNER AS HE DEVELOPS SKILLS AT INCREASINGLY ADVANCED LEVELS,

THIS ARTICLE REPCRTS OGN WORK CURRENTL™ IN PROGRESS AND BRIEFLY SUMMARIZES
OBSERVATIONS AND CONCLUSIONS BASED ON OPERATION DURING THE PILOT YEAR.

A MAJOR GOAL OF THE RESEARCH PROJECT IS TO INCREASE THE SOPHISTICATION
WITH WHICH THE INSTRUCTLONAL PROGRAM MONITORS THE STUDENT'S WORK AND
RESPONDS TO IT WITH APPROPRIATE HINTS AND PROMPTS, ONE ASPECT OF SUCH WORK
IS THE UTILIZATION OF ALGORITHMS FOx CHECKING THE CORRECTNESS OF A STUDENT
PROCEDURE., LIMITED BUT SUFFICIENT PROGRAM VERIFICATION IS POSSIBLE THROURH
SIMULATED EXECUTION OF THE PROGRAM ON TEST OATA STORED WITH EACH PROBLEM,
WITHI% THE CONTROLLABLE CONTEXT GF' INSTRUCTION, WHERE THE PROBLEMS TO BE
SOLVED ARE PREDETERMINED AND THEIR SOLUTIONS KNOWN, SIMULATED EXECUTION OF
THE STUDENT®S PROGRAM CAN EFFECTIVELY DETERMINE ITS CLOSENESS TO A STORED
MODEL SOLUTIOM. (A)

1?7 COMPUTER=-ASSISTED INSTRUCTION

SARR, A,, BEARD, M., & ATKINSON, R.C. THE COMPUTER AS A TUTORIAL LABORATORY:

THE STASTORD BIP PROJECT, INTERNATIONAL JOURNAL OF MAN-MACHINE STUDIES, 1976,

8, 567=596.

DESCRIPTION:
THE BASIZ INSTRUCTIONAL PROGRAM (ZIP) WAS DEVELOPED TO INVESTIGATE
TUTORIAL MODES OF INTERACTION IN COMPUTER-ASSISTED INSTRUCTION. BIP IS AN
INTERACTIVE PROBLEM=SOLVING LABORATORY THAT OFFExS TUTORIAL ASSISTANCE TO
STUDENTS SOLVING INTRODUCTORY PROGRAMMING PROBLEMS IN THE o5:STC LANGUAGE.
THIS PAPER DESCRIBES HOW THE PROBLEM PRESEMTATION SEQUENCE IS INDIVIuUAtTZED
BASED ON A REPRESENTATION OF THE STRUCTURE OF THE CURRICULUM AND A MODEL OF
THE STUDENT'S STATE OF KNOWLEDGE. THE NATURE OF THE STUDENT-BIP INTERACTION
IS CAPTURED IN AN ANNOTATED STUDENT DIALOGUE ILLUSTRATING A TYPICAL SESSION.
CA)
32P, 20R.

13 CHIEF PROGRAMMER TEAMS

BARRY, B.Sa., & NAUGHTON, Jo.Jc STRUCTURED PROGRAMMING SERIES (VOL. 10):

CHIEF PROGRAMMER TEAM, OPERATIONS ODESCRIPTICN: FINAL REPORT (TECHNICAL REPORY

RADC=TR=74=300-vOL~10), GRIFFISS AFB, NEW YORK: ROME AIR ODEVELOPMENT CENTER,

JANUARY 1975, (NTIS NO., AD AGOR861)

DESCRIPTION:
THIS TECHNICAL REPORT CONTAINS SO08 DESCRIPTIONS FOR EACH MEMBER OF A CHIEF
PROGRAMMER TEAR, ALSO INCLUDED FOR RACKGRCUND INFCRMATICN 1S A DESCRIPTION
OF THE CHIEF PROGRAMMER YLCAM APPROACH TO SOFTWARE OEVELOPMENT, A DESCRIPTION
OF THE TEAM COMPOSITION, AND MEVRER QUALIFICATIONS. (M)
53P, SR.
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19 DATA PROCESSING PERSONNEL TURNOVER

BARTOL, KoM, FACTORS RELATED TO EDP PERSONNEL COMMITMENT TO THE ORGANIZATION,

COMPUTER PERSONNEL, 1977, 7(3), 2-5,.

DESCRIPTION:
THIS PAPER INVESTIGATES THE RELATIONSHIP BETWEEN ORGANIZATIONAL COMMITMENT
AHD FIVE DIMENSIONS OF JOB SATISFACTION, NS WELL AS THE RELATIONSHIP BETWEEN
COMMITMENT AND SEVERAL PERSONAL VARIABLES, FORL A SAMPLE OF EDP PERSONNEL.
RESULTS SHOY A STKONG POSITIVE RELATIONSHIP BETWEEN /OB SATISFACTION AND
ORGANIZATIONAL COMMITMENT FOR ALL FIVE SATISFACTION DIMENSIONS UNDER
INVESTIGATION, SEVERAL PERSONAL VARIABLES, POSITION LEVEL, YEARS WCRKING
IN THE COMPUTER FIELD, AND INCOME, AL.SO WERE SIGNIFICANTLY RELATED 70
CRGANIZATIONAL COMMITMENT, (A)

.

2" SOFTWARE PHYSICS

BAYER, R, A THEOREYICAL STUDY OF HALSTEAD®S SOFTWARE PHENOMENON (TECHNICAL.

REPORT NO. CSO=TR=69). LAFAYETTE, INDIANA: PURDUE UNIVERSITY, DEPARTMENT OF

COMPUTER SCIENCE, MAY 1972,

DESCRIPTION:
IN & RECENT PAPER HALSTEAD PRESENTED THE HYPOTHESIS THAT THE LENGTH OF A
COMPUTER PROGRAM CAN BE DETERMINED FROM THE NUMBER OF ODIFFERENT OPERATORS
AND OPERANDS USED IN THE PROGRAM, IN THIS STUDY SEVERAL FORMAL MODELS OF
PRGGRAMS AND PROGRAMMING ARE PRESENTED. THE FIRST MODEL (R) YIELDS A
PLAUSIBILITY ARGUMENT FOR HALSTEAD'S HYPOTHESIS AND THE BASIS FOR THE
FOLLOWING MODELS (A,B,C). MODEL R SEEMS TCO DIFFICULY TO SOLVE, THUS
MODELS A, B, AND C ARE DEVELOPED AS SUCCESSIVELY CLOSER APPROXIMATIONS TO
MODEL R. THEY ARE SOLVED EXPLICITLY OR BY MONTE CARLO APPROXIMATIONS.
THE RESULTS SUGGEST A POSSIBLE THEORETICAL EXPLANATION OF THE PHENOMENON
OBSERVED B8Y HALSTEAD. (A)
20?7, 1R,

21 COMPUTER-ASSYSTED INSTRUCTION

BEARD, M.H., & BARR, A.V. THE BASIC INSTRUCTIONAL PROGRAM STUDENT MANUAL

(SPECIAL REPORT 77-2). SAN DIEGO, CALIFORNIA: NAVAL PERSONNEL RESEARCH AND

DEVELOPMENT CENTER, 1976,

DESCRIPTION:
THE BASIC INSTRUCTIONAL PROGRAM (BIP) IS A "HANDS-ON LABORATORY" THAT
TEACHES ELEMENTARY PROGRAMMING IN THE BASIC LANGUAGE. THIS MANUAL IS THE
STUDENT®S MAIN SOURCE OF INFORMATION ABOUT THE BIP SYSTEM AND THE BASXC
LANGUAGE. THE MANUAL IS ORGANIZED AS A REFERENCE DOCUMENT AIMED AT STUDENTS
WITH NO PREVIOUS PROGRAMMING EXPERIENCE. SECTION I INTRODUCES THE STUDENT
TO THE COURSE ITSELF. SECTION II BEGINS WITH AN EXPLANATION OF PROGRAMMING
IN GENERAL. DISCUSSIONS OF PROGRAMMING CONCEPTS SUCH AS INPUY AND VARIABLES
ARE FOLLOWED BY THE SPECIFICATIONS OF THE BASIC STATEMEWYS USED TO IMPLEMENT
THEF. THE SYNTAX AND SAMPLE PROGRAMS ARE USED AS ILLUSTRATIONS. SECTION
I11 LIST> AND EXPLAINS THZ COMMANDS THAT CONTROL THE BIP SYSTEM, SOME ARE
IDENTICAL TO STanCA®D BASIC COMMANDS (E.G., RUN,LIST), AND OTHERS GIVE
ACCESS TO THE UNIQUE FEATuUmes CF 2TP.  THE GLOSSARY LISTS ALL THE
SPECIALIZED TERMS USED IN THE MANUAL, EXPLAInS YMELIR USE BRIEFLY, AND
GIVES REFERENCES TO THE SECTIONS WHERE DETAILED INFOKSATION CAN BE FOUND,
(A)

. 22 COMMENTS
' BECKMAN, A, COMMENTS CONSIDERED HARMFUL. SIGPLAN NOTICES, APRIL §977,
& i 12{%), 94-96,

e,

I v N B ————— Wﬂ—"‘“‘m‘w

——

G M O R WP

PP,

. . .. .y
UEDLL St $ULE DL 35 A AL W STAL et B e s R S P Kl £ P \M-.‘tbﬁ*ﬁf

&4

P Rk S N %

g

el d

LR i D B X A g USRI s R AN AR TR AR 19 4 et e hslt e PR SRR A R A T AT el B e VNS oA i 3TN

e N

B




P - 7 Aot - gac VR 1 NS A S p gy Sk, < iraiienscapietipmasiban oMl . 4 SR id-y o b cbeglt e it
e A B L ) AR IO R R T R RAT TV EITIIR. et LI RO SR ook SR TS e R A e By BT ;§§:~i‘.§’t?m;, PR A

e

SO e e Ly e

’f\‘ mmm.‘ N

L - - i -

23 PROGRAM COMPLEXITY
BELL, D.E., ¢ SULLIVAN, J.E, FURTHER INVESTIGATIONS INTO THE COMPLEXITY OF
SOFTWARE (VOL. 2) (TECHWICAL REPORT NG. MTR~2874). BEDFORD, MASSACHUSETTS:
MITRE CORP., 1975,

b

24 SOFTWARE ENGINEERING

BEMER, ReWs A SOFTWARE ENGINEER'S WORKSHOP: TOOLS AND TECHNIQUES. 1IN

INFOTECH INFORMATION LTD., SGFTWARE ENGINEERING., BERKSHIRE, ENGLAND: INTOTECH

INFORMATION LTD., 1972, 273=286.

DESCRIPTION:
THZS PAPFR DESCRIBES THE PRODUCTION AIDS AND PRODUCTION K THODS THAT WERE
INCORPO.ATED INTO A SOFTWARE FACTORY. THE SOFTWARE FANTORS ORISINATED IN
TWO PARTS: THE FIRST PART IS COMCERNED WITH ASSISTING THE PROGRAMMER; THE
SECOND PART TRIES TO TAKE MEASURES OF PROGRAMMEXZS TO SEE IFf ANY IMPROVEMENTS
CAN BE MADE AND TO ENABLE STATISTICS TO BE DETLERMINED. THE AIDS AND METHODS
DISCUSSED IN THIS PAPER INCLUDE FILING SYSTEMS AND TEXT EDITING, DIRECTED
GRAPH REPRESUNTATIONS OF PROGRAMS, PRODUCTION SCHEDULING, AUTHOMATIC
FLOWCHARTING, “MAPFSR,"™ AND CERTIFICATION TECHNIQUES. EXAMPLES OF HOW THESE
AludS AND METHODS CAN BE USED TO IMPROVE PROGRAMMING PERFORMANCE ARE SIVEN,
JHEA)
147, CR.

S R

25 PROGRAMAING, TASK ANALYSIS
BERGER, R.M. COMPUTER PROGRAMMER JOB ANALYSIS REFERENCE TEXT. .MOKTVALE,
NEW JERSEY: AMERICAN FEDERATTON OF INFORMATION PROCESSING SOCIETIES, 1974,
DESCRIPTION:
THIS REPORT PRESENTS THE RESULTS OF AN INVESTIGATION OF WHAT IN FACT
PROGRAMMERS ARE AND 00. PROGRAMMING MANAGERS, SENIOR PROGRAMMERS, AND A
CROSS SECTION OF PROGRAMMERS IN GENERAL PARTICIPATED IN THE DEVELOPMENT
AMD EVALUATION OF THE JOB DESCRIPTION. THESE THREE GROUPS, STARTING WITH
MANAGEMENT, WERE GIVEN LISTS OF PROGRAMMING TASKS AND SKILLS TO EVALUATE, g
THE MANAGERS AND SENIOR PROGRAMMERS MADE REVISIONS AND ADDITIONS YO THE
LISTS. FIWALLY, PROGRAMMERS IM A NATIONWIDE SURVEY EVALUATED THE TASKS AND
SKILLE FOR IMPORTANCE TO THEIR JOBS.
THE RESULTS OF THIS STUDY ARE EXPECTED TO BE USED BY MANAGEMENT PERSONNEL
OF COMPUTER PROGRAMMING ORGANIZAVIONS YO DEVELOP PROGRAMPMER POSITION
DESCRIPTIONS TO FIT THEIR SPECIFIC NEEDS. THE RESULTS ARE ALSO EXPECTED TO
PROVIDE THE BAGSIS FOR DEVELOPMENT OF COMPREHENSIVE EXAMINATIGNS FCR
PROGRAMMER CERTIFICATION AND FOF DEVELOPMENT OFf THE TRAINING REQUIRED FOR
CERTIFICATION. FINALLY, THE STUDY SHOULD REPRESENT AN INITIA: MILESTONE
IN THE CONTINUING PERSONNEL RESEARCH INTO THE NATURE AND EVOLUTION OF
OCCUPATIONS IN THE COMPUTER FIELD. (&)
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26 DEBUGGING
BERNSTEIN, Wo.A., & OWENS, J.T. DEBUGGING IN A TIME-SHARING ENVIRGNMENT, AFIPS
CONFERENCE PROCEEDINGS, 1968, 33, 7-14.
’ DESCRIPTION:

MODERN TIME~SHAPING SYSTEMS HAYE RENDERCD CONVENTIOMAL MACHINE-LEVEL AND
SYSTEM=-LEVEL PR\,GRAM DEBUGGING AIDS OBSOLETE. A TIME-SHARING DEECUGGING
SUPPORT SYSTEM IS PROPOSED FOR USE RBY SYSTEM PRCGRAMMERS IN THE DEBUGGINC
OF BOTH SYST7M AND TASK PROGRAMS., A SET OF SUITABLE COMMANDS IS PROPOSED
TO ALLOW BOTH ON-LINE DEBUGGING AND PROGRAMMING Of PREDEFINED ERROR
PROCEOURES. SEVERAL PROBLEMS IN THE IMPLEMENTAYION OF SUCY A SYSTEM ARE
DISCUSSED AND POSSIBLE SOLUTIONS SUGGESTED. (HRR)
8P' CR.
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27 PROGRANMING METHCDOLOGY
BISRMANM. A.W., & KRISHNASWARY, R. CONSTRUCTING PROGRAHS FROM EXAMPLE
COMPUTATIONS, IEEE TRANSACTIONS ON SOFTWARE ENGINEERING, 1976, SE~-2, 141-153,

238 STRUCTURED PROG2AMMING
QIGELCW, R, STRUCTURED COGDE VIA STACK KALHIME., CORMPUTER, JUNE 1975,
8(6), 67, :

29 SOFTWARE DESIGN
BLACK, U.D. PSYCHOLGGY APPLIED TO SOFTWARE DESIGN. ZNFOSYSTEMS, MARCH 1978, -
PP. 85; 90-91.
DESCRIPTION:
OURING THE PAST FEW YEARS THE DATA PROCESSING INDUSTRY rAS MADE SIGNIFICANT
PROGRESS IN PROVIDING A THEOREVICAL FOUNDATION FOR SOFTVARE DEVELOPMENT, .
THE USE OF MATHENMATICAL CONCEPTS VO DESCRIBE THE PROGRAIMING PROCESS HAS
COHTYRIBUTED TO THIS PROGRESS. THE INDUSTRY, HOMEVER, HAS MADE LESS PROGRESS
IN OEVELOPING A FOUNDATION FOR UNDERSTAND?NG PROCESSES INVOLVED IN THE MORE
SUBJECTIVE ASPECTS OF SOFTWARE DEVELOPMENT., I REFER MERE TO THE COGNITIVE,
CR THOUGHT, PROCESSES, CERTAIN IDEAS, NOTABLY STRUCTURED PROGRAMMNING AND
STRUCTURED DESIGN, ADVANCED BY SOME OF THE MATHEMATICAL THEORISTS ARE
SUBSTANTIATED BY PRINCIPLES OF PSYCHOLOCY, TO ILLUSTRATE MY POINT, 1
HAVE CHUSEN A SCHOGL OF THOUGHT IN FSYLMOLOGY BROADLY REFERRED TO AS
GESTALTISN, (A, ASBR,)
3P, 2R,

39 SOFTWARE DESIGN
BOEHM, B,4¥. SOFTWARE DRESIGN AND STRUCTURING. IN €. HOROWITZ (ED.)} PRACTICAL
STRATEGIES FOR DEVELOPING LARGE SOFTWARE SYSTEMS, READING, MASS.: ADDISON=~
DESCRIPTION:
THIS PAPEP. PROVIDES A CLASSIFICATION OF SOFTWARE DESIGN AND STRUCTURINZ
TECHNIQEES INYS A FEW MEIN CATEGORIES WHICH CAN CURRENTLY BE CONSIDERED AS
SOFYWARE DESIIN ALTERKAVIVES. FOR EACH ALTERNATIVE, 1T PRESENTS A SHORT
DESCRIPTION AND A BALANCE SHEZT INDICATING THE AOVAHTAGES AND CIFFICULTIES
IN USIKG THE YECHNIQUE,

1d AN OVERALL CGMPARISON OF THE ALTERNATIVE TECHNIZUES, NONE OF TREN
PROVIDES POSITIVE ASSURANCE OF SATISFYINS ALL THE CXKITERIA, BUT EACH '
CRITERION 1S SATISFIED BY AT LEASY ONE OF THE TECHNIQUES, THIS WOULD LEAD !
ONE TO BELIEVE THAT AN APFROPRIATE SYNTHESIS OF THE TECHNIGUES MIGHT FROVE
SUCCESSFUL.,

THE FOLLOWING MAJOR DESIGN AND STRUCTURING ALTERNATIVES ARE DESCRIBED AND
EVALUATED: BOTTOP=UP, TOP=DOWN STUB, TOP=-CUOWK/PROBLEM STATEMENT, STRUCTURED
PROCRAMNING, AND MODEL-DRIVEN DESIGN. (A)
26P, 22R.
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31 SOFTUARE ENGINEERING
BOEHM, Ba.Wey MCCLEAN, RoeKep & URFRIG, D.B,. SOME EXPERIENCE WITH AUTOMATED
AIDYG TO THE DESIGN OF LARGE~SCALE RELIABLE SOFTUARE. IEEC TRANSACTIONS ON
SOTTWARE ONCGINEERING, 1975, SE=1, 125-133 (ALSO PROCEEDINGS, INTERNATIONAL
CONFERENCE ON RELIABLE SOFTWARE, 2923 APRIL 1975, LOS ANGELES, CALIFORNIA.
SIGPLAN NOTICES, JUNE 1975, 1037, 105-113),
OESCRIPTION:
THIS PAPER SUNRARIZES SOME RZCENT EXPERIENCE IN AMALYZING AND ELIRINATING
SOURCES OF ERROR IN THE DESIGN PHASE OF LARGE 3OFTUARE PROJECTS. IT BEGINS
8Y POINTING OUT SOME OF THE SIGNIFICANT OXFFERENCES IM SOFTWARE ERROR
INCIDENCE BETWEEN LARGE AND SWALL SOFYWARE PROJECTS. THE KOST STRIKING
CONTRAST, ILLUSTRATED BY PROJECT OATA, IS THE LARGE PREPONCERANCE OF DESIGH
ERRORS OVER CODING ERRORS ON LARGE=SCALE PROJECTS, NOT ONLY WITH RESPECT
TO NUMBERS OF ERRORS, BUT ALSD WITH ARESPECT TO THE RELATIVE TIAE AND EFFORT
REQUIRED TO DEVECT THEM AND CORRECT THEN, .

THE PAPER NEXT PRESENTS A TAXONOMY OF SOFTWARE ZRRGR CAUSES, AND SOME
ANALYSES OF THE DESIGHM ERROR OATA, CPERFORMED TO OBTAIN A BETTER
UKOERSTANDING OF THE NATURE OF LARGE-SCALE SOFTKARE DESIGN SRRORS AND TO
EVALUATE ALTERNATEVE METHOOS OF PREVENTING, DETECTING AND ELIMINATING THEM,

BASED ON THIS ANALYSIS OF OBSERVATIOHAL PATA, A HYPOTHESTS WA: DERIVED
REGARDING THE POTENTIAL COST-EFFECTIVENESS OF AN AUTORATED AID TH DETECTING
INCONSISTENCIES BETWEEN ASSERTIONS ABCUT THE NATURE OF INPUTS AKD CUTPUTS OF
THE VARIOUS ELERENTS (FUNCTIONS, RODULES, DATA BASES, DATA SCURCES, ETC.) Of
THE SOFTWARE CESIGN. THIS SYPOTHESI3 WAS TESTED BY DEVELOFING A PROTSTYPE
VERSION 2F SUCH AN AID, THE DESIGN ASSERTION CONSISTENCY CHECKER (DACC),
USING TRW'S GENERALIZEO INFORMATION MANACEMENT (GIM) SYSTEWM, AND USING IT ON
A LARGE~SCALE SOFTUARE PROJECT WITH 186 ELEMENTS AND P67 ASSERTIONS AB0UT
THEIR ILPUTS AND OUTFUTS,

Ile GENERAL, THE DATA CONFIRNED THE HYPOTHESIS ABOUT THE GENERAL UTILITY
OF A DACC CAPABILITY FOR LARGE SUFTWARE PRCLECTS. HOMEVER, A NUMBER OF
ADSITIONAL FEATURES SHOULD RE CONSIDERED TO COMPENSATE FOR CURRENT
DEFICIENCIES (IN AREAS SUCH AS WAMUSCRIPT PREPARAYION) AND TO FULLY TAKE
ADVANTAGE OF HAVING THE SOFTWARE DESIGN I[N MACHINE=READABLE FORM, (A)
9F, 16R.

32 PROGRAMNMING LANGUAGES
BOEMM, H.=P., FISCHER, Hole, & RAULEFS, P, CSSA: LANGUAGE CONCEPTS AND
PROGRAMMING METHODOLOGY. IN PROCEEDINGS OF THE ACM SYNPOSIUM ON ARTIFICIAL
INTELLIGENCE AND PROGRAMMING LANGUAGES, SIGPLAN NOTICES, AUGUST 1977, 12(8),
10u=108 (ALSO: SIGART NEWSLETTER, AUGUSTY 1977, NO. 64, 100-108).

33 STATISTICS ON USE OF TIME-SHARING SYSTEMm

BOIES, Se.J. USER BEMAVIOR ON AN INTERACTIVE COMPUTER SYSTEP, 1IEBR SYSTEMS

JOURNAL, 1974, 13, 2-12.

DESCRIPTION:
THE USER=-CORPUTER SYSTEM INTERACTIONS DESCRIBED HERE ARE CONFINED TO 1Bm/360
VIME SHARING SYSTEN (TSS) ANO ITS TERMI#ALS. THE VARIOUS FACTORS DISCUSSED
ARE: THE DURATION ANO FREQUENCY OF TERWMINAL SESSIONS, THE USER OF LAHGUAGE
PROCESSORS, COMMAND USAGE AND USER RESPONSE TIME, THE DATA INDICATE THAT A
VERY SMALL PERCENTAGE JOF USERS ACCOUNT FOR A LARGE PERCENTAGE OF THE TOTAL
TERMINAL USAGE, USERS SELLO® USE THE ERROR CORRECTION FEATURES OF THE
LANGUAGE FROCESSOR EVEM LF THEY NEED THEM, A LONG SYSTER RESPONSE TINE IS
RELATED TO A LONG USER RESPONSE TIME., ONLY A SMALL NUMRER OF COMMANDS
ACLOUNT FOR A LARSE FREQUENCY OF USAGE. WHEN ONE CONMAND WOULD MAVE BEEN
SUSFICIENT SEVERAL COMMANDS ARS OFTEN USED BY THE USERS. (0)
17?2, 10k,
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34 PROGRA®LIKE ERRORS
BLIES, Sedey & ROULD, JoDs SYNTACTIC ERRORS IN COMPUTER PROGRAMRING. HURAN
FACTORS, 1974, 16, 253-257.

OESCRIPTION:
A STULY OF USEKS OF A LARGE=SCALE CONPUTER SVYSTER (TSS/360) REVEALED THAT

ONLY 12 TO 17X OF THE FORTRAN, PL/1 AND ASSEMBLER LANGUAGE COFPUTER PROGRANS
SUBNITVED TO THE LANGUAGE PROCESSORS CONTAINED SYNTACTIC ERRORS. THUS,
SYNTACTIC ERRGRS 3C NOTV APPEAR TO OF A SIGNIFICANT POTTLENECK iM PROGRAMAING.
THIS EXPERIRENT 1S PART OF A LARGER EFFORT YO IDENTVIFY AND REDUCE THE
g!ul:}bﬂhk BOTTLENECKS IN CONPUTER PROGRAMMING. (A)

P, 1R,
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35 STATISTICS ON USE OF INTERACTIVE BCBUGCING FACILITIES -
BGLIES, Sedey, & SPIEGEL, M.F. A BENAVIORAL ANALYSIS OF PROGRAPRING: ON THE USE

OF INTERACTIVE GCEBUGGING FACILITIES (TECHNICAL REPORT RC-4472). YORKTOUN

HEIGHTS, NEW YURK: IBM WATSON RESEARCH CENTER, AUGUST 1973. (NTIS NO. AD

172927 -
OESCRIPTION:

MEASURERENT AND ANALYSIS OF USER DEBUGGING BEMAVIOR ON PRESENT INTERACTIVE
SYSTENS CAN LEAD TO AN UNDERSTANOING OF NOW FUTURE INTERACTIVE SYSTENS
SHOULD BE IMPLEMENTED. THIS STUDY PRESENTS BOTH AN ANALYSIS OF THE ON-LINE

USAGE GF THE TSS/360 PROGRAN COWTROL SYSTEM (PCS) AS WELL AS THE RESULTS OF '
A QUESTIONNAIRE DESIGNED TO PROBE THE PCS ENOWLEDGE OF THE POPULATION OF
USERS OFf THAT SYSTEN, THE QUESTIONNAIRE RESPOKSE POPULATION TENDED TO BE
OIVIDED INTO THREE COMPETENCE GROUPS, THE MIGHEST OF WNICH CONSISTEL RMOSTLY
OF SYSTER SUPPORT PERSONNEL AND ASSENBLER LANGUAGE PROGRARRERS, THE ON=LINE
USAGE ANALYSIS SHOWED THAT PCS CORMANDS ACCOUNTED FOR 7.2 PERCENT OF ALL
CONNANDS ENTERED BY PROGRAMRERS, PCS WAS USED RARELY TO RCDIFY THE LOGIC OF
A PROSRAN, BUT WAS USED AS A PROGRAN VARIABLE INPUT/OUTPUY SYSTEMR, 1T WAS
CONCLUDED THAY THE UNDERSTANDING OF THE INTFRACTIVE DEBUSSING PROCESS MUST {

CORE FROM THE PLRSPECTIVE OF THE ENTIRE SYSTER, AS UP TO SO PERCENT OF THE
DEBUGGING EFFORT 1S SPENT ON TASK AND DATA RANAGENENT, FIVE CRITICAL
FEATURES OF AN EFFECTIVE INTERACTIVE PROGRANMING SYSTER ARE OUTLINED. (A)

25P, 12R,
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36 QUERY LANGUAGE
80VCE, RoF., CHARBERLIN, 0.D., KING, W.F., 11X, & HIANNER, X.M, SPECIFYING
QUERIES AS RELATIONAL EXPRESSIONS: THE SQUARE DATA SUBLANGUAGE. COMMUNICATIONS

OF THE ACW, 1975, 18, 621~628.

o dd A b bR B bt e

DESCRIPTION:
THIS PAPER PRESENTS A DATA SUBLANGUAGE CALLED SQUARE, INTENDED FOR USE IN
AD HOC, INTERACYIVE PROBLER SOLVINEG GY NON-COMPUTER SPECIALISTS. SQUARE 1S ‘
BASED ON THE RELATIONAL NODEL OF DATA, AND IS SHOWN TO BE RELATIONALLY ;

COMPLETE, HCWEVER, IT AVOIDS THE QUANTIZIERS AND BOUND VARIABLES REQUINED
BY LANGUAGES BASED OM THE RELATIONAL CALCULULUS, FACILITIES FOR QUERY,
INSERTION, DELETION, AND UPDATE ON TABULAR LATA BASES ARE DESCRIBED. A
SYNTAX IS GIVEN, AND SUGGESTIONS ARE RWADE FOR ALTERNATIVE SYNTAXES,
INCLUDING A SYNTAX BASED ON LNGLISHM KEY WORDS FOR USERS WITH LIRMITED .
;A‘N;gAYXCAL BACKGROUND. (A
'Q ..

37 TURNOVER ARONG DATA PROCESSING PERSONNEL
BRADSORD, PoAe, & COTTRELL, L R, FACTORS INFLUENCING BUSINESS DATA PROCESSORS
TURNOVER: A COMPAZATIVE CASE HISTORY, CORMPUTER PERSONNEL, 1977, 7(1-2), 3-6.
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38 SOFTUARE ENGINEERING

BRATRAN, #., & COURT, T, THE SOFTUARE FACTORY. CONPUTER RAGAZINE, MAY 1975,

8(5), 28-37.

DESCRIPTION:
THES PAPER DESCRIBES AN EFFORT TO DEVELOP AN INTEGRATED SET OF SOFTWARE
DEVELOPREMT TLOLS TO SUPPORT A DISCIPLINED AND REPEATABLE APPROACH Y0
SOFTUARE DEVELOPNENT, THIS EFFORT, WHICH IS REALLY PART OF A LARGER PROGRAN
CURRENTLY UNDERWAY AT SYSTER ODEVELOPRENT CORPORATION TO INCREASE SOFTWARE
RELIABILI”Y AND CONTROL SOFTUARE PRODUCTION COSTS, 1S INTENDED VO REPLALE
WHAT THE AUTHORS TERM “AD HOC CONGLORERATIONS Of SEVELOPRMENTAL TOOLS®
:61“ ;7‘“0!!0 ENGINEERING TECHNIQUES. (O)

P, 70,

39 PROGRARNING

BRATNAN, H., MARTIN, HoG., & PERSTEIN, E.C. PROGRAR CCMPCSITION ANB EDITING

WITH AN ONLINE OISPLAY. AFIPS CONFERENCE PROCEEDINGS, 618, 33, 1349-1360.

DESCRIPTION:
AN INTERACTIVE PROCRANMING SUFPORT SYSTEN (1P35) MAS BEEN UNDER DEVELOPPENT
AT SYSTEM OEVELOPMENT CORPOTATION SINCE 1955. THE PURPOSE OF THE SYSTENM IS
TO PERNMIT ALL OF THE PROGRAMNMING PROCESSES =~ COMPOSITION (IN A PROCEDURE~
ORIENTED LANGUAGE), FDITING, EXECUTION, TESTING, AND DGCUMENTATION =-- TO SE
CARRIED OUT AS PARTS OF A SINGLE, COORDINATED ACTIVITY CEKYERED AROUND AN
INTERACTIVE COMPILER. 1IPSS ATTENPTS TO UNIFY TECHNIQUES THAT ARE USUALLY
ENBODIED IN SEPARATE FUNCTIONAL PROGRAMS, SO THAT THE PROGRARNER NEED NOT
KENOW WHICH PARTICULAR PROGRAM IS PERFORMING A SPECIFIC TASK. THE SYSTEM
IS INTENDED FOR A TIME-SHARING ENVIRONMENT, WITH USER INTERACTION VIA A
SgALL TABULAR DISPLAY OR TYPEWRITER-LIKE TERMINAL., (A)
12P, 4R,

40 SOFTHARE ENGINEERING

BROOKS, F.P., JRe THE RYTHICAL MAN~MONTH: ESSAYS ON SOFTWARE ENGINEERING.

READING, MASSACHUSETTS: ADDISON-VESLEY, 197S.

DESCRIPTION:
THIS BOOK CONTAINS FIFTEEN ESSAYS ON THE MANAGEMENT OF COMPUTER PROGRAMNMING
PROJECTS, THESE ESSAYS PRINARILY DESCRIBE THE AUTHOR'S PERSONAL OPINIONS
AND EXPERIENCES BUT ALSO PROVIDE A BRIEF INTRODUCTION TO THE LITERATURE ON
SOFTUARE ENGINEERING., THE CENTRAL THESIS IS THAT LARGE SOFTWARE PRGJECTS
SUFFER FROM PROBLEMS THAT ARE QUALITATIVELY DIFFERENT FROM THOSE ENCOUNTERED
IN SMALL PROJECTS OUE TO THE DIVLISICN OF LABOR. FOR THIS REASON, THE MOST
IMPORTANT GOAL IN A LARGE SOFTWARE PROJECT IS YO MAINTAIN CONCEPTUAL
INTEGRITY. THESE ESSAYS FOCUS BOYH ON THE DIFFICULTIES IN ACHIEVING
gggCEPTgAL INTEGRITY AND ON NMETHODS FOR ACHIEVING IT., (MEA)

P, B3R,
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41 PROGRANRING
OROOKS, R. A RODEL OF HUNAN COGNITIVE BERAVIOR IN WRITING CODE FOR COMPUTER
PROGRANS (2 VOLS.). PITTSBURGH, PENNSYLVANIA: CARNEGIE=-MELLON UNIVERSITY,

OF THE FOURTH INTERNATIONAL JOINT CONFERENCE OF ARTIFICIA} INVELLIGENCE,
1975). (NTIS NOS. AD AD13582, AD AD12918)

OESCRIPTION:
A THEORY OF MUNAN COGNITIVE PROCESSES IN WRITING CODE FOR CONPUTER PROGRAMS

PLANNING, AND CODING. TNE FIRST OF THESE CONSISTS OF ACQUISITION OF
INFORNATION FROM YME PROBLEM INSTRUCTIONS AND OIRECTIONS. THIS 1S USED BY

SPECIFICATIONS IN A LANGUAGE WHICH IS INCEPENDENT OF THE SYNTAX OF THE
PARTICULAR PROGRAMMING LANGUAGE. THE COOING PROCESX CONVERTS THIS PLAN TO
CODE USING A PROCESS NARED “SYMBOLIC EXECUTION™ IN WHICH THE PIECES OF CODE
ARE ASSIGNED EFFECTS IN TERMS OF TME FUNCTIONS THE PROGRAMMER INTENDS THE
COOE TO PERFORM IN ACHIEVIWKG THE PURPOSE OF THE PROGRARM,

WITHIN THE FRAWENORK OF THIS THEORY, A WORE EXPLICIT W/DEL OF THWE CODING
PROCESS WAS DEVELOPEZO. THE MOUEL 1S DASED ON A PRODUCTION SYSTEM AND HAS

A PROGRAMRER WRITING A SERIES OF SHORT FORTRAN PROGRANS, IT IS ABLE TO
GENERATE THE SAME CODE IN THE SANE ORDER AS THE PROGRAMMER 010D,

THE KODEL MAKES THREE ASSUNPTIONS ASOUT PROGRARMER BEHAVIOR IN WRITIES
PROGRANS:
Yo PROGRANMERS MAVE A LARGE AMOUNT OF SPECIFIC KNOWLEDGE ABOUT HOW TO
ENCODE PARTICULAR PLAN ELERMENTS.

GENERATE THE NEXT,

3. THE BASIC UNITS OF A PROGRAMMER®S KNOWLEDGE OF LANGUAGE SYNTAX ARE
DETERNINED BY THE WAY IN WHICH HE USES THE LANGUAGE, RATHER THAN BY
PROPERTIES OF THE SYNTAX ALONE,

THE INPLICATIONS OF THESE ASSERTIONS ARE OISCUSSED FOR THE USE OF
PRODUCTION SYSTEMS TO REPRESENT BEHAVIOR, FOR TEACHING PROCRAMRING, FOR
ERROR ANALYSIS IN DEBUGGING, AND FOR THE USE OF BACK~TRACKING IN PROBLENM
SCLVING SYSTEMS, (A7
304P, 46R,

42 PROGRAMNING
BROOKS, R, HOW A PROGRAMMER UNDERSTANDS A PROGRAM: A MODEL (TECHNICAL REPORT
NO. 97> IRYINE, CALIFORHIA: UNIVERSITY OF CALIFORNIA, DEPARTNENWT OF
INFORNATION AND COMPUTER SCIENCE, 1977,

DESCRIPTION:
IN A LARGE VARIETY OF PROGRAMNRING SITUATIONS, A PROGRAMMER IS REQUIRED TO

UNDERSTAND A PROGRAN THAT SOMEONE ELSE NAS WRITTEN., A RODEL MHAS BEEN
CREATED FOR THE BEHAVIOR SEEN IN THE VERBAL PROYOCOL OF A PROGRAMPER ON A
SAMPLE UNDERSTANDING TASK., THE RODEL IS BASED ON A THEORY OF UNDERSTANDING
WHICH STRESSTES THE ROLE OF THE PROGRAMMER®S A PRIORI KYPOTHESES OR GUESSES
ABCUT THE PROGRAM STRUCTURE. ORGANIZATION OF THE MODEL IS THAT OF A

ASYNCHRONOUS, NON=SEQUENTIAL NATURE OF THe INPUT. (A)
34P, 9R.
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LEPARTNENT OF COMPUTER SCIENCE, MAY 1975 (ALSU2 REPORTED BRIEFLY 1IN PROCEIDINES

1S PRESENTED. IV VIEUS BENAVIOR IN TERAS OF THWEE PROCESSES, UNDERSTANDING,

THE PLANNING PROCESS TO CREATE A SOLUTION PLAN STATEC AS A SET OF FUNCTIONAL

BEEN IMPLEMENTCD AS A CONPUTER PROGRAM, GIVEN PLANS TAKEN FROM PROTOCOLS OF

2. PROGRAMMERS CENERATE CODE BY USING THE EFFECTS ASSIGNED TO EACHN PIECE T0

PRODUCTION SYSTEM, A STRUCTURE WHICH APPEARS PARTICULARLY WELL-SUITED TO THE
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43 PROGRAMNMING
BROPHY, HoF. IMPROVING PROGRAMMING PERFORPANCE. AUSTRALIAN COMPUTER JOURNAL ,
'97:“ 2(2" 66=71,
DESCRIPTION:
THERE IS RELATIVELY LITTLE WRITTEN ORF DISCUSSED ABOUY PROGRAMMERS, WHO
REPRESENT A LARGE PART OF THE INVESTMENT IN CORPUTING. THIS PAPER ATTEYPTS
TO FOCUS ATTENTION ON AN UNDERSTANDING AND EVALUATION OF THE PROGRAMMING
TASK, SUSGESTING WAYS TO IMPROVE THE PROGRAMMER®S LOT, AND TO RAISE HIS
PRODLCTIVITY, IT 1S IMPORTANT TO REALIZE THAT THE PROGRAMMER IS INVOLVED
IN HURAN PROBLERM SOLVING, AND COMMUNICATING NOY ONLY WITH THE MACHINE, PUT
WITH OTHLR PFLOPLE, WIS ULTIMATE PRODUCT WILL REFLECT WIS CREATIVItY,
EFFICIENCY 44D ARILITY 70 COMMUNICATE,
T0 GET “JnE FROM THF PROGRAMMER, WE SHOULD PROVIDE MIM WITH BETTER TooLs,
TRAIN HIM [N THE USE OF THOSE TOOLS, AND STANDARDIZE AND PANAGE HIS
PERFORMANCE. SEVERAL SPECIFIC IDEAS AND SUGGESTIONS ARE GIVEN, MANY OF
THE® HAVING SECN ALREADY INSTITUTED IN A FEW ORGANIZATIONS. (A)
- 5p, t9R,

T L s SR M
IS w K R IRl

DESCRIPTION:
SOFTUARE, UNLIKE HARDWARE, DOES NOTV ADVANCE IN CLEAR=CU7 GENERATION3., ITS
CHANGES DERIVE MORE FROM HUMAN NEEDS THAN FROM TECMNOLOGICAL POSSIBILITIES.
THE EFFECTS CF CIVIL DISORDER, VIET NAM, THE SPACE PROGRAM, AND TRENDS OF
THE ECONO™Y AND RESEARCH ARE MENTIONED AS INFLUENCES ON THE EVOLUTION OF
PROGRAMMRING., FOR THE FORSEEAMLE FUTURE, PROGRAMMING WILL FEMAIN AN EXACTING
SKILL. NO ECONOMIES OF SCALF ARE YET APPARENT, AND AUTOMATIC O° MASS
PROGRANMPING SEEMS AS FAR AWAY AS EVER., THE PROGRAMMING PPROFESS)ON WILL
REQUIRE MORE EDUCATION, PRIOE IN COMPETENCE, AND A FRECCCUPATION WITH
QUALLITY, (6DO)
&P, OR,

&6 PPOGRAMMING
- BROWN, G.D. PROGRAMMING: THE QUIET EVOLUTION, DATAMATION, 1972, 18, 147-150.
lg

L” MANeMi W ,: SYSTEM MODELING
RIWN, JoF., 7 CGLIA, WoE., & SEITLE, P, A, THE USE OF MAN/RACHINE INTERACTION
MODELS IN SH™ TTNING SYSTEM DEVFLOPMENT CYCLES. IN PROCEEDINGS OF THE FIFTH
NATIONAL SYMPOSTUM ON HUMAN FACTORS IN ELECTRONICS. NEW YORK: INSTITUTE OF
ELECTRICAL AND ELECTRONIC ENGINEERS, 1964, 304=-313,

&6 STRUCTURED PROGRAMNING
BROWN, JoRe STRUCTURED PROGRARMIMG: AGONY AND/OR ECSTACY, COPFUTER, JUNE
1975, 2(6), S6=57,

&7 SOFTWARE DEVELOPNENT

BROWN, PoJs PROGRANNING AND DOCUMENTING SUFTWARL PROJECTS. COPPUTING

SURVEYS, 1974, 6, 213-220.

DESCRIPTION:
TIME AND TIRE AGAIN SOFTUARE PROJECTS, THOUGH UNDERTAKEN BY PEOPLE OF
CONSIDERABLE INTELLECTUAL ABILITY, FAIL. THIS WILL COURTLESS BE A
CONTINUING PHENOMENON, BECAUSE SOFTWARE PRODUCTION IS TNDEED A DIFFICULY
TASK REQUI' 116 WIDE-RANGING SKILLS. CERTAINLY, NO SINGLE PAPER CAN
GUDDENLY STLVE ALL THE PROBLEMS OF SOFTWARE WRITING AND ELIPINATE THE
FAILURES, THE SCOPE OF THIS PAPER IS LINITED TO FOUR STAGIS IN THE
EXECUTION 9F SOFTWARE PROJECTS, NARELY THE PLANNING, CODING, TESTING, AND
FINAL USAGE. THESE FOUR CRUCIAL AREAS CONTAIN PITFALLS THAT NAVE BEEN
RESPONSIOLE FOR A LARGE PROPORTION OF SOFTWARE FATLURES, AND 1T IS WOPED
THIS PAPER WILL HELP AVOID SORE OF THEM. (A)
8P, 16R.
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43 TINE~SHARING :
BROWN, Voo & KLERER, R, TKE EFFECT OF LANGUAGE DESIGN ON TIRE-SHARING E

OPERATIONAL EFFICIENCY, INTERNATIONAL JOURMAL OF MAN-WNACHNINE STUDZES, 1975,

7' 233'2‘7.

DESCRIPTION:
THE IWNPORTANCE OF 'THINK TIME® FOR OPERATIONAL EFFICIENCY OF TINE-SHARING

SYSTERS LS RE-EMPHASIZED. IT IS POINTED OUT THATY THINK TIME IS AN
EXPERINENTAL OEPENDENT PARAMETER OF THE SOFTUARE-HARDVARE PROGRAMRING
SYSTEN AND MAY BE LENGTHENED OR SHORTENED NS A FUNCTION OF CONSOLE OR
PROGRANNING LANGUAGE OESIGN. A SIRPLE CORPUTATIONAL MODEL IS USED TO
PREDICTY THE BEMAVIOR OF RESPONSE TINE AS A FUNCTION OF THIWK TIME FOR
DIFFERENT CONDITIONS OF SERVICE LOADING. THE ECONONIC IMPLICATIONS ARE

COKSIDERED. (A)
15p,. 130,

49 PROGRANHING LANGUAGES
BRUNT, ReFe, & TUFFS, D.E. A USER~ORIENTED APPROACH TO CONTROL LANGUAGES.

SOFTUARE~PRACTICE AND EXPERIENCE, 1976, 6, 93-108.

DESCRIPTION:
THIS PAPER DESCRIBES THE DESIGN APPROACH ADOPTED FOR SCL WMICH IS THE

CONTRCL LANGUAGE OF SYSTEM B, THE OPERATING SYSTEM OF ICL®3S NEW 2900
SERIES OF COMPUTERS. THE DESIGN EMPHASIS OF SCL IS 'USABILITY' AKD THE
PAPER SETS OUT TO SHOW THAT SCL PROVIDES UHAT USERS REQUIRE.

X THE AUTHORS BOTH WORK IN THE SYSTERS PROGRAMMING CIVISION OF ICL WHERE
THE MAJORITY OF THEIR RECENT WORK HAS CENTERED ARQUND THE DESIGN OF JOB
MANAGEMENT IN SYSYEN 3 AND SCL IN PARTICULAR, (A)

g
<.
2
;

2 |

b l 16P, 4R,

l

_i ;

e SO  STATISTICS ON USE OF A TIME~SHARING SYSTEM

L BRYAN, G.E. JOSS: 20,C00 HOURS AT A CONSOLE == A STATISTICAL SUMMARY. AFIPS

1 CONFERENCE PROCEEDINGS, 1967, 31, 769=777 (ALSO TECHNICAL REPSRT K. RN=S359~

A PR, SANTA MONICA, CALIFORNIA: RAND CORFORAIION, AUGUST 1257).

: DESCRIPTION:

& JOSS 1S A SPECIAL PURPOSE INTERACTIVE COMPUTATIONAL FACILITY. THIS PAPER

4 REPORYS ON EFFORTS TO MEASURE SYSTEM USE AND CHARACTERISTICS OF INDIVIDUAL

> SYSTEN USERS. THIS ALLOWS THE ASSESSMENT OF HOY WELL THE SYSTERM MEETS THE

4 DEMANDS OF A "TYPICAL®™ USER. (MEA)

! 21 SOFTWARE OEVELOPMENT ‘
A BULLEN, R.H., JR, ENGINEERING OF QUALITY SOFTWARE SYSTEMS (SOFTWARE FIRST f
; CONCEPTS) (TECHNICAL REPORT NO. MTR=2643-VOL=3}., BEGFORD, MASSACHUSETTS: ‘
; NITRE CORP., JANUARY 975,

i
7»:, -
o 52 SOFTWARE PHYSICS E

BULUT, N, INVARIANT PROPERTIES IN ALGORITHMS, UNPUBLISHED DOCTORAL
DISSERTATION, PURDUE UNIVERSITY, LAFAYETTE. INDIANA, 1973,

Z
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53 SOFTHARE PRYSICS

BULUT, K., & MHALSTERD, A K. IMPURITIES FOUND IN ALGGXITHR IMPLERENTATIONS

(TECHNICAL REPORY NO, CSD~TR=191). LAFAYEFYE, INDIANA: PURDUE UNIVERSITY,

DEPARTRENT OF COMPUTER SCIENCE, 1974,

OLSCRIPTION:
THIS PAPER DESCRIBES SIX IMPURITIES OGHTAINED OM YHE BASIC OF CONFORMEITY
TO TRE SOFTNARE PHYSICS RELATIONS, AS FOLLOWS: (1) SELF-CANMCELLING
OPERATIGNS, (2) AMBIGUOUS USAGE OF AN OPERAND, (37 ETROKRYROUS USASES OF
OFERARDS, (4) COMNON SUBEXPRESSIONS, (5) UMNECESSARY REPLACEMENTS, AND
€(4) UNFACTORED EXPRESSIONS. THE INPURITIES WERE MOSTLY APPARENMY IN STUDENT
9QOG:ARS, NOY IN PUSLISNED ONES. (C)
&%, 12,

54 SOFTWARE PHYSICS
BULUT, No, HALSTEAD, M H., & BAYER, N, EXPERINENTAL VALIDATION OF A STRUCTURAL
PROPERTY OF FORTRAN ALGORITHNS (VECHMICAL REPCRT NGO, CSD=-TR=1495), (AFAYETYTE,
INDIANA: PURODUE UKIVERSITY, DEPARTNENY OF CORPUTER SCIENCE, 1974,
DESCRIPTION:
THE CORRELATION BETWEEN OSSENVED AND CALCULATED LENGTH FOX 429 FORTRAN
PROGRANS IN THE PROGRAR LIBRIRY AT PURDUE UNIVERSITY WAS .95, WITN PROGRAM
SIZE RANGING FROM 3 TO 1674 STATENENTS, THE STUDY CONFIRMS YNE EXISTENCE
OF A FUNCTIONAL RELATIONSHIP BETVEEN THE MEASURAPLE PARARETERS N{1), N(2),
AND N,
T:IS PAPER ALSO REVIEWS RULES OBSERVED IN COUNYIWN® ALGORITKR, (0)
8P, 10R,

55 SOFTUARE ENGINEERING
BURNS, I.F., HANSING, M.N., HERRING, F.P,, & RNCCOY, R.C, SOFTWARE ENGINEERING
AND SPECIFICATION VALIDATION, COMPUTER=AIDED SOFYWARE ENGINEERING PROGRANM,
SOFTWARE CAPABILITIES OESCRIPTION (TECHNICAL REPORT NO. TRW-22944-6921-006),
HUNTSVILLE, ALABAMA: TRW SYSTEMS GROUP, JANUARY 1974, (HTIS NO, AD 915757)
DESCRIPTION:
THIS REPCRT DESCRIBES THE CAPABILITIES OF THE CORPUTER=AIDED SOFTWARE
ENGINEERING PROGRAM (CASEP), TO BE DEVZLOPED BY 7RW UNDER THE SPONSORSHIP
OF ABMDA.
CASEP IS AN INTEGRATED SET OF PROGRANS wICH ARE OESIGNED TO ENKANCE
THE CURRENT ABMDA SOFTWARE ENGIKEERING METHOOOLCGY. THIS ENMANCERENT 1S
ACCOMPLISHED BY ASSURING COMPLETENESS OF SPECIFICATION OF SOFTWARE DESIGN,
BY ASSURING CORRECTNESS OF SPECIFIED LOGIC IN PERFORMING STATIC VALIDATION
AT ALL LEVELS OF DEVELOPMENT, BY AIDING THE DEVELOPMENT OF SIMULATORS TO
VALIDATE THE SPECIFICATIONS, BY FROVIDING ASSISTANCE TO THE PROCESS DESIGNER
DURING THE PROCESS DESIGN PHASE, AND BY PROVIDING RANAGENENT INFORMATION
REPORTS AND CONFIGURATION WMANAGEMENY CONTROLS AS AN INTEGRAL PART OF THE
DEVELOPMENT SUPPORT. {A)
5P, 27R,

S6 PROGRAMMING STYLE
BYARS, H,E. AN IKVESTIGATION INTO PROGRARMING STYLE, CONMPUTER STURIES IN THE
HUMANITIES AND VERBAL BEHAVIOR, 1969, 2, 198-203.
DESCRIPTION:
THIS PAPER SEEKS TO ANSWER THE QUESTYION: WHAT IS A 6000 BASIS FOR
OETERMINING WHO WROGTE A GIVEN PROGRARY ANALYSIS OF PRCGRAPMING STYLE
PROCEEDS ON TWO LEVELS (PROGRAM TEXY AND PRIGRAR SEMANTICS) IN ORDER TO

3.5 IDENTIFY STYLISTIC DISCRIINATCRS AMONG PROGRAMS OF VARYING AUTHORSHIP.
> BECAUSE OF ITS FLEXIBILITY AND ITS EASE OF PARSING, THE STUDY CONCENTRATED
& ON THE FORTRAN LANGUAGE. (A)
’:I‘ 6P' 2R.
T4, -15-
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37 SOFTWARE OESIGN

CAMERON, N.0. HUMAN PROBLENS IN SOFTWARE DESIGN. IN PROCEEDINGS OF THE TENTH

ANNUAL MZETING, HURAN FACTO%S ASSOCIATION OF CANADA. DOWNSVIEW, ONTARIO,

CA%ADA: WUMNAN FACTORS ASSOCIATION OF CANADA, 1978, 26-37.

DESCRIPTION:
THE PRODUCTION OF A HUAAN-ENGINEERED COMPUTER SYSTER REQUIRES HUMAN FACTORS
CONSIDERATIONS AT ALL STAGES OF DEVELOPRENT. THOUGH IT IS ESSENTIAL TO
CONSIDER THE WURAN ENGINEERING OF THE VISISLE MAN=CONPUTER INTERFACE, MORE
CONCERN MUST BE CONCENTRATED ON THE FACTORS IMVOLVED IN THE CONSTRUCTION OF
THAT INTERFACE. IN THE FACE OF A CONTINUING EXPLOSION IN SOFTWARE
PRODUCTION, WE MUST CONCERN CURSELVES WITH TME INTERFACE BETWEEN THE
PROGRAMMER AND HIS PROGRAN, THE PRODUCTION OF COST-EFFECTIVE HWIGH QUALITY
SOFTWARE REQUIRES AN UNDERSTANDING OF THE WORKERS PRODUCING IT, THEIR WORK
E;VX!?NNENT, AND THE TOOLS THEY USE. (A

" 6..

58 EFFECT OF SYSTEM RESPONSE TYME ON USER

CARBONELL, Jo.R., ELKIND, Jol., % NMICKERSON, R.S. ON THE PSYCHOLOGICAL

IMPORTANCE OF TEME IN A TINE SHARING SYSTEM. HUNAN FACTORS, 1968, 10, 135-142

(ALSO: REPORT NO, SCIENTIFIC~6, BBN=1687, CAMBRIDGE, MASSACHUSETTS: BOLT

BERANEK AND NEWAAN, INC., SEPTEMBER 1967). (NTIS NO. AD 670604)

OESCRIPTION:
ONE OF THE MOST IMPORTANT PROBLENS IN THE DESIGN AND/OR OPERATION OF A
COMPUTER UTILITY IS TO OBTAIN DYNAMIC CHARACTERISTICS THAT ARE ACCEPTABLE
AND COMVENIENT TO THE ON=LINE USER. THIS FAPER IS CONCERNED WITH THE
PROBLENS OF ACCESS YO THE COMPUTER UTILITY, RESPONSE TIME AND LTS EFFECT UPON
COWNVERSATIONAL USE OF THE COMPUTER, AND THE EFFECTS OF LOAD ON THE SYSTEAM.
PRIMARY ATTENTION IS PLACED UPON RESPONSE TIME: RATHER fHAN A SINGLE MEASURE,
A SET OF RESPONSE TIMES SHOULD BE MEASURED IN A GIVEN COMPUYER UTILITY, IN
CORRESPONDENCE TG THE OIFFERENT TYPES OF OPERATIONS REQUESTED. 1IT IS ASSURED
THAT THE PSYCHOLOGICAL VALUE OF SHORY RESPONSE TIME STEMS FROM A SUBJECTIVE
COST MEASURE OF THE USER'S OWN TIME, LARGELY INFLUENCED BY THE VALUE OF
CONCURRENT TASKS BEING POSTPONED. A MEASURE OF COST (TO THE INDYVIDUAL AND/
OR HIS ORGANIZATION) OF THE TIME-ON-LINE REQUIRED TO PERFORM A TASK MIGHT
THUS BE DERIVED., MORE SUBTLE IS THE PROBLEM OF THE USER'S ACCEPTABILITY OF
GIVEN RESPONSE TIMES. TMIS ACCEPTABILITY IS A FUNCTION OF THE SERVICE
REQUESTED (E.G., LENGTH 9F COMPUTATION), AND VARIABILITY WITH RESPECY TO
EXPECTATIONS DUE BOTH TO UNCERTAINTY IN THE USER®'S ESTIMATION AND TO
VARIATIONS IN THE RESPONSE TIME ORIGINATED BY VARIABLE LOADS ON THE SYSTENM.
Al EFFORT SHOULD BE MADE BY COMPUTER=-UTILITY DESIGNERS YO INCLUDE DYNAMIC
CHARACTERISTICS (SUCH AS PREDICTION OF LOADS AND THEIR EFFECTS) AMONG THEIR
DESIGN SPECIFICATIONS. (M)
8P, 6R,

59 DATA ENTRY ERRORS

CARLSON, 6. PREDICTING CLERICAL ERROR IN AN EDP ENVIRONMENT, DATAMATION,

FEBRUARY 19(2)63, 9, 34-36.

DESCRIPTION:
VERY LITTLE IS KNOWN ABOUT ERROR IN ANY PRECISE MAKKER, EXCEPT THATY IT IS
USUALLY PRESENT AND TROUBLESOME. THIS PAPER DESCRIBES AN ATTEMPT AT
PREDICTING, OR SIMULATING, HUMAN ERROR, ERRORS MADE IN A NUMERIC DATA ENTRY
TASK ARE ANALYZED AND A BINARY DECISION TREE IS DEVELOPED TO SIMULAVE THESE
ERRORS, THIS KODEL IS INDEPENDENT OF THE INOIVIDUAL OPERATOR AND TYPE OF
WORK BEING DONE AND CORRECTLY PREDICTED 46X OF OBSERVED ERRORS., (MERX)
3P, OR,

60 PROGRAMKING
CARSTENSEN, 1., FISCHER, L., JORGENSEN, A.H., & WEISSMAN, L. AN EXPERIMENTAL
STUOY OF PROGRAM READABILITY %WD MOOIFIABILITY, OATALOGISK INSTITUT, UNIVER~

SITV GF COPINHASEN, 1975,
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61 SPECIFIC QUERY LANGUAGE

CHAMBERLIN, DoDo., & BOYCE, R.F. SEWiiiLe A STRUCTURED ENGLISH QUERY LANSUAGE,

IN PROCEEOINGS OF THE ACM SIGMOD WORKSHOP, NAY 1974, 242264 (ALSO TECHNICAL

REPORT RJ1394, IBM RESEARCH LABORATORY, SAN JOSE, CALIFORNIA, HAY 1974).

DESCRA>TION: 1
IN THIS PAPER, WE PRESENT THE DATA NANIPULATIOK FACILITY FOR A STRUCTURED 3
ENGLISH QUERY LANGUAGE (SEQUEL) WHICH CAN BE USED FOR ACCESSING DATA IN AN :
INTEGRATED RELATIONAL OATA BASE, WITHOUT RESORTING VO THE CONCEPTS OF ;
BOUND VARLASLES AND QUANTIFIERS SEQUEL IDENTIFXES A SET OF SIMPLF OTERATIONS :
ON TASULAR STRUCTURES, WHICH CAN BE SHOWN YO BE OF EAUIVALENT POWER TO THE
FIRST ORDER PREDICAVE CALCULUS, A SEQUEL USER IS PRESENTED WITH A
CONSISTENT SET OF KEYWORD ENGLISH TEMPLATES WHICH REFLECT HOW PEOPLE USE
TASLES TO OBTAIN INFORMATION, MOREGVER, THE SEQUEL USER IS ABLE TO COMPOSE
THESE BASIC TEMPLATES IN A STRUCTURED MANNER IN ORDER TO FORM MORE COMPLEX
QUERIES, SEQUEL IS INTENDED AS A DATA BASE SUBLANGUAGE FOR BOTH THE
PROFESSIONAL PROGRAMMER AND THE MORE INFREQUENT DATA BASE USER. (A
23p, 18R,
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62 PROGRANMER PRODUCTIVITY i
CHAMPINE, G.A. ESTIMATING METHODS AND MEASURES OF PRCGRAMMER PRODUCTIVITY ;
(TECHNICAL REPORT), ROSEVILLE, MINNESOTA: SPERRY=UNIVAC, NMAY 973, ;
DESCRIPTION:

THE PURPOSE OF THIS PAPER IS TO REVIEW SEVERAL QUANTITATIVE MODELS FOR THE
PROGRAMMING PROCESS. THE BASIS OF THE PARARETERS IN THESE FMODELS IS A

RATHER CONSIDERABLE AMOUNT OF HISTORICAL WORK THAY HAS BEEN DONE IN THE AREA
OF PROGRAMMING MANAGEMENT, THE PURPOSE OF THE MODELS I3 TO PERMIT RELIABLE
ESTIMATIONS TO BE MADE OF COST, SCHEDULE AND MANPOWER RESOURCES REQUIREO TO
PERFORM A GIVEN PROGRAMMING JOB., A SECONDARY OBJECTIVE OF THE MODELS 1S TO
PROVIDE ADEQUATE STANDARDS OF PERFORMANCE BY WHICH PROJECT PERFORMANCE MAY
BE COMPARED AFTER THE FACT., THE PRARAMETERS OF THE JOB, PROGRAMMER AR®D 2
WORKING ENVIRONMENT ARE REVIZWEV AND THOSE WHICH CORRELATE WITH COST AND ;
SCHEOULE ARE IDENTIFIED AND RFLATED IN A QUALITATIVE MANNER, (A, ABBR,) i

25P, &R, f
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63 PROGRAMMER PRODUCTIVITY
CHAMPINE, G.A., & CARLSON, W.H. PROGRAMMER PRODUCTIVITY (TECHMICAL REPORT). 3
ROSEVILLE, MINNESOTA: SPERRY=UNIVAC, UNDATED, :
DESCRIPTION:

ONE OF THE KEY ISSUES IN MANAGERENT OF SOFTWARE IS THE ESTIMATION,
PREDICTION, AND CONTROL OF PROGRAMMING PROODUCTIVITY. THE TOPIC OF :
PROGRAUMING PRODUCTIVITY MAY BE DIVIoSD INTO TkZ TOPICS OF y

IDENTIFICATION OF FACTORS AFFECTINR PRODUCTIVITY :

ESTIMATION OF PRODUCTIVITY FACTORS

PREDICIION OF PROGRAMMING COST AND SIREDULE

TECHNICAL NMETHODS CF IMPROVING FRCDACTIVITY

MANAGEMENT TECHNIQUES FOR IMPROVIwE PRODUCTIVITY
EACH OF THESE TOPICS IS REVIEWED WITH RZLPECT TO THE LIVERATURE, AND CURRENT
PRACTICE AS IT EXISTS IN INDUSTRY Awi IN THE ROSEVILLE DEVELOPMENT CENTER.

A NUMBER OF STATISTICAL STUDIES HAVE BEEN DONE ON PROGRAMMING
PROODUCTIVITY, BUT THEIR USE IN ACTUAL FRACTICE HAS BEEN VERY LIMITEO.
KUVEVER, PRODUCTIVITY HAS BEEN SUBSTANTIALLY IMPROVED THE LAST FEW YEARS
THA9UEH THE WIDESPREAD USE OF INTERACTIVE TERMINALS, STRUCTURED PROGRAMMING,
IAPROVED DEBUGGING TOOLS, AND BETTER MANAGLMENY TECHNIQUES. UNFORTUNATELY,
:ME ENTIRE ISSUE IS CLOUDRED BY THE LACK OF A SUZTVABLE STANDARD OF MEASURE,

&)
28P, 24R.
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CHANDY, KoM, A SURVEY OF ANALYTIC MODELS OF ROLLBACK AND RECCVERY STRATEGIES.

COMPUTER RMAGAZINE, MAY 1975, 8(S), 40-47,

DESCRIPTION:
THERE ARE SEVERAL WAYS 7O INCREASE SYSTEM RELIABILITY. CHOOSING THE ROST
COST=EFFECTIVE ONE IS NOT EASY, 3UT MODELS SUCH A3 THOSE OLTLINED IN THIS
PAPER CAN HELP,

FOLLOWING A BRIEF OISCUSSION OF THE COST-EFFECTIVENESS OF REDUNDANCY
SCHEMES, ATTENTION 1S THEN RESTRICTED TO THE ANALYSIS OF ROLLBACK AND
RECOVERY STRATEGIES., THE DIFFERENT OBJECTIVES AND CONSTRAINTS OF ROLLBACK
AND RECOVERY STRATEGIES ARE DISCUSSED, USING A DATA=BASED SYSTER AND A
PROCESS~CONTROL SYSVEM AS EXAMPLES, APPROGALMES YO MODELING THE ROLLBACK-

3
64 ROLLBACK AND RECOVERY STRATEGIES |
|
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RECOVERY PROCESS ARE PRESENTED, AND THE ANALYSIS OF THREE SPECIFIC MODELS
IS REVIEWED. (0)
8P, 5R,

65 FLOWCHARTING

CHAPIN, No FLOUCHARTING WITH THE ANSI STANDARD: A TUTORIAL, COMPUTING

SURVEYS, 1970, 2' 119=i4é.

DESCRIPTION:
THE ISO AND ANSI X3.5 STANOARD FLOWCHARY SYMBOLS AND THEIR USAGE IN
INFORPATION PROCFSSING ARE EXPLAINFD AND EXAMPLES GIVEN., THE TWC NMAIN
CATEGORIES OF FLOWCHARY == THE SYSTEM CHART OR RUN DIAGRAM, AND THE FLOW
DIAGRAM OR BLOCK DIAGRAM =~ ARE STRESSED. FOR EACH, THE OUTLINE SYMBOLS
AND THEIR MANNER OF USE ARE PRESENTED, AS WELL AS GUIDELINES AND

= Zase

i
H
CONVENTIONS, SUCH AS CROSS—=REFERENCING. 1IN THE CASE OF FLOW DIAGRAMS, ‘g
NOTATION IS PRESENTED FOR USE WITHIN THE OUTLINE SYMBOLS, ﬁ
28P, 21R. (
66 FLOWCHARTING

CHAPIN, N, NEW FORMAT FOR FLOWCHARTS., SOFTWARE PRACTICE AND EXPERIENCE,

’97" " 3‘1-3570

DESCRIPTION:
TH1IS PAPER PROPOSES A NEW CHART FORMAT AS AN ALTERNATIVE FOR THE FLOW
QIAGRAM VARIETY OF FLOWCHART, THIS NEW CHART FORMAT IS MORE INFORMATIVE,
MORE COMPACT AND EASIER TG U052 AND DRAW THANK THE ANS FORMAT, AND
FACILITATES MOOULARIZATION iN DESIGN AND PROGRAMRMING., TME NEW CHART FORNAT
SUPPORTS RESTRICTIONS ON CONVROL TRANSFERS, AND CLEARLY I0ENTIFIES THE
CONTROL STRUCTURES USED IN STRUCTURED PROGRAMMING., THE NEW CMART FORMAT
ALSG PERMITS SHOWING MULTIPLE LEVELS OF DETAIL UNAMBIGUOUSLY IN A SINGLE

FLOWCHART, AND ENABLES HIPO CHARTS AND SYSTEM CHARTS TO BE USEFULLY
AUGNENTED. (A)

17p, 12R,
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67 PROGRAM SYMTHESIS
CHATELIN, P, SELF-REDEFINITION AS A PROCRAM MANIPULATION STRATEGY., iIN
PROCEEDINGS OF THE ACM SYMPOSIUM ON ARTIFICIAL INTELLIGENCE AND PROGRAMMING
LANGUAGES, SIGPLAN NOTICES, AUGUST 1977, 12(8), 174-179 (ALSO: SIGART
BEWSLETTER, AUGUST 1977, KO, 63, 174=179).
DESCRIPTION:
THIS IS AN EXPLORATION OF A CONSTIUCTIVE STRATEGY FOR PROGRAM IMPROVEMENT
AND SYNTHESIS. A FIRST PARYT RECALLS UNFOLDING-FOLODING STYLE OF
MANIPULATIONS INITIATED BY BURSTALL AND DARLINGTON WITH AN APPLICATION
TO PROOFS OF EQUIVALENMCE OF CERTAIN FUNCTION COMPOSITIONS., SECOND PART,
IN A MORE ASSTRACT WAV, PRESENTS THREE BASIC “FORMS™ AND THEIR ASSOCIATED
“TRANSFORMS® CONSTRUCTED WITH THIS STRATEGY Ik A MIERASZHICAL ORDER; THEY
MAY SERVE AS GOALS OF TRANSFGRMATIONS. LAST PART ASSOCIATES SELF-~
REDEFINITION TO MIXED STRATEGIES FOR PROGRAM COMPOSITION: SYHBOLIC MACRO
REPLACEMENT, LOGARITHIRIC SPEED UP, RESOLUTION OF FORMAL RECURRENCES. EACH
) SITUATION, WHERE TECHNIQUE AND METHOD APPLY, IS DEPICTED ON EXAMPLES AND
OPEN PROBLEMS ARE EVOKED. (A)
6P, 17R,
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£14] INTELLIGENT TERMINALS

CHEN, T.(., DISTRIBUTED INTELLIGENCE FOR USER-ORIENTED COMPUTING. AFIPS

COHFCRENCE PROCEEDINGS, 1972, 41, 1549-1056.

DESCRIPTION:
THE PRIMITIVES USED BY THE COMPUTER DESIGNER HAVE BLOSSOMED FRO® THE SINGLE
LOGICAL CONNECTIVES OF YWO DECADES ACC, INTO CHIPS CONTAINING THOUSANDS OF
CIRCUITS ARD BITS., VYET, THE GUANTITATIVE ASPECT OF THE ACHIEVEMENT,
IMPOSING AS IV IS, SYIERITIES LESS THAN THE QUALITATIVE INJECTION OF MACHINE
INTELLIGENCE DOWM Y0 THE CHIP LEVEL. Vird THe CCHSFQUENY FREEDOM TO
DISTRIBUTE COMZUTING FOWER, MACHTX: DESIGN ENTERS A NEw ERA,

WE ASSERT THAT VEKRY POWIRFUL EXTENSIBLE SYSTEMS, BASED GM THE LOOSE-
COUPLING OF NESTED AUTONG?2uS WOODULES, CAN HARMONIZE WITH THE nAPDWARE
TRENDS AND BE DIRECTED TOWARD HUMAN=ORIZNYED, INTERPRETIVE COMPUTING, THE
KEY TO PERFORMANCE IS SELF-OPTIMIZATION COMDUCTED THROUGHOUT THE POLYCSNTRIC
SYSTEN, (A)
8P, 21R.
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69 STRUCTURED PROGRAMMING
CHENG, LoL. ENGINEERING OF QUALITY SOFTWARE SYSTEMS (SOME CASE STUDIES IN
STRUCTUREN PROGRAMMING) (REPORT NO. MTR-2648-VOL-~6). REDFORD, MASSACHUSETTS:
MITRE CORP., JANUARY 1975,
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78 NATURAL LANGUAGE PROGRAMMING
CHODOROW, M.S., X MILLER, L.A., THE INTERPRETATION OF TEMPORAL ORDER IN
COORDINKATE CONJUNCTICN (VCCHRICAL REPORT NO. RC 6199). YORKTOWN HEIGHTS, WEW
YORK: IBM TMOMAS J. WATSON RESEARSH CEMNTER, 1976. .
DESCRIPTION: .

THIS PAPER PROVIDES A NON-CONTEXTUAL 4NALYSIS OF THE TEMPORAL ORDER OF

ACTIONS THAT ARE EXPRESSED AS CSORDINATELY CONJOINED VERBS., ALTHOUGH '
"HE ANALYSIS IS DEVELOPED TG ACCGUNT FOR PACNOMEHA IN A PROCEDURE
SPECIFICATION DOMAIN (THE ~“QOKING RECIPE), ITS PRINCIPLES ARE BELIEVED TO BE
GENERALLY APPLICABLE. <COOKINS INSTRUCYIONS CONTAINING A PAIR OF CONJOINED
VERBS ARE INTERPRETED AS REQUIRING THE TWO ACTIONS TO SE PERFORMED EITHER
CONSECUTIVELY OR SIMULTANEQUSLY. 1IF THE ACTIONS ARE CONPATIBLE, THEY MAY BE
EXECUTED SIMULTANEOUSLY; IF THEY ARE INCOMPATIBLE, YHEY MUST BE EXECUTED
CONSECUTIVELY. COMPATIBILITY IS DEFINED IN TERMS OF PRECONDIVIONS AND i
ON=GOING CONDITIONS FOR ACTIONS. CONSECUYIVE ACTIOUNS ARE OFTEW

ACCOMPANIED BY INTERACTION EFFECTS WHICH CAN BE ATTRIBUTED TO PARTIALLY CR

INCORRECTLY FULFILLED PRECONDITIONS. PRECONDITIONS AND COMPATIBILITY i
PROVIDE THE FRAMEWORK FOR A SUFFICIENT SOLUTION TO ONE TYPE OF INTERA{TION

PROBLEM. THE SET OF PRE= AND ON~GOINS CONDITIONS FOR AN ACTION IS ENTAILED

BY THE VERB WHICH EXPRESSES THAT ACTION, THIS EKTAILMENY RELATIONSKIP IS )
CONSISTENT WITH THE GENERAL REQUIREMENTS FOR A NON=CONTEXTUAL SOLUTION ‘ 3
TO THE INTERPRETATION OF TEMFORAL ORDER. PREVIOUS LINGUISTIC APPXOACHES
CANNOT ACCOUNT 7OR SIMULTANEOUS ACTIONS OR FOR INTERACTION FHENOAENA. (A)

!
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71 DESIGN METHODOLOGY .
CHU, Y. A METHODOLOGY FOR SOFTWARE ENGINEERING. IEEE TRANSACTIONS ON SOFTWARE i :
ENGINEERING, 1975, SE-1, 262-270. ¢
DESCRIPTION: }

THIS PAPER PRESENTS A METHOCOLOGY FOR SOFTWARE ENGIMEERING., THIS
METHODOLOGY RECOGNIZES THE EXISTENCE OF TWO SEPARATY AMD DISTINCTIVE :
PHASES (ARCHITECTURE AND IMPLEMENTATION} OF A SOFTWLRE ENGINEERING TASK. i
THESE TWO PHASES ARE INTERFACED BY A FORMALIZEL BUT DESCRIPTIVE DESIGN ©
SPECIFICATION DESCRIBED BY A LANGUAGE CALLED ADL (ARCHITECTURAL PESIGN H
LANGUAGE), THIS ADL DESCRIPUION WOULD SERVE A SIMILAR PURPOSE AS THAT i
SERVED BY THE BLUEPRINT. IMPLEMENTATION CAN THEN B%Z ACCOMPLISHED FROM YHE .
"SOFTWARE BLUEPRINT™ IN ANY OF THREE POSSIBILITIES: SOFTWARE, HARDWARE, OR ;
MICROWARE, DESIGN OF A LEXICAL SCANNER IS CHOSEN AS AN EXAMPLE Y9 :
ILLUSTRATE THIS METHGOOLOGY. (A) :
P, :
3

72 SOFTWARE ENGINEERING ;
CLAPP, Jo.Pe SOFTWARE EMCINEERING: PROBLEMS ANC FUTURE OEVELOPMENTS (PEPGKRT :
NO. MTR=2791). BEOFORD, MASSACHUSETTS: MITRE CORP., NOVEMBER {374, :

WYY A Marn A

7 SOFTWARE DEVELOPMENT
CLAPP, J.A., & LAPADULA, L,J. ENGINEERING OF QUALITY SOFTWARE SYSTENMS (REPORT
NO. MTR=-2648~-VOL~1). BEDFORD, MASSACHUSETTS: HITRE {ORP.,, NOVEMBER 1974,
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SOFTWARE DEVELOPMERY PROJICT MANAGEMENT
CLAPP, JoAep & SULLIVAN, JoE. AUTOMATED MONITORING OF SOFTWARE QUALLIv. AFIPS
CONFERENCE PROCEEDIMGS, 1974, 42, 337-341.

DESCRIPTION:
ALTHOUSH SOFTWARE COST5S ARE FREQUENTLY OESCRIBED AS "HIGH,™ ALL WE REALLY

#“ROW FOR SURE IS THAT FOR LARGE SOFTWARE SYSTZ)IS WE DO NOT KNOW HOW TO
ESTIMATE COST, THE RELATION BETWEEN COST AND QUALITY, OR HOW TO MEASURE
QUALITY. THE PRINCIPAL PROBLEM IS THE LACK OF APPLICABLE MEASURES AND
REASURE~RELAING THEOQOREMS THAT WOULD BE USEFUL IN FLNNING AND CONTROLLING
SOFTWARE SGEVILOPMENT, THIS PAPER DESCRIBES SIHON, A PROPOSED AUTOMATED
AID THAT EXTRACTS MEASURES THROUGHCUT YHE SOFTWARE IMPLEMENYAYICN EFFORT
AND PROVIDES ANALYSES OF THE DATA TO MAKAGERS AND PROGRAMMERS, (MEA)

74

5P, 6R,
75 PROGRAMMING LANGUAGES
CLARKE, K.E., & JOHNSON, C.BsC., A COMPARISON OF TIME~SHARING LANGUAGES, IN
* MAN=COMPIITER INTERACTION: PROCEEDINGS OF THE CONFERENCE ON MAN=CONPUTER

INTERACTION, 2-4 SEPTEMBER 1970 (CONFERENCE PUBLICATION NO, 633. LONDON,

ENGLAND: INSTITUTION OF ELECTRICAL ENSINEERS, 1976, 167=174.

SESCRIPTION:
THIS PAPER IS BASED ON THE AUTHORS' EXPERIENCE USING OVIR £ DOZEN TIME~
SHARING SYSTEMS. IT IS CONCERNED WITHF THE FACILITIES OFFERED TO THE USER
RATHER THAN THE PROBLEMS OF IMPLENMENTATION. ALTHOUGH PRIMARILY CONCERNED
WITH THE PROGRAMMING LANGUAGES IT INCLUDES A SECTION ON SYSTEM COMMAADS
SINTE THESE AFFECT THE EASE WIV:ii MHMICH A SVSTEM MAY BE USED. THE PAPER IS
BASED ON GRINIONS FORMED APPRAISING TIME=3HARING SYSTMS FROM PROGRAMMING
IN THE LANGUAGES AND FR0M USE MADE OF THE SYSTEMS BY ENGINEERS. (A)

FORTRAN, ALGOL, COBGL. BASTIC. JEAN, FIGARO, TELCONP, DELTA, POP-2, APL,

AND PL/1 ARE «RIEFLY EVALUATED ¥ITn RESPECT TO POWER OF THE LANGUAGE,
DEGREE OF TNTERACTION, AND EASE OF LEARNINS. (MEA)
SP, OR.

76 SOFTWARE ENGINEERING
COMPUTER MAGAZINE, SPECIAL ISSUE ON SOFTWARE ENGINEFRRING, MAY 9v°%5, 8(5).

Faan]

77 STRUCTURED PROGRAMMING
COMPUTER MAULAZINE, SPECIAL ISSUE 0K STRUCTURED PROGRAMMING, JUNE 1975, 8(5),

b ot B AT R o
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78 SOFTWARE DESIGN
CONWAY, M. E. HOW 0O COMMITTEES INVENY? DATIMATION, APRIL 1968, 14(4), 28-31.

DESCRIPYIOM:
THE BASIC THESIS OF THIS PAPER IS THAT ORGANIZATIONS YHAT DESIGN SYSTEMS
AILL NECESSARILY PRODUCE DESIGNS THAT ARE STRUCTURALLY IDENTICAL TO THE
COMMUMICATION STRUCTURES IN THESE ORGANIZATIONS. THE IMPLICATICNS 0% THIS
fACT tOK THE MANAGEMENT OF SYSTEM DESIGn ARE (ONSIDERED, WITH PRIMARY
EMPHASIS ON ORGANIZING THE DESIGM EFFOR, ACCORODING TO THE MEED FOR
COMMUNICATION, (MER)
4P, 3R,
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79 PROGRARMING

COOKE, J.F., & BUNT, R.B, HUMAN ERROR IN ZROGRAXMI%NG: THE NEED TO STUDY ThE

INDIVIDUAL PROGRAMMER. INFOR, 1975, 13, 296-=307 (ALSO: VECHNICAL REPORT NO.

7S5+%, SASKATOON, CANADA: UNIYERSITY OF SASZATOON, DEPARTMENT OF

COMPUTATIONAL SCIENCE, 1973),

OESCRIPTIONS
THLS PAPER DISCUSSEZ THE PROBLEM 05 HURAM ERRZZ2 IN PROCRAMMING, AND SUGGESTS
THE IMPORTANCE OF SMPIRICAL VALIDATION OF THE EFFECTIVEINESS OF NEW SYYLES
OR TECHNXQUES, SUCH AS THOSE GENERALLY CONSIOERED AS VHE COMPUMENTS OF
"STRUCTURED PROGRAMRING.™ AS A COMPLEMENT TO S"UDIES OF GROUPS N¢
PROGRAMMERS, IT IS SUGGESTED YHAT STUDIES ARF JEEDED WHICH CONCEMV/RATE ON
THE INFORMATION=PROCLSSING LIMITATIONS OF HUMAN PROGRAMMERS.

FOLLOWING A REVISW OF RELEVANT LITERATURE FROM CTHER OISCIPLINES,

EYE-MOVEMENTS, PERCEPTION AND SHORT-TERM MEMORY ARE IDENTIFIED AS RELEVANT
TO THE PFOBLEM OF READING AND URDERSTANDING A PROGRAM., A PCSSIBLE
EXPEPIMERNTAL APPROACH THAT MLGHT ANSWER A NUMBER CF CURRENT QUESTIONS APOUT
PROGRAM STRUCTURE 1S SURCESTID. (A)

8% PROGRANMING

COOKE, L.K., JR. PROGRANMING TIRE VS, RUNNING TINE, ODATAPATION, DECEM3EZR

1974, 206€12), 56=5¢.

DESCRIPTIONS
A BRIEF CXPERINENTAL STUDY IS REPORTED IN WHICH SIX PRCCRAMMERS PROGRAMMED
AND EXECUTLD A PROCEDURE IN FOUR DJFFERENT PROGRAMMING LANGUAGES. HIGKER-
ORODER INTERPRFTIVE LANGUAGES REQUIRFD LESS DEVELOPMENTY TIRE AND MORE
EXECUTION TINE THAN OID LESS POWERFUL COMPILER LANGUAGES. THE TRADE~OFF
SETWEEN VEVELOPMENT COST AND EXECUYION COST IS OISCUSSED. <¢HRR)
3P, 3R,

£1 CHIEF PROGRAMMER TEANMS

COOKE, LoHo, JR, THE CHIEF PROGRAMMER TLAM ADWMINISYRATOR, DATAMATION, JUNE

1976, 22¢6), 85-86.

DESCRIPTION:
THE CHIEF PROGRAMMER/LIBRARIAN TEAM COMCEPT HAS BEEN USED WIDELY AND WITH
GOOD SUCCESS SINCE ITS INTRODUCTION, WITHIN DIFFERENY PROJECTS AND
ORGANIZATIONS, THE ROLE OF THE LIBRAVIAN IS FLEXIBLE AND GENERALLY
CONSIDERED THE LEAST IMPORTANY JOB, FNRICHING THE ROLE OF THE LIERARZAN NOT
ONL7 INSURES MORF PERSONAL SATISFACTION BUT ALSO INCREASES PROGRAMMING
PROPULTIVITY. THIS PAPER PROPOSES THAY THE TERM “PROJECT ADMINISTRATOR"
REPLACES THAT OF "LIBRARIAN™ ANo THAT THIS INODIVIODUAL ASSUNE SOME OF THE
DUTIES FORAERLY ALLOCATED TO THE CHIEF PROGRARMER, (MEA)
2P, R,
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82 SOFTWARE MAINTENAKCE

CORPOKATION FOR INFORMATION SYSTEMS RESEARCH AND DEVSLOPMENT/CIRAD. A STUDY OF

FUNDARENTAL FACTORS UNDERLYING SOFTWARE NAINVENANCE PRUSLENS (VOLS, ¢ & )

(REOORT N0, ESD=TR=72=121), L.6. HANSCON FIELD, DEOFORD, MASSACHUSETTS: WS

ELECTRONIC SYSTENS DIVISION (AFSC), DEPUTY FOR COMNMAND AND RMAKAGEMENT SYSTEARS,

1971 (NTIS NOS. AD 739479 AND AD 739872)

DESCRIPTION:
"PROBLEMS FACED BY PROGRAMNNERS WHO MUST RUINTAIE ZPROCRARS STMEONE ELSE
WROTEY WLRE IDENTIFIED. THEY WERE REOUCED TO THREE FUMDARENYAL INHIBITING
FACTORS: (1) TME LINITED RATE AT WHECH PEOPLE CAN MAXE “RELEVANCE YESTS,”
(2) OVER=CONFIRMATION IN CLUES REQUIRED BEFORE HYPOTNESIS~TESTIRS, AND (3)
HUKAN WULNIRABILITY O DISTRACTION AND PROCRASTINATION, STUOIES SUGGESTED
COLLECVIVELY BY THESE FACTORS WZRE CONODUZTED, THE STUDIES (1) ASCERVAINED
THAT PROGRAMMERS TEND TO THINE M TERNS OF CONCEPTUAL GROUPINGS WNOSE
OBJECTIVE IDENTIFICATION WOULD BE HELMFUL, (2) INDICATED THAT 1T WAS
FEASIBLE TO TRACE THE PATH THE PROSRAMMER TAXES AS HE PREPARES TO MAKE A
MODIFICATION, AND (3) IDENTIFIED A FEVW TENTATIVE REASURES OF THE DEGREE Of
MAINTAINABILITY OF COAPUTEZR PROGRANS, (A}
142P, “4R,

23 SYSTEM ANALYSIS TECHNIQUES
COUGER, J.D., & KNAPP, R, u, (EDS.) SYSTEM ANALYSIS TECHNIQUES. NEw YORK,
NEJ YORK: WILEY, 1974,

84 SOFTWARE RELIASILLITY
CRANDON, LoHe, & ANDERSOM, 7.6. COMPUTER PROGRA® RELIABILITY, COMPUTERS AND
PEOPLE, JULTY 1974, 23, PP, 18-22; &é.

%S SOFTHARE RELTABILITY

CULPEPPER. L.M. A SYSTEM FOR RELIABLE ENGINEERING SOFTWARE, T1EEE TRARSACTIONS

ON SOFTWARE ENGINEERING, 1975, SE-1, 174=171,

DESCRIPTIONS
MUCH OF THE SOGFTWARE CEVELOPED TO SUPPORT ENGINEERING DESICN (ALCULATIONS IS
PRODUCERN 37 PERSONS WHUSE PRIPARY SKILL IS NOT THAT OF COMPUTER SCIENTIST,
SOFTRARF VALIDATION TECHNIQUES SUITABLE FOR USF PY THESE ENGINEER-
PROCRANMRIRS MAVE BEEN UNDER INVESTIGATION BY THE NAVY AS PART OF A PROJECY
DESIGNED TO INCREASE THE RELIABILITY, USABILITY, AND PORTABILITY OF
ENGINEERING DESIGN SOFTWARE, THIS PHPER DESCRIBES THE GOALS AND RESULTS
OF THE PROJELT AMND ODESCRIBES THE SOFTYARE VALICATION PROCESS WHICH WAS
DEVELOFED. A SOFTWARE VALIDATION TOODL WHICHN WAS PRODUCED DURING THE PROJELT
IS DESCRIZED ANDO COMPARED WITH SEVERLL OTHER TCOLS. SOPE 23EAS FOR FURTHER
WORK ARE SUGGESTED. (A2
5P, 17R.

36 PROGRAMMING, GENERAL
OCAGAPAYEFF, N, PROGRAMNING: THE UNWANTED, UNLOVSD PROFESSION, CCMPUTERS AND
PEOPLE, 977, 24, 1U-12,

7 » ~<MENT OF SOFTAARE DEVELOPMENT
DALY, E.8, FRANAGEMENT OF SOFTSARE DEVELOPMENT, JEEE TRANSACTIONS ON
SOFTWARE ENGINEERING, 1272, S:=3, 2%0=242,
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a8 PROGRANNRING TGOLS
CAVIS, R, GENERALIZEO PROCEDURE CALLING AND CONTENT=-DIRECTED INVOCATION.
IN PROCEEVINGS OF THE ACH SYMPOSIUR ON ARTIFITIAL INTELLIGENSE AND PROGRAMNING
LANGUAGES, SIGFLAN MOTICED, AUGLUST 1977, §2(8), 45=54 (ALSO: SIGARY NEWSLETVER,

DESCRIPTION:
WE SUGGEST THAT THE CONCEPT OF A STRATEGY CAM PROFIVABLY BE VIEWED AS

KNOWLEDGE ABOUT HOM YO SLLECT FROM AMONG A SETV OF PLAUSIBLY USEFUL
KNOWLEDGE SOURCES, AND EXPLORE THE FRAMEWORK FOR KNOWLEDGE ORGSNIZATYION
dHICH THIS IMPLIES, oE DESCRIBE META RULES, A HEANS OF ENCOD/NG
STRATEGIES THAT HAS BEEN IWPLEMENTED IN A PROERAM CALLEL TEIZESIAS, AND
EXPLORE THEIR UVILITY AWD CONTRIBMTION TO PROBLEM SOLVING PZRFORMANCE.

BETA RULES ARE ALSO CONCIDERES IN THE BRNAOER CONTEXT 07 A TOOL FOR
PROGRAMMING. WE SHOW THAY TMEY CL¥% BE CONSIDERED A MEDIUA FOR EXPRESSING
THE CRITERIA FOR REVRIEVAL OF KNOWLEOGE SOURCES IN A PROGRAM, AND HENCE, CAN
€ USED TO DEFINE CONTROL REGIRES. THE UTILITY OF YHIS AS A PROGRANMING
RECHANISH IS CONSIDERED, :

FINALLY, WE DESCRIBE THE TECHNIQUE OF CONTENT-DIRELTED INVOCATION USED
8Y MEYA RULES, AND CONSIDE® 1TS USE AS A WAY OF IMPLZMENTING STRATEGIES., IT
IS ALSO CONSIDERED IN HISTORICAL PERSPECTIVE AS A KNOWLEDGE SOURCE

SR i BB A e A A o 400, et SR

IMYGSATION TECHNIQUE, AND ITS ADVANTASE OVER SOME ZXISTING MECHANISMS LIXE
GOAL-DIRECTED INVOCATION 15 CCNSIDERED. (A} «
10P, 24R.
.9 PROGRANMING LANGUAGES

DE KLEER, Jo, DOYLE, Jo, STEELE, G.L., JR., & SUSSMAN, G.J. MMORD: EXPLICIT

CONTROL OF REASONING. 1IN PRGCEEDINCS OF THE ACM SYMPOSIUM ON ARTIFICIAL

INTELLIGENCE AN PROGRAMMING LANGUAGES, SIGPLAN NOTICES, AUCUST 1977, 12(8), ,

116-125 (ALSO: SIGART NEWSLETTER, AUGUST 1977, MO. 86, 116=-129%). x

DESCRIPTION: ;

THE CONSTRUCTION OF EXPERT PROBLEM=SOLVING SYSTENS REQUIRES THE DEVELOPMENRT
OF TEIHNIGUES FOR USING MODULAR REPRESENTATIONS Of KNOWLEDGE WITHOUT
ENCOUNTERING COMRINATORIAL EXPLOSIONS N THE SOLUTION EFFORT, THIS REPORT

CESCRIBIS AN APPROALH TH DEALING WITH THIS PROBLEX BASED ON MAKING SOME

KNOLZOGE WniIlH 15 USUALLY IMPLICITLY PARY OF AN EXPERT PROSBLEM SOLVER

EXPLICIY, iS5 ALLOWING THIS KNOWLED#E ABOUYT CONTROL TO BE NANIPULATED AND
REASONED ABuUT, THE BASIC COMPONENTS OF THIS RPPROALH INVOLVE USING
EXPLICIT REPRESENTATIONS OF THE CONTROL STRUCTURE OF TKHE PROELEP SOLVER, AND
LINKING THIS AND OTHER XWOWLEDGE NANIPULATED 8Y THE EXPERT BY MEANS OF
EXPLICIT DATA DEPENDENCIES.

10P, 4R,
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9 PROGRARMING
DEREMEit, F., £ XRON, He PROGRAMRMING=IN=THE-LARGE VS. PROGRAMKING=IN-THE-SMALL.

IN PROCEEDINGS, INTERNATIONAL TONFERENCE OM RELIABLE SOFTWARE, 21=23 APRIL
1975, LOS ANGELES, CALIFORWIA CALSO: SIGPLAN NOTICES, JUNE 1975, 1C(6), 114~

121,

DESCRIPTION:
THE ACTIVITY OF WRITLING LARGE PROSRAMS [S DISTINGUISLHED FROM THAT OF WRITING

SHALL ONES. LARGE PIHOGRANS ARE OEvINED AS IVYSTERS CONIISTING OF MANY SPALL
PROGRANS "M0DULES), POSSIBLY WRITTEN BY DIFFERENT FPEOPLE. LANGUAGES FOR
PROGRAMMING-IN-THE=SMALL, 1.€., LANGUAGES NOY UKLIXKE THE COMRON PROGRANMING
LLANGUAGES OF TODAY, ARE NECDED FOR WRYTING MODULES, ALSO MEEDED IS A
*MmODULE INTERCONNECTION LANGUAGE™ FOR XNITTIHG THOSE MOOULES TOGETHER IMNTO
AN INTEGRATED WHOLE AWD FOR PROVIDING AN OVEXVIEW YHAT FORMALLY RECORDS

THE INTENY OF THE PROGRAZMER(S) AND THAT CAN BE CHECKED FOR CCNSISTENCY

BY A COPPILER, THIS PAPER EXPLORES THE SOFTWARE PRELIABILITY ASPECTS OF
SUCH AN INTERLONNECTION LANGUAGE., EMPHASIS IS PLACED ON FACILITIES FOR
INFORRATION HIOING AND FOR DEFINING LAYERS OF VIRTUAL MACHIKES, (A)

2P, 20R.
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91 PROGRAKRING :
DIJKSTRA, E.W, PROGRAMMING CONSIDERED AS A HUMAN ACTIVIYY. 1IN PROCEZDINGS OF
THE IFIP, 1765, 1, 213=217.

DESCRIPTION:
THE PURPOSE OF THIS PAPER IS TO DEVELOP A BEVTER UNDERSTANDINS OF THE
NATURE OF THE QUALITY OF PROGRAMS AND THE LANGUAGES IN WHICH THEY ARE
EXPRESSED. THIS PAPER COMSIDERS THE EFFECTS OF BOTH CLARITY AND EFFICIENCY
gr DIFFERENT PROGRAM STRUCTURES AND ALGORITHMIC LANGUAGE PROPERTIES. (MEA)
P, OR.

92 PRUOGRAMMING

DIJKSTRA, E.W. THE HUNBLE PROCRAMMER, COMMUNICATIONS OF THE ACM, 2977, 15,

859366,

OSCRIPTION:
THES ARTICLZ PRESENTS A BRIEF REVIEW OF THE HILTORY Or PROSRAMMING VIA FIVE
*MILESTONE® PROJECTS >~ MAINLY THE INTRODUCTION OF SEVERAL PROGRAMMING
LANGUAGES. HARDWARE LIMITATIORS IN EARLY MACHINES RESULTED IN PROGRAMAERS
RELYING ON A VARIETY OF ‘CLEVER TRICKS,' A CHIEF CONSIDSRATION OF EARLY -
PROGRAMMING WAS THE OPTIMIZATION OFf CONPUYATIGNAL EFFICIENCY, THE
ANTRODUCTION OF BETTER HAROWARE HAS ONLY EXPAND:D THE USE Of CLFVER TRICKS
T THE POINT THAT WE NOW FACE A CR:5IS. SIX ARGUMENTS ARE PRTSENTEED TO
ALVOCATE A REVERSAL IN THIS TREND AND LEAD TG A REVOLUTION IN SOFTWARE
OEVELOPMENT, A ‘HUMBLE PROGRAMMER® SHCULD APPROACH A TASK WITH FULL
APPRECIATION OF ITS DIFFICULTY, USE ™ODEST AND TLEGANT PROGRAMMING
LANGUAGES, AND RESPECT THE LIMITATIONS OF THRE HUMAN WMIND, (GDOC)
5P, 6R.

93 PRCGRAMMING
DIJKSTRA, E.We A DISCIPLINE OF PROSRAMMING. ENGLEWOOD CLIFFS, NEW JERSEY:
PRENTICE~HALL, 197£,

94 APPRGPRIAI: PROPERTIES OF TIME=SHARING SYSTEPMS

DOHERTY, W.3e, THOMPSON, C.H., 8 BOIES, S.J. AN ANALYSIS OF INTERACTIVE SYSTEM

USAGE WITH RESPECT TO SOFTHARE, LINGUISTIZ, AND SCHECULING ATTRIBUTES. IN

PROCEEDINGS. OF THE 1972 IN ERWAATIONAL CONFERENCE OM CYBERNETICS AND SOCIETY,

NCa YOPR: INSTITUTE OF ELECTRICAL AND ELECTHCNICS ENGINEERS, INC., 1972,

113-119 (ALSO TECHNICAL REPORT RC=3014, IBM WATSON RESEARCH CENTZR, YORKTOWN

HEIGHTS, NY, 1972),

CESCRIPTION:
A QUALITY INTERACTIVE SYSTEM SHOULD ENHANCE A& PERSCN®S ABILITY TO ULO WORK
IN A SATISFYING AND EFFICIENT MANNER, 1HIS PAPER IS ORGANIZE:D AROUND
THREE ASPECTS OFf QUALITY FOR AN INTERACTIVE SYSTE%, WE WILL PRESENT OUR
EXPERIENCE WITH RESPECT TO (1) THE FUNCTIONS (SOFTWARE. WHICH SKOULD BE
INCLUDED IN AN INTERACTIVE SYSTEM, (2) IYHE TLECHNIQUES REQUEIRED TO ACHIEVE
ARD MALTRIK USER SATISFACTION AND (3) ¥hE TECHKIQUES NECESSARY FOR
EFFECTIVE ILSTALLATION MANAGEMENT, TYUE IMPORTANCE OF c¢DITING, THE PROBLEKS
OF JIN=LINE DATA “ANAGERENT, AND RESPOLNSE TIME CORRELATIONS TO USER BEHAVIOR
ARE IORME OF THE XEY FIMDINSS PRESENTEC HERE. OUF OBSERVATION THAY
INTERACTIVE SYSTEMS ARE ETVOLUTIONARY IN NATURE, CONTINUALLY REFLECYING TuCZ
GROYWTH OF NEw APPLICATIONS, NEW HARDWARE, AND NEW UNDERSTAGDING OF WHAT IS
POSSIBLE, IMPLIES THAT PROVISIONS MUST 4E MADE FOR CONTROLLING AND
NOURISHING YHIS GROWTH IN A STIMULATING AND RESPONSIVE WAY, (Q)

7P, 10R.
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95 STRUCTURED PROGRAMMNING

OONALOSON, JoRe STRUCTURED PROGRAMMING. DATAMATION, DECEMBER 1973, 19(1),

52=54,

OESCRIPTION:
RECENT SHIFTS IN EMPHASIS HAVE OCCURRED IN THE FIZLD OF SOFTWARE
DEVELOPMENT., THE PRIMARY REQUIRENENT TO BE MET IN SOFTWARE DEVELOPMENT HAS
ALWAYS BEEN TO PERFORM THE FUNCTION SPECIFIED FOR TAE SOFTWARE. BUY, WHERE )
AT ONE TINE SECONDARY EMPH: SIS WS PLACED ONLY ON SOFTWARE FFFICIENCY, i
TODAY THREE OTHER FACTORS ARE RECOGNIZCD AS REQUIRING SHECIAL EMPHASIS =~ 3
RELIABILITY, MAINTAINABILITY, AND EXTENSIBILITY, SOFTWARE MLINTENANCE AND :
MODIFICATION ACCOUNT FOR A SUBSTANTIAL PORTION OF SCFTWARE EXPENDIYURES,
THIS CAN BE COUNTERACTED BY DESIGNING AND IMPLEMENTING SOFTWARE IN A WAV
THAT MININIZES ERRORS AND MAXIMIZES MODIFIABILITY, (A, ABBR,) )

3P, OR.

96 OATA ORGANIZATION }
DURDING, B.M., BECKER, C.A., & GOULD, J.D. DATA ORGANIZATION. HUMAN FACTORS, - :
’977' ’9' 1-14, !
DESCRIPTION: t

THREE EXPERIMENTS INVESTIGATED HOW PEOPLE ORGAMIZE DATA, SUBJECT3 WERE ’
GIVEN SETS OF 15~20 WORDS AND ASKED TO ORGANIZE THEM ON PAPER, EACH WORD

SET HAD A PRE-DEFINED ORGANIZATION (HUERARCHY, NETWORK, LISTS, TABLE) SASED

ON THE SEMANTIC RELATiONS ANOHG THE WORDS., EXPERIMENT 1 SHOWED THAT COLLEGE

STUDENTS HAVE ALL THESE ORGANIZATIONAL STRUCTURES AVAILABLE FOR USE. THEY

ORGAHIZED NOST wORD SETS ON THE BASIS OF THE SEMAMTIC RELATIONS INHERENT IN

THEM. WHEREAS MOST SUBJECTS USED “APPROPRIATE™ ORGANIZATIONS (THOSE THAT

MOST EASILY PRESERVED THE RELATIONS), A FEW SUBJECYS ORGANIZED NEARLY ALL

WORD SETS INTO LISTS., CXPERIMENT 2 SHOWED THAT SUBJECTS CAN EFFICIENTLY

FIT THE WORD SETS INTO “SKELETONS™ THAT WERE EXPLICITLY DESIGNED TO

MAINTAIN ALL YHE SEMANTIC RELATIONS AMONG THE WORDS., EXPERIMENT 3 SHOWED

THAT SUBJECTS HAVE DIFFICULTY IN PRESERVING THE RELATIONS AMONG THE WORDS

WJHEN THEY WERE REQUIRED TO ORGANIIE THEM INTO INAPPROPRIATE STRUCTURES.

THESE RESULTS ARE EVALUATED RELATIVE TH YHRE USE OF COMPUTER-BASED !
INFORMATION RETRIEVAL SYSTEMS, (A)

'3 A N W i v AR L R R L R AR S D SR R SRR R T Pt A
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97 PROGRAMMING LANGUAGES
ELSHOFF, Jolo AN ANALYSIS OF SOME COMMERCIAL PL/Y PROGRAMS, IEEE TRANSACTIONS
ON SOFTWARE ENGINEERING, 1976, 5E-2, 113-12G.

93 SOFTWARE PHYSICS

EL3HOFF, J.L. MEASURING ' MMERCIAL FL/1 PROGRAMS USING HALSTEAD®S (RITERIA,

SIGPLAN NOTICES, MAY 1976, 11(5), 38-4k6.

DESCRIPTION:
THE CORRELATION BETWEEN NO (ORSERVED LENGTH) AND NC (CALCULATED LENGTH BASED
OF HALITEAD®S "MENTAL EFFORT™ METRIC) OF 120 NON=STRUCTURED PRGGRAMS &AS
FOUND TO BE 976, CORRELATION BETWECZN NO AND NC FOR 32 STRUCTURKED PROGRAMS
WAS .985. FOR NON~-STRUCTURED PROGRAMS, THE AVERAGE DIFFERENCE BETWEEN NO
AND NC WAS ~186; FOR STRUCTURED PROGRAMS, THIS VALUE wWAS 21S. THIS IMPLZES
THAT IT 1S POSSIBLE TO PREDIIY THKE STRUCTURE JF A PROGRAM BY THE DIRECTION
AND MAGNITUOE OF THE DIFFERENCE RETWEEN NO AND AC, (03
P, 1LR,.
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99 SOFTWARE NETRICS

ELSHOFF, JoLe A NURCRICAL PROFILE OF COMMERCIAL PL/Y PROGRANS, SOFTUARE:

PRACTICE AMD EXPERIENCE, 1976, 6, 505-52S5.

OESCRIMVION:
A SANPLE OF 120 PRODUCTION PL/1 PROGRAMS FROM SEVERAL COKMERCIAL COMPUTING
INSTALLATIONS HAS BEEN STUDIED. DATA ABOUT THE PROGRARNS IN THE SANPLE MHAS
BEEN EXTRACTED 8Y A PL/1 STANNING PROGRAN, THE STATISTICAL RESULYS OF THE
STUDY ARE PRESENTED IN THIS DOCUNMENT.

THE PAPER CONCENTRATES ON STATISTICAL OATA AND NOT ON GENERAL
CONCi.USIONS, THE DATA ARE ONLY INTERPRETED TO THE EXYENT THAT IT IS NOY
ILL~DEFINED AND K SLEADING., THE DATA PROFILE THE USE OF BASIC PL/Y
ELEMENTS AND THE .TRUCTURE OF PROGRANS WRITTEN IN PL/1. THE READER OF THIS
REPONT NILL GET A BEVTER UNDERSTANDING OF HOW PL/Y WAS BEEN USED IN THE
COMMERCIAL ENVIRONMENT UP TO 1974, (A)
21P, 51,

100 STRUCTURED PROGRAMMING

ELSHOFF, J.L. THE INFLUENCE OF STRUCTURED PROGRAMPING ON PL/YT PROGRAR

PROFILES (RESEARCY PUBLICATION NO. GRF=2C11), WARREN, MICHIGAH: GENERAL MOTORS

CORP,., JANUARY 19725,

DESCRIPTION:
TWO SEYS OF COMPERCIAL PL/Y PROGRAMS ARE STUDIED, THE SETS REPRESENY
PROGRANNING PRACTACE BEFORE AND AFTER THE INTRODUCTION OF STRUCTURED
PROGRANNING TECHNIQUES. THE USE OF STRUCTURED PROGRANIIING IS FOUND T9 RMAKE
A MEASURAGLE DIFPZRENCE IN THE QUALITY OF PROGRAMS, A FEw MINOR CHANGES
IN THE URE OF TRE PL/1 PROGRAMMING LANGUAGE ARE NOTED. SUBSTANTIAL
MODIFICATIONS TC THE CONTROL STRUCTURE OF THE PROGRAMS ARE MEASURED. ALSO,
SOME IMPROVEMERTS IN THE QUALITATIVE ASPECTS OF THE PROGRAMS ARE DISCUSSED,
ALTHOUGY THE PROGRARS ARE MULH INMPROVED, FURTHER ALTERATIONS CAN MAKE THE
PROGRAMS STILL DETYYER., THE AUTHOR CONCLULES THAT THE TIME AND TRAINING
ReQUIRED TO INTRCDUCE STRUCTURED PROGRAMMING TECHNIGUES TO PCDGRARNMERS WILL
3EGCIN PAYING DIVIDENDS IN THE FORR OF BETTCR PROGRAMS WITHIN SIX MONTHS.
(a)
177, SR.

1°1 DEAUGEING
ENABIT, RoSe A NEWw APPROACH TO ON=LINE, RUN=TINE PRCSRAR LOGIC AND ERROR
DEBUGGING USING HARDWARE IMPLEMENTATION. BGEHAVIORAL RESEARCH METHOODS 8
INSTRUNMENTATION, 197G, 2, 33-37.
DESCRIPTION:
WHAT 1S BELIEVED TO Sc A SOMEWHAT DIFFTRENT APPROACK TO RAPID PROGRAM
CEBUGGING HAS BEEN ODEVISED IN WHICH: (1) EXECUTION OF THE PROGRAFNMER'S
LOGICAL TRINKING IS AUTOMATICALLY DEBUGGED PY THE COMPUTER AT RUN TINME
AND (2) STATUS ERZORS OF ANY TYPE MAY Bt FED BACK INTO THE COMPUTER, WHICH
SUBSEQUENTLY OUTPUTS THE IMMEDIATE STEPS LEADING TO THAT ERROR. DEBUGGING
IS CARRIED OUT BY THE COMPUTER ON AN INSTRUCTION=-BY-INSTRUCTION BASIS,
ON=LINE, WITH ALl OR SELECTED INTERRUPTS SERVICED, A HARDWARE~SOFTWARE
IRPLEMENTATIGN PACKAGE FOR THE POP-8 1S DESCRIBED, WHICH COULD BE ADAPTED
TO OTHER CGMPUTERS AS wELL. (A)
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102  ERRORS { g
ENDRES, A. AN ANALYSIS OF ERRORS AND THEIR CAUSES IN SYSTEM PROGRAMS. IEEE [
TRANSACTIONS ON SOFTWARE ENGINEERING, 1975, SE=1, 140=149 (ALSO N b

| PROCEEDINGS, INTERMATIONAL CONFERENCE ON RELIABLE SOFTWARE, 21-23 APRIL 1975,
; SISPLAN NOTICES, JUNE 1975, 10(8), 327-336).
DESCRIPTION: )
PROGRAM ERRORS DEVECTED DURING INTERNAL TESTING OF THE OPERATING SYSTEM
PDOS/VS FORM THE BASIS FOR AN INVESTIGATION OF ERROR DISTRIBUTIONS IN SYSTEM
PROGRAMS. USING A CLASSIFICATION OF THE ERRORS ACCORDING TO VARIOUS

PRy

3

ATTRIBUTES, CONCLUSIONS CAN BE DRAWN CONCERNING THE POSS1BLE CAUSES OF THESE 4
ERRORS, THE INFORMATION THUS OBTAINED IS APPLIED IN A DISCUSSION OF THE i

MOST EFFECTIVE METHOLS FOR THE DETECTION AND PREVENTION GF ERRORS. (A) ;

10P, 2R. l 1

i

123 SOFTWARE OEVELOPMENT B
ENGLEMAN, C. ENGINEERING OF QUALITY SOFTWARE SYSTEMS (TOWARD AN ANALYSIS OF THE . H
LISP PROGRAMMING LANGUAGE) (NREPORT NUMBER MTR~2648-VOL-4). BEDFORD, §

MASSACHUSETTS: MITRE CORP,, JANUARY 1975,

T

TR PORTEC > PO g IN

194 DEBUGGING

ERICKSON, Wede A FILOT STUDY OF INTERACYIVE VERSUS NONINTERACTIVE DEBUGGING k'
(SDC YECHNICAL SEPORT NO, TM=3296), SANTA MONICA, CALIFORNIA: SYSTEK f
DEVELOPMENT CORP,, DECEMBLR 1966,

—
T
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17 MEASUREMENT OF TIME~SHARING PERFORMANCE
EVANS, RoeCep & MILLER, LoAe STARCAT: A SYSTEM TO ANALYZE INTERACTIVE CMS
PERFORMANCE (TECHNICAL REPORT RC=7072)., YORKTOWN HEIGKTS, NEW YORK: 18M
WATSON RESEARCE. CENTER, APRIL 1978, ;

1% INTERACTIVE DEBUGGING !
EVANS, ToeGe, & DARLEY, D.L. ON=-LINE DEBUGGING TECHNIQUES: A SURVEY. AFIPS
CONFERENCE PROCEEDINGS, 1566, 29, 37-S0.

DESCRIPTION:
THIS PAPER IS A SURVEY OF ON-LINE ODEBUGGING YECHNIQUES. FIRST, WE INTRODUCE
THE READER WHO IS UNFAMILIAR WITH ON-LINE DEBUGGING YO THE CAPABILITIES OF
CURRENTLY AVAILABLE SYSTEMS AND THEN CONSIDER IN SOME DETAIL THE MOST
IMPORTANT FEATURES OF THESE SYSTEMS. SECOMD, WE WILL CONSIDER THE PRINCIPAL
FEATURES OF PAST AND PRESENT ON-LINE DEBUGGING SYSTEMS, TOGETHER WITH |
REMARKS ON IMPLEMENTATION, DISPLAYS, COMPILER CONSYRUCTION, AND HARDWARE. i
ANNOTATED EXAMPLES OF CURRENT ON-LINE DEBUGGING METHODS ARE PRESENTED FOR
ILLUSTRATION, (MEN) -
4P, 28k,
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107 PROGRAMMING LANGUAGES

EVERSHED, D,6., ¢ RIPPON, G.E. HIGH LEVEL LANGUAGES FOR LOW LEVEL USERS,

COMPUTER JOURNAL, 1971, 14, 87-9C,

DESCRIPTIOMN:
OESPITE THE PRESENCE OF "HIGH LEVEL™ LANGUAGES, A COMMUNICATION SARRIER
STILL EXISTS BETWEEN THE MAJORITY OF PEOPLE AND COMPUTERS., THIS PAPER
SUGGESTS HOW SOME PRESENT COMPUTER LANGUAGES MAY BE IWMPROVED, AND ATTEMPTS
TO JUSTIFY THE APPLICATION OF INCREASED EFFORY TO THIS SUBJECT., (A)

FOUR AREAS THAT CQULD LEAD TO REDUCING THE ERRORS INDUCED BY PRESENT

HIGH LEVEL LANGUAGES ARE CONSIDERED. THESE AREAS ARE 1/0 ROUTINES, GENERAL
COMPUTING INSTRUCTIONS, ERROR REPORTING, ARD A CONVERSATIONAL PMODE OF USE.
THE INCREASING NUMBER OF OCCASIONAL COMPUTER USERS PROVIDES ECOUNOMIC
JUSTIFICATION FOR IMPROVING PROGRAMMING LANGUAGES. (MEA)
4P, CR,

1738 PROGRAMMING
- FAGAN, M, OESIGN AND CODE INSPECTIONS. [4M IYSTEMS JOURNAL, 1976, 15(3),
182-211.
DESCRIPTION:
SUBSTANTIAL NET IMPROVEMENTS IN PROGR/AMMING QUALITY AND PRODUCTIVITY HAVE
BEEN OBTAINED THROUGH THE USE OF FORMAL iINSPECTIONS OF DESIGN AND OF CODE.
IMPROVEMENTS ARE MADE POSSIBLE BY A SYSTEMATIC AND EFFICIENY DESICN AND
CODE VERIFICATION PROCESS WITH WELL-DEFINED ROLES FOR INSPEZTION
PARTICIPANIS. THE MANNER IN WHICH INSPECTION DATA IS CATEGORIED AND
MADE SUITABLE FOR PROCESS ANALYSIS IS AN IMFGRTANT FACTOR IN ATTAINING
THE IMPROVEMENTS. 1IT IS SHOWN THAT BY USING INSPECTION RESULTS, A MECHANISH
FOR INITIAL ERROR REDUCTION FOLLOWED BY EVER-IFPROVING ERROR RATCS CAN BE
ACHIEVED., (A)
345P, 9R.

1.9 PROGRAM TESTING

FAGAN, M.E. INSPECTING SOFTWARE DESIGN AND CODE. OATAMATION, GCTOBER 1977,

23(10), PP, 133-135; 138; 142-144,

DESCRIPTION:
SUCCESSFUL MALAITAENT GF ANY PROCESS REQUIRES PLANNING, MEASUREMENT, AND
CONTROL. 1IN PROGRAM DEVELOPMENT, THESE REQUIREMENTS TRANSLATE INTO DEFINING
THE PROGRAMMING PROCESS IN TERMS OF A SERIES OF CPERATICNS, EACH HAVING 11S
OWN EXIT CRITERIA. NEXT THERE MUST BE SOME MEANS OF MEASURING COMPLETENESS
OF THE PRODUCT AT ANY POINT OF 1TS OEVELOPMENT BY INSPECTIONS AND TESTING.
AND FINALLY, THE MEASURED DATA WMUYST BE USED FOR CONTROLLING THE PRCCESS.

ODESIGN AND CODE INSPECTIONS HAVE BEEN APPLIED SUCCESSFULLY IN SEVERAL

PROGRAMMING PROJECYS, BOTH LARGE AND SMALL, AND INCLUDING SYSTEMS AKD
APPLICATIONS PROGRAMS, THEY HAVE NOT BEEN FOUND TO "GET IN THE WAY" OF
PROGRAMMING, BUT INSTEAD ENABLED HIGHER PREDICTABILITY THAN OTHER MEANS
AND IMPROVED PRODUCTIVITY AND PRODUCT QUALITY. (A)
6P, IR,

110 SOFTWARE ENGINEERING
- FAIRLEY, R.,E. AN EXPERIMENTAL PROGRAM-TESTING FACILITY. IEEE TRANSACTIONS OWN
SOFTWARE ENGINEERING, 1975, SE~1, 350-357,
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11 SOFTHARE PHYSICS

FITISINNONS, A,, & LOVE, L.T. A REVICW AND CRITIQUE OF HALSTEAD'S THEORY OF

SOFTWARE PHYSILS (TELHNICAL REPORT NO. 75ISP004). ARLINGTON, VIRGINIA: GENERAL

ELECTRIC CONPANY, 1976,

DESCRIPTION:
DURING RECENT YEARS, THERE HAVE BEEV AN INCREASING NUNBER OF ATTEMPTS TO
DEFINE AND TO REASURE THE “COMPLEXITY™ OF A COMPUTER PROGRAM, HALSTEAD HAS
DEVELOPED A THEORY WHICH NOT ONLY PROVIDES A PRECISE OBJECTIVE MEASURE OF
THE COMPLEXETY OF EXISTING SOFTWARE, BUT IT ALSO INCLUDES A METHOD FOR
CONPUTING TKE ARMOCUNT OF TIME REQUXRED TO INPLEMENY A GIVEN PROGRAM, THIS
PAPER PRESENTS HALSTEAD'S THEORY, KNOWN AS SOFTWARE PHYSICS, AND REVIEWS AND
CRITIQUES THE MAJOR STUDIES AND EXPERINENTS RELATING TO IT. THE AUTHORS
HAVE PERFORMED SOME EX POST FACTO TESTS OF THE THEORY AND WAVE SUBSEQUENTLY
DEVELOPED REFINEMENTS TO THE THEORY. THESE VERIFICATIONS AND REFINEMENTS
ARE ALSO PRESENTED IN THIS PAPER. (A)
22P, 26R,

112 SOFTWARE PHYSICS

FITISINMONS, Le, & LOVE, Vo A REVIEW AND EVALUATION OF SOFTWARE SCIENCE,

DESCRIPTION:
DURING RECIENT YEARS, THMERE HAVE BEEN MANY ATTEFPTS TC DEFINE AND MEASURE
THE “COMPLEXITY” OF A COMPUTER PROGRAM, HMAURICE HALSTEAD HAS DEYELOPED
A THEDRY THAT GIVES OBJECTIVE MEASURES OF SOFTWARE COMPLEXITY. VYARIOUS
STUOIES AND EXPERIMENTS MAVE SHOWN THAT THE THEORV®S PREDICYIONS OF THE
NUMSER OF BUGS IN PROGRAMS AND OF THE TIPE REQUIRED TO IMPLEFENT A PROGRAM
ARE AFAZINGLY ACCURATE, IT IS A PROMISING THEORY WORTHY OF MUCH MORE
PROBING SCIENTIFIC INVESTIGATION,

THIS SLPER REVIEWS THE THEORY, CALLEC “SOFTWARE SCIENCE,™ AND THE

EVIDENCE SUPPORTINS 11, (AD
16P, 41R,

113 COMPUTER=ASSISTED INSTRUCTION
FRANCIS, L. THE TUTOR TRAINING COURSE: LESSONS LEARNED., URBANA=CHAMPLIGN,
:;;guoxs: UNIVERSITY 9F JLLINOIS, COMPUTER=BASED EDUCATION RESZARCH LASORATORY,
DESCRIPTION:
THE MILITARY TRAINING CENTERS (MTC) GROUP (REATED ANZ TAUSHT THE FIRST
FORARAL AUTHOR TRAINING COURSE FOR THE TUTOR PROGRAZMING LANGUAGE AND T3E USE
OF THE PLATO SYSTEM, 1KE COURSE WAS USED OVER A PERIOD OF THREZ YEARS TO
TRAIN APPROXIMATELY 100 AUTHORS WHO SPENT TWO Y0 THRET WEEKS AT THE
COMPUTER~BASED EDUCATION RESEAPCH LASGRATORY (CERL) OF THE UNIVERSITY
OF ILLINOIS AT URSARA-THANPAIGN. IN GEMERAL, THE NEW AUTHORS HAD LITTLE
PREVIOUS TXPERIENCE WITH COMPUTERS OR PROGRAMMED INSTRUCTION, HOWEVER,
MANY WERE CLASSROOM INSTRUCTORS,

THIRTEENH COGNITIVE AND AFFECTIVE PRINCIPLES GUIDED THE CREATION OF THE
AUTHOR COURSE; FIVE WERE POSITIED ORIGINALLY, AND THE REST WERE FORMULATED
BASTO ON EXPERIENCE DERIVED FROM TEACHING THE COURSE. THIS REPORT CONTAINS
A STATEMENT OF THE PRINCIPLES AND A DESCRIPTION OF THEIR IMPLERMENTATION,
INCLUDING MANY EXAMPLES FROM CGURSE MATERIALS, IT ALSO RECOUNTS THE
HIGALIGHTS AND TURNING POINTS OF THE AUTHOR TRAINING COURSE, REVIEWS THE
BASIS FOR ITS MODIFICATION, AND EXAMINES THE DILEMMAS ENCOUNTFRED
IN TEACHINSG NEW AUTHORS 7O PREPARE COMPUTER=BASED INSTRUCTICMNAL FKATERIALS.
TECHNIQUES FOR RESOLVING SOME OF THESE ! ILEPRAS ARE SUGGESTED.

THE #TC TRAINING COURSE WAS EVALUATED BY EXAPINING THE EXPERIENCE OF
USERS OUTSIGE OF MTC. THE OPINIONS AND RECOMMENDATIONS OF THESE OUTSIDE
GROUPS SUGGEST THAT THEY FCUND THE MATERIALS VALUABLE AND EFFECTIVE, THIS
REPORT IS DIRECTED TO INSTRUCTORS OF NEW AUTHORS, DEVELOPERS OF AUTHOR
TRAINING NATERIALS, AND MANAGERS OF COMPUTER-BASED INSTRUCTION DSVELOPMENT

CENTERS. (A)

«3C~
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114 AUTOMATIC PROGRAMNRING

FRASER, CoWe A KNOWLEDGE=~BASED CODE CcNERATOR GEWERATOR. IN PROCEEDINGS

OF THE ACH SYMPQSIUN ON ARTIFICHAL INTELLIGENCE AND PROGRAMMING LANGUAGES,

SIGPLAN NOTICES, AUGUST 1977, 1i(8), 126-129 (ALSO: SIGART NEWSLETTER, AUSUST

1977, NO. 64, 126-129).

DESCRIPTION:
XGEN IS A PROGRAM THAT ACCEPTS A MACHXINE DESCRIPTION AND PRODUCES A GCOD
LOCAL CODE GENERATOR FOR AN ALGOL=LIXE 1LANGUAGE. 1IT IS ORGANIZED AS A
PRODUCTION SYSTEM OF RULES CODIFYING PREVIOUSLY ACQUIRED HUMAN SKILLS FOR
DEALl:G WITH COMPUTER ARCHITECTURE AND PROGRAMMING LANGUAGES. (A)
4P, 15R.

115 SOFTWARE DESIGN

FREEMAN, P, TOWARD IMPROVED REVIEW OF SOF/WARE DESIGNS. AFIPS CONFERENCE

DESCRIPTION:
DEVELOPMENT OF TECHNIQUES FOR THE REYVIEW OF SOFTWARE DESIGNS KAS BEEN
LARGELY NFGLECTED., THIS PAPER DESCPRIBES A METHOOOLOGY, DESIGN
RATIONALIZATION THAT IS INTENDED TC IMPROVE THE REVIEWABILITY OF DESIGNS.
THE PRINCIPAL CONPONENT OF DESIGN RATIONALILZATION IS THE EXPLICIT RECGRDINSG
OF THE AL TERNATIVES AND EVALUATIONS OF THESE ALTERNATIVES AT EACH DECISION
POINT IN THE DESIGN, THIS INFORMATION, THAT PROVIDES THE REASONS BEHIND
FEATURES IN THE DESIGN, PERMJITS INDEPENDENT REVIEW OF DESIGN CHOICES AND THE
REASONING UNDERLYING THESE CHOICES. (MEA)
6P, 11R,

116 SOFTWARE DESIGN TECHNIGUES, COLLECTED READINGS
FREEMAN, P., & WASSERMAN, A.Il. (EDS.) TUTORIAL ON SOSTWARE DESIGN
TECHNIQUES (2ND ED.). LONG BEACH, CALIFORNIA: IEEE COMPUTER SOCIETY, 1977,

117 PROGRAMMING
FRIEDENTHAL, T.H. MAINTENANCE/PROGRAMMING PANEL. STAMFORD, COMNECTICUT:
STELMA INC., OCTOBER 1972, (NTIS NO, AD 905296L)

118 SPECIFIC PROGRAMMING LANGUAGE
FRIEND, J.E. SUPPLEMENTARY HANDBOOK FOR INTRODUCTIOR TO AID PROGRAMMING.
STANFORD, CALIFORNIA: STANFORD UNIVEFRSITY, INSTITUTE FOR MATHEMATICAL

STUDIES IN THE SOCIAL SCIENCES, 1972,
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119 COMPUTER=ASSISTED INSTRUCTION

FRIEND, J.E. COMPUTER~ASSISTED INSTRUCTION IN PROGRAMNING: A CURZICULUM

DESCRIPTION (TECHN!CAL REPORY NO, 211), STANFORD, CALIFORNIA: STANFORD

2N§VERSXYY, INSTITUTE FOR MATHEMATICAL SYUDIES IN SOCIAL SCIENCES, JULY 1973,

A

OESCRIPTION:
THE COURSE PROVIDES AN INTROOUCTION TO COMPUTER PROGRAMRING FOR COMMUMITY
COLLEGE STUDENTS WHO MAVE TAKEN HIGH SCHOOL ALGEBRA, AND IY IS EQUIVALENT
TO A THREE QUARTER-UNIT COURSE IN COMPUTER SCIENCE, ALL INSTRUCTION IS
PRESENTED BY COMPUTER, AND A SUPPLEMENTARY STUDENT MANUAL 1S PROVIDED
FOR REFERENCE. THE COURSE CONTENT RESEMBLES THAT OF OTHER INTRODUCTORY
COURSES IN COMPYTER PROGRAMMING AND INCLUDES THE YOPICS OF STORES PROGRAMS,
USE OF FUNCTIONS AND SUBROUTINES, CONDITIONAL C)AUSES, AND BRAF’, NG
TECHNIQUES. THE INSTRUCTIONAL SYSTEM IMPLEMEN . UNDER COMPUTIR CLATROL
TEACHING STRATEGIES THAT MIGHT BE USED BY A HUI &+ TUTOR SUCH AS
INDIVIDUALIZING THE CONTENT, PACE, AND SEQUENCE F INSTRUCTION, ALLOWING FGR
SUFFICIENY STUDENT CONTROL, TAILORING WRONG ANSJER MESSAGES, AND PROVIDINE
BOTH REMEDIAL AND EXTRA-CREDIT WORK. SiUDENTS ARE REQUIRED TC INTERACY
ON=LINE WITH A COMAERCIALLY PREPAREC FPITOR-INTERPRETER SINILAR TO THOSE
FOUND IN MANY TIME-SkARING ENVIRONMENTS.

PERFCRMANCE DATA FROM BOTH (HE INSTRUCTIONAL PROGRAM AND Tnl EDITOR-
INTERPRETER ARE AUTOMATICALLY STORED FOR LATER RETRIEVAL AND ANALYSIS, THE
ORGANIZATION OF THE COURSE, TYPES OF EXERCISES USED, AND CONTENT OF EACH
LESSON ARE ODOCURENTED AND AN APPENDIX LISTS THE CONCEPTS ASSOCIATED WITH
EACH EXERCISE In THE COURSE. (A)

120 PROGRAMMING
FRIEND, J.E. 100 PROGRAMMING PROBLEMS, STANFORD, CALIFORNIA: STANFORD
UNIVERSITY, INSTITUTE FOR MATHEMATICAL STUDIES IN THE SOCIAL SCIENCES, 1973,
(8)

121 CONPUTER=ASSISTED INSTRUCTION

FRIEND, J. PROGRAMS STUDENTS WRITE (TVECHNICAL REPORT NO. 257). STANFORD,

CALIFORNIA: STANFORDO UNIVERSITY, INSTITUTE FOR MATHEMATICAL STUDIES IN THE

SOCIAL SCIENCES, JULY 1975, (NTIS NO. AD AC15093)

OESCRIPTION:
THE PRESENT STUOY ADDRESSES ITSELF TO THE PROBLEM OF DESIGNIKG AN
AUTOMATED SYSTEM FOR INSTRUCTION IN PROGRANRING, AND ALSO TO THE STUDY OF
PROBLEM=-SOLVING BEHAVIOR, AS EXHIBITED B8Y STUDENTS USING A CAI COURSE IN
COMPUTER PROGRAMMING.

THE STUDY USES COMPUTER PROGRANS WRITYEN BY 47 COLLEGE STUDENTS ODURING
THE WINTER AND SPRING QUARTERS OF 1972 AS PART OF A CAl COURSE IN AID
(ALGEBRAIC INTERPRETIVE DIALOGUE), AN ALGEBRAIC LANGUAGE SIMILAR TO BASIC.
THE COURSE IS SELF=-CONTAINED AND CONSISTS OF SC TUTORIAL ¢ESSONS DESCRIBED
In DETAIL IN FRIEND (19728).

THE PROGRAMS ANALYZED WERE WRITTEN AS SOLUTIONS TO 25 PROGRAMPING
PROBLEMS FROM THE COURSE; 747 SOLUTIONS COMTAINING 7C63 COMMANDS WERE
ANALYZED., THE OISTRIBUTION OF THE DATA OVER PROBLEMS AND OVER STUDENTS IS
OISCUSSED. PROBLEM DIFFICULTY AND DIVERSLITY OF STUDENT SOLUTIONS ARE ALSO
DISCUSSED IN DETAIL. (A}

270pP, 7R,
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122 COMPUTER=ASSISTED INSTRUCTION

FRIEND, J.E,, FLETCHER, Jo.Ds, & ATXINSON, R,C. STUDENT PERFCRMANCE IN

COMPUTER=ASSISTED INSTRUCTION IN PROGRAMMING (TECHNICAL REPORY NO. 184).

STANFORD, CALIFORWIA: STANFORD UNIVERSITY, INSTITUTE FOR MATHEMATICAL

STUDIES IN TME SOCIAL SCIENCES, MAY 1972,

DESCRIPTION:
AN INSTRUCTIONAL SYSTEM FOR TEACHING ALGEBRAIC INTERPRETIVE DIALOGUE (AXD)
TO COLLEGE-AGE STUDEMTS, TWO CGWTROL PROGRAMS (ONE FOR PRESENTING
INSTRUCTIONAL MATERIAL AND ONE FOR INTERPRETING STUDENTS® AID PRODUCTIONS),
AND DATA COLLECTED BY THE TWO CONTROL PROGRAMS ARE DESCRIBED, THE FIRST 21
LESSONS OF THE COURSE AND CLASSIFICATION OF THE LESSON EXERCISES ARE ALSO
OESCRIBED., OATA BASCD OGN STUDENT DAILY REPORTS ARE PRESEWTED AND DISCUSSED,
ITEM ANALVSES OF DATA GATHERED BY YHE INSTRUCTVIONAL PROSRAM, INCLUDING
STEPWISE LINEAR REGRESSION MODELS OF ITEM OIFF2CULTY AKD ANALYSES OF
SELECTED DATA COLLECTED BY THE INMTERPRETING PROGRAK ARE PRESENTED AND
OISCUSSED,

THE FOLLOWING WERE AMONG THE RESULYS OF THIS INVESTISATION: ALTHOUGH

FIRST RESPONSE ERRORS WERE OFVEN THOSE O AID SYNTAX, THESE ERRORS WERE
EASILY COARECTED IN SUBSEQUENY RESPONSES, AND IN GENERAL, THE SYNTAX OF AID
COMMANDS WAS EASILY MASTERED; ALTHOUGH STUDENTS EASILY LEARNED THE MECHANICS
OF THE INSTRUCTZIONAL SYSTEM, IMEY RARELY USED FEATURES THAT ALLOWED STUDENT
CONTROL 0OF INSTRUCTIONAL CONTENT AND SEQUENCE; ALGEBRAIL FURMULATION OF
PROBLEMS APPZARED TO BE MORE DIFFICULT THAN TRANSFORMING ALGEBRAIC
EXPRESSIONS INTO AID COMMANDS; STUDENTS HAD THE GREATEST DIFFICULTY
UNDERSTANDING HIERARCHY CF ARITHMETIC CPERATIONS, USE OF FUNCTIONS, AND THE
EXECUTION SEQUENCE OF AID COMMANDS, (4)

123 PROGRAMMING

FROST, D, PSYCHOLOGY AND PROGRAM DESIGN., DATAMATION, MAY 1975, 137-138,

DESCRIPTION:
THE PURPOSE OF THIS PAPER IS 7O CONSIDER HOW PSYCHOLOGICAL THEORIES CAN
BE USEFULLY APPLIED TO IHPROVING PROGRAMNKING AND PROGRAM DESIGN.
THIS PAPER CENTERS ON THE PSYCHGLOGICAL PHENOMENON OF °*CHUMING®, OR
THE GROUPING OF RELATED PIECES OF INFORMATION INTO A SINGLE UNIT.
I7T HAS BEEN EXTENSIVELY DFMOMSTRATED THAT THE AMOUNT CF INFORMATION THAT
THE HUMAN MIND CAN RETAIN AT ANY ONE TIME IS APPROXIMATELY SEVEN
“CHUNKS®, CHUNKING EXTENDS THE AROUNT OF INFORMATION THAT CAM BE RETAINED,
THE NUNBER OF CHUNKS REMAINS CONSTA#Y. THE PROCESSES OF *ABSTRACTION®
AND °*DECOMPOSITION®, WHICH TEND TO RELATE CHUNKS IN A HIERAFIMIC
FASHION ARE ALSO CONSIDERED., ON THE BASIS OF THESE RESULTS, ARGUMENTS
ARE MADE IN FAVOR OF MODULARITY AND HIERARCHICAL DESIGN (°*TOP=DOWN
DECOMPOSITION'). (MEA)
2P, JR.

124 SOFTWARE PHYSICS
FUNAMI, Y., & HALSTEAD, M.He A SOFTWARE PHYSICS ANALYSIS OF AKIYAMA'S
OEBUGGING DATA (TECHNICAL REPORT NO. CSO-TR=-144). LAFAYETTE, INDIAWA: PURDUE
UNIVERSITY, DEPARTMENT OF COMPUTER SCIENCE, 197S.

DESCRIPTION:
CORRELATION BETWEEN € (HALSTEAD'S “MENTAL EFFORT™ MEASURE) AND NUMBER OF BUGS

OBSERVEC IN 9 MODULES REPRESENTING 84 MAN-MONTHS OF PROGRAPMING WAS .982.
AKIYAMA'S OBSERVATIONS REPORTED #ERE: COPRELATION BETWEEN BUGS AND SIZE OF
MODULE WAS .83, CORRELATION BXTWEXN BUGS ANO DECISIONS AND CALLS WAS .92,
PREDICTED TIME TO COMPLETE 9 HACULES WAS 100 MAN~-MONTES AS COMPARED WITH
AN ACTUAL B4 MAN-MONTHS. (0)

“P, 7R,
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123 OEBUGGING

CAINES, R.S. THE DEBUGGING OF COMPUTER PROGRAMS (DOCTORAL DISSFRTATION,

PRINCETON UNIVERSITY, 1969). (UNIVERSITY MLICROFILNS NO, 7-14, 20C9; ALSO 10A

WORKIAG PAPER NO. 226, INSTITUTE FOR DEFENMSEZ ANALYSES)

DESCRIPYION:
THI3 THESIS IS A GERERAL STUDY OF THE TOOLS AND TECHNIQUES FOR DEBUGGINS
COMPUTER PROGRANS, AND THE OESIGN OF COMPILEPS AND OPERATING SYSTEMS TO
FALILITATE DZBUGGING, IT INCLUDES AN ANALYSIS OF THE PRUGRAMMING PROCESS
TO IDENTIFY CARZFULLY WHAT THE PROBLEMS ARC IN DEBUGGIMG AND HOW THEY ARISE.
BASED ON TAIS ANALYSIS, THE FUNDAMENTAL NOTIONS WHICH UNDERLIY #0ST
DEBUGGING AIDPS ARE IDENTIFIED., THE FACILIVIES THXT ARE CURRENTLY AVAILASBLE
TO PROGRAMMERS USING BATCH OPERATIMC SYSTEMS ARE DISCUSSED, AND A NUMBER
OF NEW ONES ARE PRESENTED,

THE PROSLEMS OF DEBUGGING PROGRAMS WRITTVEHN IN HIGHER-LEWEL LANGUAGES ARE
CONSIDERED XN DETAIL, AND THE CONSTRUCTION OF COMPILERS AND PROGRAMMING
LANGUASES FOR DEBUGSING RECEIVES CAREFUL ATYENTION. 1IN YHIS CONNECTION,
THE TOPICS OF AUTOMATIC ERROR DETECTION, LANGUAGE FACILITIES WHICH PERMIY
THE PROGRAMMER TO INVOKE DESUGGING AIDS, AND THE COMPILATION OF CCODE IN A
MANNER APPROPRIATE FOR ODEBUGGING THE PROGRAM ARE ALL DISCUSSED. A METHOD 1S
PROPOSER YO PERMIT THE HIGHER=LEVEL LANGUAGE PROGRAMMER TO DEBUG HIS PROGRAM
AS IF THE LANGUAGE ME WROTE HIS PROGRAM IN WERE THE “MACHINE LANGUAGE"

OF THE COMPUTER WHICH EXECUYES THE PROGRAM, AS A CONSEQUENCE OF WHICH THE
PROGRAMMER CAN RECEIVE THE SAME KIND OF ASSISTANCE THAT IS AVAILABLE TO THE
MACHINE LANGUAGE PROGRAMMER,

THE CONSTRUCTION OF INTERACTIVE CEBUGGING SYSTEMS AND OPERATING SYSTEM
FEATURES NECESSARY 70 SUPPORT ARVANCED DEBUGEING FACILITIES IS DISCUSSED.
THREE INTERACTIVE DEBUGGING SYSTEMS ARE CONSIDERED IN DETAIL, INCLUODING ONE
WHICH WAS DESIGNED TO WORK wITH CRT CONSOLES. A NUNKPER OF NEWw IDFAS IN
THIS AREA ARE PRESENTED, AND THE CONSIDERABLE ADVANTAGES OF INTEPACTIVE
DESUGGING ARE CLEARLY DEMONSTRATED. (A)
170P, S3R.

126 PROGRAMMING LANGUAGES

GANNON, J. UCANSUAGE AND COMPILER DESIGN T2 ENHAMCE RELIABILITY. SIGPLAN

NOTICES, 1973, 8(6), 47-49.

DESCRIPTION:
THIS BRIEF ARTICLE DESCRIBES YHE OBJECLTIVES AND INTEINDED APPRCACH OF A
PROJECT TO ISOLATE THL FACTCRS THAT MAKE PROGRAMS EASILY UNDERSTOOD AND THE
CONSTRUCTS IN A LANGUAGE THAT ARE MOSY PRONE TO CAUSE ERRORS. THE THESIS
IS THAT k LANGUGAGE SHOULD EMPLOY USEZUL AKD CHECKABLE REDUHDANCY, MINIMIZE
THE USE OF "UNDISCIPLINED CONSTRUCTS,”™ AND EMPLOY CONSTRUCTS AMENASBLE TO
PROOFS. (GDC)
3P, PR

12?7 PROGRAMMING LANGUAGES

GANNGN, J.D. LANGUAGE DESIGN TO ENRANCE PROGRAMMING RELIABILITY (TECHNICAL

REPORT KO, CSRG=47). TORONTC, ONTARIO: UNIVEKSITY OF TORONTO, COMPUTER

SYSTEMS RESEARCH GROUP, 1975,

DESCRIPTIONS
THE LANGUAGE IN WHICH PROGRAMS ARE WRITTEN CAN HAVE A SUBSIANTIAL EFFECT OM
THEIR RELIASBILITY. THIS THESIS DISCUSSES THE OESIGN OF PROGRANNMING
LANGUABES TO ENHANCE THE RELIABILITY OF PROGRAMS, IV PRESENTS SEVERAL
DESIGN PRINCIPLES, AN THE'S APPLIES THEX TO PARTICULAR LANGUAGE CONSTRULTS.
SINCE OME CANNO * LOGICALLY PROVE THE VALINITY OF SUCH DESIGN PRINCIPLES,
EMPIRICH EVIDENCE 1§ NEZOED VO SUPPORY 2F DYSCREDIT [HEM, AN EXPERIMENT
WAS PERFORNED TO MEASURE THE EFFECT OF MINE SPECIFIC LAMGUASZ SZoich
DECISIONS IN ONE CONTEXT. ANALYSIS OF THE FREQUENCY AND PERSISTENCS OF
ERRGRS SHOWS THAYT SEVERAL DECISIONS HAD A SIGNIFICANY IMPAIT ON RELIABILITY.
(A)
2677, 61k,
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128 PROGRAMMING LANGUAGES
GANNON, J.,D. AN EXPERIMERTAL EVALUATION OF DATA TYPE CONVENTIONS.
COMAYNICATIONS OF THE ACM, 1977, 20, 554~595 (.30 TECHNICAL REPORT, COLLEGE
PARK, MARYLAND: UMIVERSITY OF MARYLAMD. OEPARIFENT CF COMPUTER SCYXENCE, 19767,
SESCRIPTION:
THE LANGUAGE IN WHICKR PROGRAMS ARE WRITTEN CAN HAVE A SUBSTANTIAL EFFECY
ON THC RELIABILITY OF THE RESULTING PROGRAMS. THIS PAPER DISCUSSES AW
EXPERIMENT THAT CONPARES THE PROGRAMMING PELIABILITY OF SUBJECTS USING A
SYATICALLY~TYPED LANGUAGE AND A 'TYPELESS' LANGUAGE. ANALYSIS OF THE NUMBER
OF ERRORS SKOWS THAT, AT LEAST IN ONE ENVIRONMENT, THE USE OF A GTATICALLY-
TYPED LANGUAGE CAN INCREASE PROGRAMMING RELIABILITY, DEVAILED ANALYSIS OF
THE ERRORS MADE 8Y (HE SUBJECTS IN PROGRAMMING SOLUTIONS TQ REASONASLY
SMALL PROBLEMS 540WS THAT THE SUBJECTS HBAD CXFFICULTY MANIPULATING TvE
RIPRESENTA LON OF DATA, (A)
34P, 6R,

129 PROGRANMIHG LANGUAGES

GANNOM, J,C. AN EXPERIMENY FOR THE EVALUATION OF LANGUAGE FFATURES,

INTERNATIONAL JOURNAL OF NAN=MACHINE STUDIES, 1976, 8, 61~73,

DESCRIPTIGN:
RECENILY A NUMBER OF EXPERIMENTS HAYE BIEN PERFORMED WHOSE AIM WAS TC COMPARE
PROGRAMMING LANGUAGE FEATURES YO DETERMINE JHICH PROGRAMMING LANGUASE
FEATURES PROGRAMMERS FOUND OIFFICULY TO USE. TYHIS PAPER EXAMINES THESE
EXPERIAENTS IH LIGHT OF THE EVIDENCE THAT PROGRAMMING LAMGUAGE DESIGNERS
WOULD FIND MOGST USEFUL, A MEW EXPERIMENT IS DESCRIBED AND APPLIED TO THE
PROBLEM OF WHETHER THE ASSJIGNMENT OPSRATION SHCULD BE DEFINED AS AN GPERATOR
0R A STATEMENY DESIGNATOR. ENPIRICAL EVIDENCE IN THE FCRM OF ERRORS MADE
BY STUDENTS FROGRAMMING SOLUTIONS YO TWO GGOD~SIIED PROBLEMS IS PRESENTED
FAVORING THZ USE OF ASSIGNMENT AS A STATEMEMT., FINALLY, ThE SHGRTYCOMINGS OF
THE NEW EXPERIMENT ARE DISCUSSED. (A2
13P, 15R.

130 PROGRAMMING LANGUAGES
GANNON, JoDa, & HMORNING, JoJo LANGUAGC BESIGN FOR PROGRAMMING RELIABI.ITY,
ieEE TRANSACTION ON SOFTWARE ENGINEFRING, 1575, SE=1, 179-191 (ALSC: THE
IMPACT OF LANGUAGE DESIGN ON THE PRCOUCTION OFf RELIABLE SCFTWARPE, IN
PROCEECINGS OF THE IMTERNATIONAL C(ONFERENCE ON RELIABLE SOFTWARE, 21-25 APRIL
1975, LOS ANGELES, CALIFORNIA, SIGPLAN KOTICES, 1975, 10(6), 10-22.)
DESCRIPT1ON:
THE LANGUAGE IN WHICH PROGRAMS ARE YRITTEN CAN HAVE A SUBSTANTIAL ESFECT ON
THEIR RELIABILITY., 1YHIS PAPER DISCUSSES THE DESIGN OF PROGRAMFPING
LANGUAGES TO ENHANCE RELIABILITY, IT PRESEITS SEVERAL GENTRAL DESIGN
PRINCIPLES, AND THEN APPLIES THEM TO PAPTICULAR LANGUAGE CONSTRUCTS.
SINCE WE CANNOT LOGICALLY PROVE YHE VALIDITY OF 3UCH DESIGN PRINCIPLES,
EMPIRICAL EVIDENCE IS NEEDED TO SUPPORT OR DISCREDIT THEM, GANNON HAS
PERFORMED A WASCR EXPERIMENT TO YEASURE 1HE EFFzCY OF NINE SPECIFIC
LANGUAGE DESIGN DECISIONS IN ONE CONTEXT., ANALYSIS OF THE FREQUENCY AND
PERSISTENCE OF ERRGRS SHOWS THAT SEVERAL DECISICNS HAD & SIGNIFICANY IMPACT
IN RELIAFILITY. (W)
13P, L4k,

st
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131 DOCUMENTATION
GENERAL ALCOUNTING OFFICE, IMPROVEMENT NEEDED IN DOCUMENTING COMPUTER
CYSTEMS (REPORY NO, 8-11536), OCTOBER, 1074,
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132  PROGOANMING

GERHART, S.L. KNOWLEDGE ABOUT PROGRAVS: A MODEL AND CASE STuDY, 1IN

PROCEEDLHGS, 1975 INTERNATIONAL CONZERENCE ON RELIABLE SOFTWARE, SIGPLAN

KOTICES, JUNE 1975, 10{(5), 88-95.

DESCRIPTION:
DIJKSTRA SUGGESTS IN HIS “NOTES ON STRUCTURED PROGRAMMING™ THAT PROGRAM
SCHEM: AND THEOREMS ASOUY THEIR CORRECTNESS MAY OCSTRIBE THE WAY YHAT
PROGRAMMERS UNDERSTAND PROGRAMMING. THIS PAPER FOLLOWS UP KIS SUGGESTION 8Y
DESCRIBING A GEWERAL MODEL FOR DOMAINS OF PROGRAMKING KNOWLEDGE IN TERNS
OF SCHEMA, TRAKSFORMATIONS, AND DERIVATION RULLS. THE PoBIL I3 FLLUSTRATED
B8Y THE RESULTS OF A CASE STUOY OF THE KNOWLEDGE ABOUT 10 PROGRARS WHICH LST
ARRAYS, THE RMODEL AND CASE STUDY ILLUSTRATE A METHCOOLOGY FOR CONSTRUCTING
AND PROVING CORRECY PXOGRAMS BASED ON KNOWLEDGE WKICH IS INDEPENDENTLY
EXPRESSED AND PARTIALLY PROVED IN AX ABSTRACT FORM AND WHICH CAN BE APPLIED
IN A STEPHISE WAY. (A)

ar, SR.

133 TESTING
GERHART, S.L, & YELOWITZ, L. OBSERVATIONS OF FALLIBILITY IN AFPLICATIONS OF
MODERMN PRISRAVNING METHODOLOGIES., IES: TRANSACTIONS ON SOFTLARE EKRGINEERING,
1975. SE"Z, 195-207.

134  PROSRAMMING

sxaagns, 6. PRODUCTION SYSTEM PROGRAMMING. COMMUNICATIONS OF THE ACM, 1976,

9. 1aS~10z,

CESCRIPTION:
TH.S LETTER IS INTENDED YO INTRUOMCE THE PROGRAMNING LANGUAGE COMMUNITY TO
THE CONCEPT OF PRODUCTION SYSTEW PROGRANPING, THAT NAS BEEN GSED
PRIMARILY IN ARTIFICIAL INTELLIGENCE RESEARCH. FIRSY, THE IDENTITY 9E{WEEN
PRODUCTIONS ANS THE “GUARDED COMMAND™ PROPOSED BY E.W., DIJKSTRA
(COMMUNICATIONS OF THE ACM, AUGUST 1975, 18(8), 453-457) wILL Bf
DEMONSTRATED AND THEN SCME OF THE USES AND CMARACTERISTILS OF PRODUCYIOM
SYSTER PROGRAMMING WILL BE MENTIONED. PRODUCTION SYSTEM PROGRAMMING MAY
WELL BE TAE XY CONCEST THAT UTLi REVOLUTIONIZE PROGRANMING METHUDOLOGY;
WHAT ALGEBRAIC LANGUAGES DI0 FOR SORMULA CALCULATICH, PRODUCTION SYSTEM
FROGRAMMKING WILL DO #CR LOGICAL FLJ% OF TONTROL. KMEA)
2P, 7R.

135 STRUCTURED PROGRAMMING
GILB, T. A SKEPTICAL VIEW OF STRUCTURED PROGRAMMING AND SURE ALTERMATIVES:
PAET Y. COUMPUTERS AND PEQPLE, MAY 1976, 25(5>, 2(-23.

36 STRUCTURED PROGRAMMING

GILB,T. A SKEPTICAL VIEW OF STRUCTURED PROGRAMMING AND SOME ALYERMATIVES:

PART 2. COTPUTERS AND PEOPLE, JUNE 1976, 25(8), 2° =22,

DESCRIPVION: :
ALTHOUCH A GREAT DEAL #AS BECN JRITTEN AFOUT THE RELATIVE ADYAMTAGES AND
MERITS OF STRUCTURED PROGRAMMING, LITTLE ATTENION HAS QPEEm LIVEX TO
COMPARABLE, AND PIRHAPS COMPLEMENTARY, TECWNIQUES, TAIS PAPEP DISCUSSES
THE TEUHNIQUES OF Dual (ODE AND PARALLEL PROGRAMNING, AUTOMATED YESY PATH
ANALYS1S, PROCESS INYPECTIONS, AND ODATA REDUNODANCY~BASED ERROCR-DETECTION
AND CORRECTION METHODS. (MEA)
3P, 24R.
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137 SOFTUARE KETRICS
GILB, T, SOFTUARE METRICS. CAMBRIDGE, MA: WINTHROP FUSLISHERS, INC., 1977,

138 FROCGRANKING
GILEADI, A.N., & LEDGARD, H.F, ON A PROPOSED MEASURE OF PROGRAM STRUCTYURE.
SIGPLAR NOTICES, MAY 1974, 9(5), 31-36,
DESCRIPTIGN:
AN INPORTANT PROBLER IN QUALITY SOFTWARE RESEARCH IS THE MEASURERENT OF
CERTAIN OBJECTIVE PROPERTIES OF PROGRARS, WE ARE CONCERNED HERE WITH A
MEASURE TNAT WE HOPE WILL TELL US #0W "WELL-STRUCTURED™ A PARTICULAR
FLOWSHARY 3% WITH RESPECT TO THE PRECEFYS OF STRUCTUREC PROGRAMMING.
WITH SUCH A REASURE, WE COULD ODETERRMINE witICH OF SEVERAL FLOWCHARTS
USED TO DESCRIBE A PROGRAR 15 BEST FROM A STRUCTURAL POINT OF VIEW, RATHER
THAN FROM THE CLASSICAL VIEWVOINTS: THE LEASY COMPUTATION YIS 20 THME LEAST
AMOUNT OF STORAGE NEEDED. TO ARRIVE AT THE PRUPOSED MEASURE, WwE ™ROCEED
THROUGH A SERIES OF TRANSFORMATIONS. TYHEY ARE DESCRIBED HEREIN MAIWLY BY
EXAMPLE, (A}
6P, 9R.

139 PROGRAMMING

GINSBERG, A.S5., MARKOWITZ, H.M., & YLOFATHER, P.A. PROGRAMRING %V

QUESTIONNAIRE (TECHNICAL REPORT NG, RM=446C~PR), SANTA MONTCA, CALIFOGKIA: TRHE

RAND CORPURATION, 1965,

DESCRIPTION:
IT HAS BECOME CLEAR THAT GFEAT AROUNTS OF EFFORY £LND YINE ARE REQGUIRED 10
PREPARE THE NECESSARY COMPUTER PROGRANS 1l YHE WSE OF DIGITAL COPPUTERS
FOR SIHULATIOR STUDZIES. A TECHNIQUE FOR REDUCING THIS EFFORT AND PRUGRAN
PREPARATION TIME *AS BZEN DEVELOPED. T41S TELHNIQUE, 'PRIGRARMING BY
QUESTIONNAIRE® (OR TYE PROGRAM GENERATION CONCEPT) ALLNWS A USER TO OBVAIN &
SIMULATION PROGRAR 8Y FILLING OUT AN ERGLISH LANGUAGE QUESTIONNAIRE. THIS
APPKOALH HAS SUFFICIENT GENERALITY THAYT IV PKOMISES APPLICATION TD AREAS OF
COMPUTER PRUGRAVAING OTHER THAN SIRULATLION.

THIS MZMORAZDUM DESCRIDES THE RUESTIONWAIRE TECHNIQUE, COPPAKES IT T2
EXISTING TECHNIQUES, ANC D.SCUSSES POTENTIAL APPLICATIONS. THE WORKINGS OF
THE TELHNLOSE ARE DESTRIBED IN TERNES OF THE JOB SHUP SIHMULATION PROGRAN
GEMNZIOATOR, &R ERARPLE LJEVELOPED TO TEST THE FEASIBILITY AND DESIRABILITY OF
THE CONZEPT,

PRCGRANKING BY QUESTIONNAIRE SHOULD &t &F INTERESY YO ALL THOSE CUONCERNED
21TE DEVELOPING MAJSOR COMPUTER PROGRANS, (W)
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140 TIRE-SHARING
GOLD, MM, A RETHODOLOGY FOR EYALUAVING TIRE-SHARIED COMPUTIR SYSTEM USAGE.,
UNPUBLISHED DOCTORAL OISSERTATION, FASTACHUSETTS INSTITUTE OF TECHNOL(GY,
CAMBRIOGE, MASSACHUSETYS, JUNE 1947,
FESCRIPTION:
THE STVECOPRENT CF TIME~SHARED TUOAPUTER SYSTEMS HAS LED TO MAJOR TEZHMICAL
AND PHILOSOPHIC CHANGES IN 7HL COMPUTER FXELD THIS DECAGE. A LARGE NUMBER
0F DESIGNERS, MANUFACTURERS, AND USERS OF SUCH SYSTEMS HAVE EXPENDED GREAT
ARQUNTS OF EEFFORT IN THE DEVZLUPMENT 0% THE CAPABILITIES OF THE COMPUTER AND
THE MEANS Ti) USE IT, MNOWEVER, LITTLE OR NO EZFFORT HAS YET BEEN EXPENVED TO
EVALUATE THESE SYSTFNS I% TiaMS OF THREIR USEFULNESS FOR PRESENT OR FUVURE
4 CUSTOMERS.
3 THE RESEARCH REPORTED MEXZE 3AS FOCUSED CN THE DEVELOPPENY OF A
3 SETHODOLOGY THROUGH WHICH TINE~SHARED (OMPUTER SYSTEM USAGE CAN BE EVALUATED,
IT IS BASED ON A STUDY 0OF THE CHARACTERISTICS AND DESIGN OF PRESEKT AND -
FRASPOSED COMPUTER SYSTENS, AS WELL AS RELEVANT BEHAVIORAL TAECRY AND
RESEARCH, FOUR CATEGORIES OF VARIABLES ARE [NCLUDED IN THE RESULTING
STTHODOLOGY, HARMCLY THOSE WHICH ARE MEASURES OF: (55 THE COST OF USING THE
SYSTEM, (2) THE PERFORYANCE FRODUCED THROUGK USE OF THE COMPUTER SYSTEM,
(3) THE SPEED WITH wHI{H RESULTS COULD EE PRODUCED, AND (4) THE ANOUNY OF
LEARNING RESULTINF FROM THE USE OF THE C(CMPUTER SYSTEM,
YHE METHODOLOGY DEV:LOPEOD WAS TESTED EXPERIMENTALLY THROUGH EVALUATING
YSAZE OF TWD COMPUTEY SYSTEMS, EACKH EXKEDYTING CERTAIN CHARACTERISTICZS
OF ROTH TIME~SKLRING AND BATCH=-PROCESSING, THE PRIMRARY PROBLER UNDER STUDY
ZAS THE EFFECT OF RAPID FEEDBACK AMD UNLINEITED COMPUTER ACCESS IN A PROBLEA~
SOLVING SITUATION «~= THE SECONDARY INVESTIGATION INVOLVED THE EFFECT OF
QUALITATIVELY DIFFERENTY FEEDBACK UFON COMPUTER PROGRAMMING. (A)
1529, 87R.

141 TINE=-ShARTIAG VERSUS BATIH PROCESSING

GOLD, R, M, TIME~SHARING AND BATCH-PROCESSING: AN EXPERIMENTZL COMPARISON OF

THEIR VALUES IN 7 PROBLEFM=SOLVING SITUATLION, ~ORMUNICATIONS OF THE AlM, 1969,

2, 249-259,

DESCRIPTION:
AN EXPERYMEN7AL COMPARISON OF PROBLEM=SGLVING USING TIRME~-SHARING AND
BATCH=PROCESSING COMPUTER SYSTEMS CONOCUCTED 27 MIT IS DESCRIBED IN THIS
PAPER., THIS STUDY IS THE FIRST XNOWN ATTEMPT TO EVALUATE TwO SUCH SYSTENMS
FOR WHAT MAY WELL SE THE PREDOMINANT USER POPULATION WITHIN THE NEXT DECADE
== THE PROFESSIONALS WHO, AS NONPROGRAMMERS, ARE USING THE COMPUTER AS AN
ALV IR DECISION-MAXING AND PROBLEM=-SOLVING RATHER THAN AS A PROGRAMMING END
IN ITSELF.

STATISYICALLY AND LOGICALLY S{SNIFICANT RESULTS INDICATE EQUAL COST FOR

USAGE OF THE TWQ COMPUTER SYSTENS; WOWEVER, A MUCH HIGHER LEVEL OF
PERFOKMANCE IS ATTAINED BY TIME-SHARING USERS. THERE ARE INDICATIONS THAT
SIGNIFICANTLY LOWER COSTS WOULD HAVE RESU: TED XF THE TIME-SHARINS USERS HAD
STOPPED WORK WHE' THEY REACHED A FERFORKANCE LEVEL EQUAL TO THAT GF THE
BATCH USERS, THE USERS® SPEED OF PROBLE¥-SOLVING AND THEIR ATTVITUDES MADE
TIME-SHARING THE MORE FAVORABLE SYSTEM, (A)
1tp, 28R,

142 TINE=-SHARING
GOLD, %,%,, & STEDRY, 4.C., AN EVALUATION OF COMMERCIAL TIME SHARING SYSTENS,
HAY, 1v66. (NTIS NO. AD 634325)

a3f=-




o . - Ty IR T Tee——" _— - -— P———
LT~ P, el G, £8P, R TS mb e e ,Mcgq@fjsﬁi.\z{;!{gﬁe.mgga‘{gygaw.-:.re NSS4 a;—!i‘i#@ﬂf;‘ﬁ»ﬁ{%ﬁ-QQ}-‘&t&*g:;w%:’ég%

e,

M.—“, L e e

143 SOFTWARE DEVELOPMENT

GOLOBERG, 4, (ED.) PROCEEDINGS OF A SYMPOSIUM ON THE HIGH COST OF SOFTWARE.

RENLO PARK, CALIFORNIA: STANFORD RESEARCH INSTITUTE, SEPTENBER 1973.

OESCRIPTION:
THE MONTEREY SYMPOSIUN ON THE HIGH COST OF SOFTWARE WAS HELD IN SEPTEMBER
1073, UNOER THE JCINT SPONSORSHIP OF THE AIR FORCE OFFICE OF SCIENTIFIC
RESEARCH, THE ARMY RESEARCH OFFICE, AND THE OFFICE OF NAVAL RESEARCH. THE
OBJECTIV® 7 THE SYRPOSIUM WAS TO CONSIDER WHAT RESEARCH IS NEEDED 70O
ACHIEVE A RAJOR REDUCTION IN SOFTWARE COSTS. ATTENDANCE WAS 8Y INVITATION.
THE 97 ATTENDEES WERE ORGANIZED IN FIVE WORKSHOPS,

THE AYTENDEES WERE IN STRONG AGREEMENT THAT DIRECT AND INDIRECY SOFTWARE
COSTS ARE UNNRECESSARILY HIGH AND ARE GROWING RAPIDLY, THAT THEY CONSTITUTE
A SERIOUS LIMITATION ON THE EFFECTIVENESS OF INFORMATION-PROCESSING STSTEMS,
AND THAT THE HIGH COST IS A CONSEQUENCE OF THE POOR STATE GF THE ARY Of
SOFTWARE DESIGN, PRODUCTION, AND NAINTENANCE. THERE WAS A STRONG FEELING
OF URGENCY THAT AN ENERGETIC PROGRAM OF RESEARCH BE UNDERTAKEN TO ADVANCE
THE SOFTWARE ARY,

THE WORKSHOY DISCUSSIONS RESULTED IK TWO SEYS OF RECOMMENDATIONS FOR
A SERVICE=SUPPORTED RESEARCH PRCGRAM,

THE GENERAL RECOMMENDATICNS FOR THE OBJECTIVES OF THE PROGRAM UERE TO:
*OVERCOME PROBLERS AT THE CRUCIAL IRTERFACES OF COMPUTER SCIENCE,
APPLICA'IIONS, AND COMPUTER HAROWARE AND SYSTEMS.
¢FOSTER THE OEVELOPMENT OF R STRENGTHENED SERVICE TZCHNOLOGY BASE IN
SOFTWARE AND COMPUTER SYSTENMS,

*COORDINATE SERVICE~SUPPORTED RESEARCH WITH OTHER GOVERNMENT-SUPPORTED
RESEARCH AND DEVELCPMENT,

*INCREASE THE SCALS AND QUALITY OF COMPUTER RESEARCH TO MEET FRESENY AND
FUTURE DEMANDS.

TEN SPECIFIC TECHNICAL AREAS OF RESEARCH WERE RECOMMENDED IN THREE MAJOR
CATEGORIES:

*TECHNIQUES FOR IAPROVING CURRENT PROGRAMMRING PRACTICE,
¢TECHNIQUES FOR ADVANCING PROGRAMMING METHODOLOGY.
*TECHMIQUES FOR PLOGRAM GENERATION AND COMPUTER SYSTEM DESIGN.

THE PROCEEDINGS OF THE SYMPOSIUM COKTAIN REPORTS BY ThE WORKSHOP CHAIRMAN
IN FIVE AREAS:

*UNDERSTANDINGC THE SOFTWARE PROBLER (CHAIRED BY JOHN B, SLAUGHTER)
*CONYRIBUTIONS FROM THE SEMANTICS OF LANGUAGES AND SYSTEMS (JACK B. DENNIS)
SADVANCES IN SOTTWARE METHODOLOGY IWILLIAM A, WULF)

“SOFTWARE=RELATED ADVANCES IN COMPUTER HARDWARE (UGO O, GAGLIARDI)
*APPRUACHES TO THE PROBLEMS OF LARGE SYSTEMS (JAMES H. BURROWS)

THESE PROCEEDINGS ALSO INCLUDE A SUMMARY OF A KEYNOTE SPEECH ON THE HIGH
CCST OF SOFTWARE AND A REPORT OF A PANEL ON SOFTWARE TECHNOLOGY TRANSFER.

DIGESTS OF THE REPORTS AND THE SPEECH ARE INCLUDED, TOGETHER WITH
SUNMARIES OF THE RECOMMENDATIONS OF THE INDIVIDUAL WORKSHOPS. (A)
138p, 39k,

144 SOFTWARE TESTING AND VALIDATION
G000, D.l., LONDON, Role., & BLEDSOE, W.W. IHTERACTIVE PROGRAM VERIFICATION
SYSTEM, LEEE TRANSACTIONS ON SOFTJARE ENGINEERING, 1975, SE-1, 59=67.
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148 TESTING 3
GOODENOUGH, J.B., & GERHART, S.L. TOWARD A THEORY OF TE.T DATA SELECTION,
1EEE TRANSACTIONS ON SOFTWARE ENGINEERING, 1975, SE-1, 156~173 (ALSO IN
PROCEEDINGS OF 1975 INTERNATIONAL CONFEREMCE ON RELIABLE SOFTWARE, 21-23 APRIL
1975, LOS ANGELES, CALIFORNIA. SIGPLAN NOTICES, JUNE 1975, 10(6), 493-510).
! DESCRIPTION:
TH1IS PAPER EXAMINES THE THEORETICAL AND PRACTICAL ROLE OF TESTING IN
SOFTWARE DEVELOPMENT, WE PROVE A FUNDAMENTAL THEOREM SHOWING THAT PROPERLY
STRUCTURED TESTS ARE CAPABLE OF DEMONSTRATING THE ABSENCE OF ERRORS IN A
PROGRAN, THE THEOREM®S PROOF HIMGES ON OUR DEFINITION OF TEST RELIABILITY
AND VALIDITY, BUT ITS PRACTICAL UTILITY HINGES ON BEING ARLE TO SHOW WYEN
A TEST 1S ACTUALLY RELIABLE. WE EXPLAIN WHAT MAKES TESTS UNRELIABLE
(FOR EXAMPLE, WE SHOK 8Y EXANPLE WHY TESTING ALL PROGRAZ STATERMENTS,
PREDICATES, OR PATHS IS NOT USUALLY SUFFICIENT TO INSURE TEST RELIABILITY),
AND WE OUTLINE A POSSIBLE APPKOACH TC OEVELOPING RELIASBLE YESTS. WE ALSO
SHOW HOW THE ANALYSIS REGUIRED TO DEFINE RELIABLE TESTS CAN HELP IN CHMECKING -
A PROGRAM'S DESIGN AND SPECIFICATIONS XS WELL AS IN PREVENTINS AND OETECTING
IRPLENMENTATION ERRORS, (A)
18P, 16R.
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146 STRUCTURED PROGRARMING

GORDON, E.K. EXPERIENCE AND ACCOMPLISHMENTS WITH STRUCTURED PROGRARNING. %
DESCRIPTION:

A LARGE SOFTWARE PROJECT WAS IMPLEMENTED USING STRULTURED PROGRARRING
TECHKIQUES. THREE SHORTCOMINGS WERE NOTED: EACH COMPONENT WENT THROUGH

A PERIOD OF LOW VISIBILITY WHILE THE DETAILED DESIGN AND CC(DING WERE BEING :
DONE, PROBLEMS THAT WOULD REMDER THE SYSTEM ORGANIZATION INVALID WERE CFTYEN :
NOT DETECTED UNTIL WELL IN.O THE IMPLEMENTATION PHASE, AND THERE WAS MO
EASY HAY TO RECOGNIZE WHAT GENERAL UTILI{Y ROUTINES WERE NEEDED. TO AVOID
THESE DIFFICULTIES, A PROGRAM DESISK LANGUAGE (POLY ®AS USED AS THE

ot

PRILCIPAL TOOL IN THE DESIGN PHASE., RESULTS INDICATE THAT THE QUALITY OF %
THE CODE INCREASED WHILE JOST AND TIME FACTORS DECREASED., (MEA) : 3
‘P’ GR. '»\

147 PROGRAMMING

GORVON, ReDe, & HALSTEAD, M.H. AN EXPERIRENT COMPARING FORTRAN PROGRAMMING

TIMES WITH THE SOFTWARE PHYSICS HYPOTHFSIS. AFIPS CONFERENCE PROCEECINGS,

1976, 4S5, 935-937 (ALSO: (TECHNICAL REPORT NO. CSO-TR 167). LAFAYETTE,

INDIANA: PURDUE UNIVERSITY, OCTIBER 1975).

DESCRIPTION:
THIS STUDY TESTED A "SOFTWARE PHYSICS"™ FORMULA WHICH ATTEMPTS TO RELATE THE
TIME REQUIRED TO IMPLEMENT A SOFTWARE ALGORITHR TO INFORMATION ABOUT
OPERATOR AND OPERAND USAGE IN THE PROGRAM, THE AUTHORS CONTEND THAT THE
FORMULA CORRESPONDS TO THE MENTAL EFFORT ASSOCIATED WITH THE CONSTRUCTIOM OF
THE ALGORITHM. AN EXPLANATION OF THE FORMULA IS GIVEN., ONE OF THE AUTHORS
IMPLEMENTED 11 PROGRAMS BASED ON PROGRAM SPECIFICATIONS PUBLISMED IN
TEXTBOOKS, RECORNING THE TIME REQUIRED FOR EACH IMPLEMENTATION,
THE FORMULA WAS THEN APPLIED TO EACH RESULTING PROGRAM, AVERAGE OBSERVED
TIME WAS 35 MINUTES, WHILE AVERAGE PREDICTED TIME WAS 34,1 MINUTES (RANGE
5~92 MINUTES), CTORRELATION OF PREDICTED WITH OBSERVED TIME WAS .934,
AHEREAS CORRELATION OF PROGRAM LEMNGTH WITH OBSERVED TIME WAS .887. %
(HRR)
3P, 28R.
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148 SOFTWARE NDEVELOPMENT
GORDON, Rel., & LAMB, J.C. A CLOSE LOOK AT BROOK®S LAW. DATAMATION, JUNE
1977, 23(6), 81-86.
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149 DEBUGCING

GOULD, Jo 0., SOME PSYCHOLOGICAL EVIDENCE ON HOW PEOPLE DEBUG COMPUTER PROGRAMS.

INTERNATIONAL JOURNAL OF MAN-MACHINE STUDLES, 1975, 7, 151-182 (ALSO:

{RESEARCH REPORT NO, RC~4342). VYORKTOUN HEIGHTS, NEW YORK: ISN WATSON RESEARCH

CENTER, SEPTERBER 1973),

OESCRIPTION:
TEN EXPERIENCED PROGRAMNERS WERE EACH GIVEN THE SAME 12 FORTRAN LISTINGS TO
DEBUG, EACH LISTING CONTAIMNED A NON=SYNTACTIC ERROR IN ONE LINE. MEDIAN
DEBUG TINES (7 MINUTES), NURBER OF 3i:CS NOT FOUND (11X OF THE LISTINGS), AND
NUNSER OF INCORRECT ASSERTIONS ABOUT YHE LOCATION OF THE BUG (LESS THAN ONE
PER LISTING) ALL REPLICATED EARLIER RESULTS (GOULD & DRONGOWSKI, 1974).
ALTHOUGH SUBJECTS WERE GIVEN THE OPPORTUNITY TO USE THE INTERACTIVE DEBUGGING
FACILITIES OF AN ON=LINE COMPUTER THEY RARELY DID SO. BUSS IN ASSIGNNENT
STATERENTS WERE ABOUT THREE TIMES AS NHARD TO DEVECY AS ARRAY OR ITERATION
BUGS. DEBUGGING WAS ABOUT THREE TINES AS EFFICIENT ON PROGRAMS SUBJECTS HAD
OEBUCLED PREVIOUSLY C(ALTHOUGH WITH A DIFFERENT BUG). A NUPBER OF BASIC
CONCEPTS RELATING TO DEBUGGCING ARE [DENTIFIED AND A GROSS THEORY OF
DEBUGGING IS DESCRIBED, (M)
32P, 2SR,

150 QUERY LANGUAGES

GOULD, JaDe, & ASCHER, R.N. USE OF AN JQF-LIKE QUERY LANGUAGE BY NON-

PROGRAMNERS (RESEARCH RFPORT N0, RC=5279), YORKTOWN HCIGHTS, NEW YORK: IBM

WATSON RESEARCH CENTER, FEBRUARY 197% (ALSO PRESENTED AT MEETING OF THE

AMERICAN PSYCHOLOGICAL ASSOCIATION, HZW GCALEANS, LOUISIANA, SEPTEMBER 1974).

(NTIS NO. AD ADA3028)

DESCRIPTION:
THIS EXPLORATORY EXPERIMENY ATTENPTS TO EXAMINE SEPARATELY THE FORMULATION,
PLANNING, AND CODING OF QUERIES. COLLEGE STUDENTS AND FILE CGLERKS REQUIRED
ABOUT YEN HOURS TO LEARN A QUERY LANSUAGE WHICH WAS SOMEWHAT SIMILAR TO Ium*!
IQF QUERY LANGUAGE, BUT CONTAINED RORE FUNCTIONS, THEY WERE THEN GIVEN 15
TEST PROBLEMS THAT VARIED IN COMPLEXITY AND HOW WELL THEY WERE EXPRESSED.
SUBJECTS WERE REQUIRED TO FORNULATE, THEN TO PLAN (WRITING EACH IN THEIR OWN
WGRDS5), AND FINALLY TO CODE EACH PROBLEM. RESULTS PROVIDE SOME SUGGESTIONS
A30UT WHICH PROBLEM VARIABLES AFFECTED WHICH “STAGES™ IN WRITING QUERIES.
FOR EXAMPLE, WHETHER OR NOT A PROBLEM WA WELL EXPRESSED SEEMED TO AFFECT
PRODLEN FORMULATION TIME, BUT HAD NO EF-ECT UPON PROBLER PLANNING OR PROBLEF
CODING YIMES. SPECIFIC LANGUAGE CONSTRICTIONS (ADDITIONS YO 10¢3, SUCH AY
CONTEXTUAL REFERENCING AND A NEW METHOD TO HANDLE LIMITED DISJUNCTIVE
PROBLEMS, WERE ZHOWUN TO BE USEFUL. THE TYPES OF CODING ERRORS THAY SUBJECY.
MADE WERE IDENTIFIED AND DISCUSSED. (A)
30P, 15%.

151 PROGRAMMING, BIBLIOGRAPHY
GOULD, J.D., DOHERTY, wod., & BOXES, So.du, RIBLICGRAPHY OF BEHAVIORAL ASPECTS
Of ON=LINE COMPUTER PROGRAMMING (TECHNICAL REPORT RC 3513)., VYORKTONN HEIGHTS.
NEW YORK: I3M WATSON RESEARCH CENTER, AUGLST 1971,
DESCRIPTION:
THIS WORKING, NON-EXHAUSTIVE BISLIOGRAPKY IS FPEANT TO BE USEFUL FOR THOSE
CONCERNED WITH HOW PEOPLE PRCOGRAM COMPUTERS., STUDIES THAT CONTAIN DATA OF
HOW PFOPLE PKOGRAM ARF EMPHASIZED, (A, ABBR.)
11p, S8R,

-fl=




S TN N e R T R A ST S et

e S A VR

TR A IR

152 DEBUGGING
GOULD, JeD., & DRONGOWSKI, P AN EXPLORATORY STUDY OF COMPUTER PROGRAR
DEBUGGING. HUMAN FACTORS, 1974, 16, 258-077.
DESCRIPTION:
THIS EXPERIMENT REPRESENTS A NEYW APPROACH TO THE STUDY OF THE PSYCHOLOGY OF
PROGRANMNIHG, AND DEMONSTRATES THE FEASIBILITY OF STUDYING AN ISOLATED PARY OF .
THE PROGRAMMING PROCESS IN THE LABORATORY. THIRTY EXPERIENCED FORTRAN )
PROGRANMERS DEBUGGED 12 ONE<~PAGE FORTRAN LISTINGS, EACH OF WHICH WAS
! SYNTACTICALLY CORRECT BUT CONTAINED ONE NON=-SYNTACTIC ERROR (BUG). THREE
‘ CLASSES OF BUGS (ARRAY BUGS, ITERATION BUGS, AND BUGS IN ASSIGNMENT
STATEMENTS) IN EACH OF FOUR DIFFERENT PROGRAMS WERE DEBUGGED. THE
PROGRARNERS WERE DXIVIDED INTO FIVE GROUFS, BASED UPON THE INFORMATION, OF
DEBUGGING “AIDS™, GIVEN THEM. KEY RESULTS WERE THAT DEBUG TIHES WERE SHORY
(REDIAN = 6 MIN.). THE AIDS GROUPS DID NOT DESUG FASTER THAN THE CONYROL
GROUP == PROGRAMMERS ADOPTED THEIR DEBUGGING STRATEGIES BASED UPON THE
INFORMATION AVAILABLE TO THEK, THE RESULTS SUGGEST THAT PROGRARMERS OFTEM *
IDENTIFY THE INTENDED STATE OF A PROGRAM BEFORE THEY FIND THE BUG.
ASSIGNRENT BUGS WERE MORE OIFFICULT TO FIND THAN ARRAY AND ITERATION BUGS,
PROBABLY BECAUSE THE LATTER COULD BE DCTECTED FROK A HIGH-LEVEL UNDERSTANOUING
OF THE PROGRAMMING LANGUAGE ITSELF, DEBUGCING WAS AT LEAST TWICE AS -
EFFICIENT THE SECOND TIME PROGRAMMERS DECUSGED A PROGRAM (THOUGH WITR &
DIFFERENT BUG IN IT), A SIMPLE HIERARCHICAL DESCRIPTION OF DEBUSGING WAS
gUGGE;TED, AND SOME POSSIBLE “PRINCIPLES™ OF DEBUGGING WERE IDEKTIFIED. {A)
op, 30i.
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! 153 PROCEDURE HPECIFICATION '
GOULD, Jolo, LEWIS, C., & BECKER, C.Ae. WRITING AND FOLLOWING PROCEDURAL, !
DESCRIPTIVE, AND RESTRICYED SYNTAX LANGUAGE INSTRUCTIONS (RESEARCH REPORT NO.

RC=5943). 'TORKTOWN HEIGHYS, NEW YORK: IBM W.TSON RESEARCH CENTER, APR1IL 1976,
(NTIS NO. KD AGA1289)
DESCRIPTION:
! TWO EXZI.ORATORY EXFERIMENTS COMPARED THE WAY PEOPLE (WITH NO EXPERIEMCE 1IN
) THE UST OF COMPUTIMG SYSTENS) WRITE AND CARRY OUT NATURAL LANGUAGE i
PROCECURES, NATURAL LANGUAGE DESCRIPTIONS, AND INSTRUCTIONS EXPRESSED IN AN L
ARTIFICIAL RESTRICYED SYNT/Hk LANGUAGE., THE RESULTS SUGGEST THAT THERE 1S
HO SINGLE "NATURAL® WAY THAT PEOPLE WRITE SIMPLE PLANS AND INSTRUCTIOKS.
SPEED AND JCCURACY OF WRITING WERE ABOUT THE SAME FOR ALL THREE APPROACHES,
ALTHOUGH THE LINGUISTIC CHARACTERISTICS ODIFFERED GREATLY FROM APPROACH TO
APPROClHe WHILE SUBJECTS WERE TOLERANT OF AMBIGUITY BOTH IN WRITING AKD IN
CARRYING OUT INSTRUCTIONS, THEY OFTEN VOLUNTARILY EMPLOYED RESTRICTED~SYNTAX
NOTATION IW THEIR WRITIKG AFTER BEING EXPOSED TO THE NOTATION. SUBJECTS?®
ACCURACY IN FOLLOWING OETAILED INSTRUCTIONS WAS NO GREATER THAN THAT IN
WRITING THOSE INSTRUCTIONS. (A)
24P, OR.
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154 LINE PRINTER OUTPUT FORMATTING

GRACE, G.L. APPLICATION OF EHRPIRICAL METHODS TO COMPUTER~BASED SYSTEM DESIGN.

JOURNAL OF APPLIED PSYCHOLOGY, 1966, 50, 442-450.

OESCRIPTION:
THIS STUDY PROVIOES INFORMATION ABOUT THE CLARITY AND USEFULNESS OF
PRINTOUT FORMATS OESIGMED FOR USE BY MILITARY NONPROGRAMNER PERSONNEL,
THREE PRINTOUT FORMATS CONTAINING THE SAME INFORMATION WERE DESIGNED., VERBAL
PRINTOUT FORMAT PRESENTED INFORMATION IN WORDS; DATA BLOCK PRINTOUT FORRMAT,
IN SETS OF DATA; EIDOFORM PRINTOUT FORMAT IN RAPLIKE FORM, TWENTY-THREE RMEN
STATIONED AT PHOENIX AIR DEFENSE SECTOR SERVED AS SUBJECTS., IMMEDIATELY
FOLLOWING THE EXPERIMENTAL SESSIONS, ATTITUDE INFORMATION WAS COLLECTYED IN
INDIVIDUAL INTERVIEWS. PRINTOUT FORMATS AND SETS OF INTERPRETATION QUESTIONS
WERE COMBINED FOR ANALYSIS USING A LATIN=SQUARE DESIGN. ANALYSIS OF
VARIANCE SHOWED EXPERIMENTAL TREATMENT CONDITIONS, PRINTOUT FORMATS, AND
PRACTICE EFFECTS TO BE STATISTICALLY SIGRIFJCANT. DIFFERENCES DUE YO
SEQUENCE AND TEST FORMS WERE NOT SIGNIFICANY. ATTITUDE RESULTS SUPPORTED
INFORMATION MEASURE FINDINGS. (4)

BOTH TEST SCORES AND SUBJECT PREFERENCE RATINGS WERE SLIGHTLY HISHER FOR

DATA BLOCK FORMAT THAN FOR VERBAL FORMAT AND BOTH WERE SUPERIOR, ON 8OTH
TEST SCORES AND PREFERENCE RATINGS, TO EIDQFORM FORMAT. (MEA)
9P, 11R,

155 GENERAL
GRACE, G.L. PREFACE TO HUMAN FACTORS SPECIAL ISSUE: HUMAN FACT-2S IN
INFORMATION PROCESSING SYSTEMS, HUMAN FACTORS, 1976, 12, 161-164.

156 TIME~SHARING VERSUS BATCH PROCESSING

GRANT, E.E. AN ENRPIRICAL COMPARISON OF ON=LINE AND OFF-LINE DEBUGGING

(REPORT NO. SP=2441). SANTA MONICA, CALIFORNIA: SYSTEM DEVELOPMENT CORP,., MAY

1966, (NTIS NO, AD 633907)

DESCRIPTION:
TRIS PAPER REPORTS YHE RESULTS OF AN EXPERIMENT CONDUCTED AT SYSTEM
DEVELOPMENT CORPORATION IN 1965 AND EARLY 1966. THE EXPERIRENT COMPARED
THE PROGRAM DEBUGGING (CHECKOUT) PERFORMANCE OF PROGRAMMERS USING
SOC*S TIME-SHARING SYSTEM (TSS) WITH THE DEBUGGING PERFORMANCE OF
PROGRAMRERS USING A SIMULATED CLOSED SHOP., TWELVE PROGRAMMERS PARTICIPATED
IN THE STUDY, EACH PROGRAMMER WAS GIVEN TWO PROBLEM STATEMENTS AND WAS
ASKED TO WRITE A PROGRAM TO SOLVE EACH. ONE PROBLEM REQUIRED A PROGRAM TO
INTERPRET AND SOLVE ALGEBRAIC EQUATIONS. THE OTHER PROBLEM KEQUIRED A
PROGRAM TO FIND THE SINGLE ATH THROUGH A 20X20 CELL MAZE REPRESENTED "IN int
COMPUTER BY A 400 ENTRY TABL:Z. SIX SOLUTIONS (PROGRAMS) TO EACH PRODLEM
WERE DEBUGGED ON-LINE USING TSS AND SIX WERE DEBUGGED GFF-LINE USING A
SIMULATED CLOSED=-SHOP SYSTEM WITH A DESK~TO-DESK TURNAROUND TIME OF TWO
HOURS. PERFORMANCE WAS MEASUREO IN TERMS OF MAN HOURS TO DEBUG AND CENTRAL
PROCESSOR TIME USED IN OEBUGGING. PROGRAMMERS WHO DEBUGGED THEIR ALGEBRAIC
INTERPRETATION PROGRAMS ON-LINE USED SLIGHTLY FEWER MAN HOURS AND ABOUT THREE
TIRES AS MUCH CENTRAL PROCESSOR TIME AS DID PROGRAMMERS WHO DEBUGGED THESE
PROGRAMS OFF-LINE. PROGRAMMERS WHO DEBUGGED THEIR MAZE PROGRAMS ON-LINE
USED ABOUT ONE=-THIRD AS MANY MAN HOURS AND SLIGHTLY MORE CENTRAL PROCESOR
TIRE THAN THOSE WHO DEBUGGED THEIR MAZE PROGRAMS DFF~LINE, RESULTS ARE
DISCUSSED AND THE FOLLOWING POINTS ARE COVERED IN AN EFFORT TO RECONCILE
THE OISPARATE RESULTS FROM THE TWO KINDS OF PROGRAMS: (1) THE ADEQUACY AND
REALISM OF OFF=LINE SIMULATION, (2) INEQUALITIES BETWEEN THE GROUPS
ASSIGNED TO EXPERIMENTAL CONDITIONS, (35) QUALXITATIVE DIFFERENCES BETWEEN
THE THO KINDS OF EXPERIMENTAL PROBLEMS, (4) POSSIBLE ADOPTION OF
INEFFICIENT WORK HABITS ON THE PART OF PROGRAMMERS WORKING ON~LINE. (A)
16fP, B8R,
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157 TIRE=SHARING VS, BATCH PROCESSING
GRANT, E.E., & SACKMAN, H, AN EXPLORATORY INVESTIGATION OF PROGRARRER
PERFORMANCE UNDER ON~LINE AND OFF-LINE CONDITIONS. IEEE TRANSACTIONS ON HUMAN
FACTORS IN ELECTRONICS, 1967, HFE=-8, 33-48,
OESCRIPTION:
THIS IS THE FIRST KNOWN STUDY CORPARING THE PERFORMANCE OF PROGRAMMERS ;
UNDER CONTROLLED CONDITIONS FOR A 5STANDARD TASK. AN EXPERIMENT WAS
CONDUCTED TO COMPARE TME PERFORMANCE OF PROGRAMMERS WORKING UNDER CONDITIONS
OF ON=LINE ANP OFF~LINE ACCESS TO THE COMPUTER. TWO GROUPS OF SIX
PRCCRAMMERS EACH, COMPRISING A SAMPLE OF 12 SUBJECTS, CODED AND DEBYGGED
TWO TYPES OF PRCOLEMS UNDER ON=LINE AND OFF-LINE CONDITIONS IN ACCORDANCE
WITH A LATIN-SQUARE EXPERIMENTAL DESIGN. THE ON-LINE CONDITION WAS THE
NORAAL MOLE OF OPERATION FOR THE SYSTEM OEVELOPMENT CORPORATION TIME=-SHARING
SYSTEM; THE OFF-LINE CONDITION WAS SIMULATED USING A TWO~HOUR TURNAROUND
TINE.
STATISTICALLY SIGNIFICANT RESULYS INDICATED FASTER DEBUGGING UWDER ON-LINE
CONDITIONS. PERHAPS THE MOST IMPORTANT PRACTICAL FINDING OF THIS STUDY, .
OVERSHADOWING ON-LINE/OFF=-LINE DIFFERENCES, CONCERNED THE LARGE AND STRIKING
INDIVIOUAL OIFFERENCES IN PROGRAMMER "ERFORMANCE. ATTEMPTS ARE MADE TO
RELATE OBSERVED INDIVIGUAL DIFFERENCES TO OBJECTIVE MEASURES OF PROGRARMMER
EXPERIENCE AND PROFICIENCY THROUGH FACTORIAL TECHNIQUES. IN LINE WITH THE .
EXPLOPATORY OBJECTIVES OF THIS STUDY, METHODOLOGICAL PROBLEMS
ENCOUNTERED IN DESIGNING AND CONDUCTING THIS TYPE OF EXPERIMENT ARE i
DESCRIBED, LINITATIONS OF THE FINDINGS ARE POINTED OUT, HYPOTHESES ARE
PRESENTED TO ACCOUNT FOR THE RESULTS, AND SUGGESTIONS ARE MADE FOR
FURTHER RESEARCH. (A)
16P, 13R,
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158 PROGRAMMING LANGUAGES
GREEN, T.R.G. CONDITIONAL PROGRAM STATEMENTS AND THEIR COMPREHENSIBILITY TO
PROFESSIONAL PROGRAMMERS., JOURNAL OF OCCUPATIONAL PSYCHOLOGY, 1977, 50,

93-109.
GESCRIPTION:
Y PROGRAMMING LANGUAGES EMBODY TWO PRINCIPAL FORMS OF CONDITIONAL STATEMENT, K
THE NESTING IF,,.THEN...ELSE..s FORM AND THE GOTO FORM, SIME, GREEN & 1

GUEST (1974) COMPARED THESE TWO AND A THIRD VARIETY NOT IN COMMON USE,
NESTING WITH REDUNDANCY, AND THEY FOUND THAT NON=-PROGRAMMERS LEARNING TO
WRITE PROGRAMS BASED ON CONDITIONALS OBTAINED BEST RESULTS UITH THIS LAST
VARIETY. THEIR EXPLANATION EMPHASIZED THE NEED TO COMPREHEND A PROGRAM,

AND DISTINGUISHED BETWEEN TWO COMPREHENSION PROCESSES APPLICABLE TO
CONDITIONALS: TRACING THROUGH A PROGRAM LIKE A COMPUTER, AND FINDING HOW A
PARTICULAR POINT IN A PROGCRAM MIGHT BE REACHED., THEY HYPOTHESIZED THAT '
COMPREHENSIBILITY DIFFERENCES OCCURRED MAINLY IN THE SECOND PROCESS. THE
PRESENT EXPERIFENTS COMPARED RESPONSE TIMES OF PROFESSICNAL PROGRAMMERS IN
COMPREHENSION TASKS REQUIRING EITHER THE FIRST PROCESS (EXPT. I) OR THE
SECOND (EXPT. II)., MUCH LARGER DIFFERENCES BETWEEN THE THREE STYLES OF
CONOITIONAL STATEMENTS WERE FOUND IN THE SECOND TASK, FAVOURING NESTING WITH
REDUNDANCY AND THUS SUPPORTING THE HYPOTHESIS. IMPLICATIONS FOR RESEARCH IN
THIS AREA AND FOR PROGRAMMING LANGUAGE DESIGN ARE OISCUSSED. (A)

17P, 19R.
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25 159 PROGRANRING LANGUAGES
i GREEN, T R.G., SIME, M .E,, & FITTER, M, BEHAVIOURAL EXPERIKENTS ON PROGRAKNING

. LANGUAGES: SOME METHODOLOGICAL CONSIDERATIONS CMRC MEMO NO., 66). SHEFFIELD,

ENGLAND: SHEFFIELD UNIVERSLTY, DEPARTMENT OF PSYCROLOGY, 1975,
DESCRIPTION:
THIS PAPER OFFERS AN INTROOUCTION TO EMPIRICAL RESEARCH ON PROGRAMNING

: EEHAVIOUKN AND THE DESIGN OF PROGRAMMING LANGUAGES, EMPIRICAL STUDIES ARE
- THE FASTEST ROUTE TO BETTER PROGRAMMING LANGUAGLS == ESPECIALLY TO LANGUAGES
k FOR CASUAL COMPUTER USERS. HOWEVER, EXPERINENTS ON PROGRARMING BEHAVIOUR
PRESENT UWUSUAL PROBLEMS, AT ALL LEVELS FRONM A THEORETICAL ANALYSIS OF WHAT
IT MEANS YO UNDERSTAND A PROGRAN TO THE INVENTION OF A SCENARIO TO ASSIST
THE EXPERIMENTAL SUBJELT., THE PROBLEMS ARE DISCUSSED FROM THE VIEWPOINT OF
APPLIED PSYCHOLOGISTS, INTROOUCING RELEVANT EVIDENCE FROM COGNITIVE
PSYCHOLOGY WHILE REVIEWING EXISVING LITERATURE ON EMPIRICAL PROGRAMMING
LANGUAGE COMPARISONS, FOUR GOALS FOR FUTURE RESEARCH EMERGE FROM THE
DISCUSSION: A MEASURE OF PROGRAM COMPREHENSION, AN EXAMINATION OF PARTICULAR
SYNTACTIC FEATURES IN COMMON USE, AN ATTACK ON THE SPECIAL PROBLEMS OF
LARGE=SCALE PROGRAMS, AND AN ATTEMPY TO ABSORB THE FINDINGS: OF CONTENPORARY
PSYCHOLINGU:STICS, (A)
S0P, 49R.
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160 PROGRAMMING
GRIEM, P.,D., JR., TOWARD s PROGRAMMING DISCIPLINE. DATAMATION, 1972, 18, 14GC.
DESCRIPTION:
THIS IS A FORUM LETTER THAT POINTS ¥0 SOME OF THE REASONS THAT SOFTWARE IS

: GROWING MORE EXPENSIVE, SHODDY, AND DIFFICULY TO STANDARDIZE., THERE ARE
7 MORE TOOLS, LANGUAGES, AND FEATURES, BUT NOT, IN GEMLRAL, BETTER ONES.
THE STANDARDIZATION EFFORTS UNDERWAY MUST CONVERGE HEFORE REAL PROGRESS WILL
8E POSSIBLE. PROJECTS ARE LATE, DO NOT MEET SPECIFICATIONS, AND TEND TO
RE-INVEN/ THEIR COMPONENTS BECAUSE SCHEDULING 1S NOT WELL UNDERSTOOD,
SPECIFICATIONS ARE NOT KEALISTIC AND STABLE, AND PROJECTS DO NOT BUDGET
EXTRA TIME AND MONEY TO MAKE REUSABLE COAPONENTS AVAILABLE IN A FORM THAT
wILL PERMIT REUSE., (GDU)
\ 1P, IR,
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161 STRUCTURED PROGRAMMING

GRIES, D, ON STRUCTURED ZROGRAMMING: A REPLY VO SMOLIAR., COMMUNIUATIONS OFf
THE ALM, 1974, 17, 655~5657.

162 PROGRAMMING
HALL, H.M., L KIDMAN, B.P., RUN MONITORING OF STUDENT PROGRAMMING, AUSTRALIAN
COMPUTER JOURNAL, 1975, 7, 127-131.
DESCRIPTION:
THIS REPORT 1S PRIMARILY CONCERNED WITH RESULTS OBTAINED FROM AN
EXPERIMENTAL MONITORING OF COMPUTER RUNS MADE BY STUDENTS WHILE DEVELOPING
N GNE PARTICULAR BASIC PROGRAM. HIGH REPORTED ERROR RATES AND A WIDE
3 VARIATION IN INDIVIDUAL RUN PATTERNS WERE FOUND, A LARGE NUMBER OF RUNS
§F§ BEING REQUIRED BY MANY STUDENTS., THE NUMBER OF RUNS COULD NOT BE RELATED TO

; THE PROGRAM TEXT, BUT ONE PARAMETER WAS FOUND TO BE RELATED TO THE ACADEMIC
'Zﬂi : GRADE OF THE STUDENTS. THE RESULTS OBTAINEDC SUGGEST THAT THOSE WHO RAN

o MOST PROGRAMS PER DAY DID NOTY SAVE MAN=HOURS IN "DEBUGGING BY MACHINE.™ (A)
g& 163

: 57, 4R.

USER INVOLVEMENT IN SYSTEMS ANALYSIS

HALPERN, Eo.V.e USER INVOLVEMENT IN THE LYSTEMS ANALYSIS FUNCTION. COMPUTER
PERSONNEL, 1977, 6(1=2), 3-8.

it idnd s
o Wt 3o

45~

R S T S G O QP OP L SR Mol L \: 503 Sencrint oo L S S M SO L P e e




“

i

et

479 e SBATS)

B T P A PV N g
AR t&”‘ T oy T e L T T R -

R e
TRy CRTLE & e TR 2w * i e Spoun friaes ey g0 o D
EsH §EEEE L et TR FRE 3 o S SRR A DR TEAR TS NE ARE I I e

166  NATURAL=LANGUAGE PROGRARNING } ;
WALPERN, M. FOUNDATIONS OF THE CASE FOR NATURAL-LANGUAGE PROCRAMMING. IEEE ;
SPECTRUNM, NARCH 19567, 4(3), 140-149. :
OESCRIPTION: :

THE PURPOSE OF THIS PAPER IS TO CLARIFY SOME OF THE MISCONCEPTIONS THAT !
IMPEDE USEFUL DISCUSSIUN OF THE QUESTION OF THE SUITABILITY OF NATURAL

LANGUAGE FOR PROGRANMING. IT IS ARGUED THAT: (1) NATURAL-LANGUAGE

PROGRANMING IS AN ATTEMPT TO PUT NONPROGRANMERS IN A CLOSER RELATION WITH

THE COMPUTER, (2) A NATURAL PROGRAMMING LANGUAGE MUST BE ABLE 70 BE WRITTEN

EASILY, NOT JUST READ EASILY, (3) PROCESSING NATURAL LANGUAGE IS

QUALITATIVELY DIFFERENT FROM (AND EASIER THAN) TRANSLATING ONE LANGUAGE TO ,
ANOTHER, (4) THE REDUNDANCY 9F NATURAL LANGUAGE IS AN ADVANTAGE RATHER THAN

A DISADVANTAGE, AND (5) NATURAL LANGUAGE PROGRAMMING WILL HELP BRIDGE THE

WAN-MACHINE COMMUNICATION GAP., (MEA)

10P, 17R.

165 SOFTWARE PHYSICS
HALSTEAD, M.H. NATURAL LAWS CCNTROLLING ALGORITHM STRUCTURE? SIGPLAN
NOVICES, 1972, 7, 1926 (ALSO: (TECHNICAL REPORT NO. TR66). LAFAYETTE,
INOIANA: PURDUE UNIVERSITY, FEBAUARY 1972).

166 SOFTWARE PHYSICS
HALSTEAD, M.H, A THEORETICAL RELATIONSHIP BETWEEN MENTAL WORK AND MACHINE :
LANGUAGE PROGRAMHING (TECHNICAL REPORT NO, CSD=TR=67). LAFAYETTE, INDIANA: %
PURDUE UNIVERSITY, DEPARTMENT OF COMPUTER SCIENCE, 1972.

167 SOFTWARE PHYSICS )
HALSTEAD, M.H. AN EXPERIMZNTAL ODETERMINATION OF THE “PURITY™ OF A TRIVIAL :
ALGORITHM, PERFORMANCE EVALUATION REVIEW (ACM SIGME), MARCH 1973, 2(1),
1G-15 (ALSO: (TECHNICAL REPORT NO, CSD~-TR-73)., LAFAYETTE, INDIANA: PURDUE
UNIVERSITY, DEPARTMENT OF COMPUTER SCIENCE, 1973).

DESCRIPTION:
EIGHTEEN VERSIONS OF ONE ALGORITHM WERE GENERATED AND USED AS EXPERIMENTAL
DATA TO STUDY "IMPURITIES™ IN ALGORITHMS, THE RESULTS OF THE STUDY SHOWED
THAT ANY VERSION WHICH EXHIBITS A) SELF-CANCELLING TERMS, B) EQUIVALENT
OPERANDS, C) DUAL USAGE OF OPERANDS, OR D) UNFACTORED EXPRESSIONS, SHOULD
NOT BE CONSIDERED A PURE ALGORITHMS. (0) .
6P, 6R.

168 SOFTWARE PHYSICS

HALSTEAD, M.H., LANGUAGE LEVEL, A WISSING CONCEPT IN INFORMATION THEORY.

PERFORMANCE EVALUATION REVIEW (ACM SIGME), MARCH 1973, 2{1), 7-9 (ALSO

TECHNICAL REPORT NO. CSO-TR=75, LAFAVETTE, INDIA.A: PURDUE UNIVERSITY,

CEPALTMENT OF COMPUTER SCIENCE, 197%).

DESCRIFTION:
THIS BAPER INTRODUCES THE CONCEPT OF LANGUAGE LEVEL, A QUANTITATIVE _
MEASURE RELATED TO THE AVERAGE POWER OF INDIVIDUAL STATEMENTS IN A - »
PARTIZULAR PROGRAMMING LANGUAGE. (0) 3
3P, 6R,
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PROGRAMMING LANGUAGES

HALSYEAD, M.H. LAMGUASE SELECTION FOR APPLICATIONS. AFIPS CONFERENCE
PROCEEDINGS, 1973, 42, 211-214.
DESCRIPTION:

170

IN CHOOSING A PROGRAMNING LANGUAGE WITH WHICH TO IMPLERMENT A GIVEN CLASS

OF PRUOBLEMS, SEVERAL VARIABLES SHOULD BE CONSIDERED, IN GENTRAL, HOWEVER,
THE APPROACK USED INVOLVES ONLY ADVICE 3SUCH AS “FOR SCIENTIFIC AND
ENGINEERING PROBLENS, USE FORTRAN; FOR PROBLEMS WITH LARG” DATA BASES, USE
COBOL; EYC.” ALTHGUGH SUCH ADVICE MAY OCCASIONALLY BE CORRECTY, IT MAY BE
INCORRELT BIECAUSE IT JGNORES MOST OF THE IMPORTANT VARIABLES INVOLVED IN
LANGUAGE SEI.LECTION. THIS PAPER EXAMINES THE DIMENSIONS ALONG WHICH
PROGRAMMING LANGUAGES CAN BE COMPARED AND DISCUSSES THE RELAVIVE IMPORTANCE
OF EACH OF THESE DIMENSIONS IN LANGUAGE SELECTION. (RmEA)

4P, 16,

SOFTWARE PHYSICS

HALSTEAD, M.H, SOFTUARE PHYSICS: BASIC PRINCIPLES (TECHNICAL REPORT NO.

- RJ

m

15%2), SAV JOSE, CALIFORNIA: IBWM RESEARCH LABORATORY, 1975,

SOFTWARE PHYSICS

HALSTEAD, M.H, THE ESSENTIAL DESIGN CRITERION FOR COMPUTER LANGUAGES: SOFTWARYK
SCIENCE CTECHNICAL REPORY NO, CSD-TR=194), LAFAYETTE, INDIANA: PURDUE
UNIVERSITY, DEPARTMENT OF COMPUTER SCIENCE, 1976,

DESCRIPTION:

172

APPENDIX (ONTAINS ELEVEN TEST PROGRAMS AND A OETAILED COUNY OF CPERATORS AND
OPERAHDS, (0)
30P, CR.

SOFTWARE PHYSICS

HALSTEAD, M H. ELEHENTS OF SOFTWARE SCIENCE. NEW YORK: " SEVIER NORTH~
HOLLAND, 1977,
DESCRIPTION:

173

THIS COMPREHENSIVE TEXT COLLECTS AND ORGANIZES TECHNOLOGICAL DEVELOPMERTS
IN THE AREA OF SOFTWARE PHYSICS PREVIOUSLY UNAVAILABLE IN A SINGLE VOLUME.
THE AUTHOR CLEARLY DEFINES TERMINOLOGY AND HAS ORGANIZED THE BOOK WITH EACH
CHAPTER BUILDING ON THE MAVERIAL PRECEDING IT. THEREFORE, THE TEXT WILL
SERVE AS BOTH AN INTRODUCTION TO THE SCIENCE AS WELL AS A BASIS FOR
CONTINUED DEVELOPMENT. (0)

141P, S¢R,

SOFTWARE PHYSI1CS

HALSTEAD, M., & BAYER, R, ALGORITHM CYNAMICS., 1IN PROCEEODINGS, ACM NATIONAL
CONFERENCE, ATLANTA, GA, AUGUST 1973, NEW YORK: ASSOCIATION FOR COMPUTING
MACHINERY, 1973, 126-135.

DESCRIPTION:

A TECHNIQUE FOR MEASURING SIMPLE STRUCTURAL PROPERTIES OF ALGORITHMS 1S
DESCRIBED, USING THESE MEASURES, IT IS FOUND THAT FOR A NON-TRIVIAL CLASS
OF ALGORITHMS THERE IS A QUANTITATIVE RELATIONSHIP BETWEEN OPENATORS AND
OPERANDS AND THEIR USAGE., PROPERTIES OF "“FULL"™ AND “REDUCED"™ ALGORITHMS
ARE THEN EXPLORED, AND SHOWN TO PREDICT THE QUANTITATIVE RELATIONSHIP
OBSERVED. (M)
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174 SOFTWARE PHYSICS

HALSTEAD, M.H., GORDON, R.D., & ELSHOFF, J,L. ON SOFTWARE PHYSICS AND GM'S

PL/1 PROGRANS (RESEARCH PUBLICATION NO. GRR-2175). OETROIT, MICHIGAN: GENERAL

MOTORS RESEARCH LABS, 1976,

DESCRIPTION: ¢
A BETTER UNDERSTANDING OF BOTH HALSTEAD'S SOFTWARE PHYSICS AND &®'S PL/1Y 1
PROGRAMS HAS RESULTED FROM APPLYING THE THEORY OF SOFTWARE PHYSICS TG THE ;
PROGRAMS. THE (.ARGE VOLUME OF DATA EXTRACTED tROM VTHE PROGRAMS HAS LED TO 3
TWO SIGNIFICANT EXTENSIONS OF SOFTWARE PHYSICS. A GLOBAL LEVEL OF AN
ALGORITHM WHICH DEPENDS ONLY UPON A LANGUAGE AND ITS USt HAS BEEFN DERIVED.

T DEVELOPMENT HAS LED TO A PREDICTIVE MEASURE FOR ESTIMATING THE TIME
JIRED TO WRITE A PROGRAM. 1IN TURN, THESE MEASURES GIVE NEW INSIGHTS INTO
. i€ QUALITY OF THE PROGRAMMING THAT IS BEING DONE. (A)
26P, 9R.
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175 SOFTWARE PHYSICS
HALSTEAD, M.H., & ZISLIS, P.M, EXPERIMENTAL VERIFICATION OF TuWO THEOREMS OF
SOFTWARE PHYSICS (TECHNICAL REPORY NO. CSD=TR=97). LAFAYETTE, INDIANA: FURDUE
UNIVERSITY, DSPARTMENT OF COMPUTER SCXENCE, 1973,

176 SOFTWARE DEVELOPMENT
HANEY, F.M. MODULE CONNECTION ANALYSIS = A TOOL FOR SCHEDULING SOFTWARE
“T3UGGING ACTIVITIES. AFIPS CONFERENCE PROCEEDINGS, 1972, «V, 173-179.
DESCRIPTION:
YHIS PAPER DESCRIBES A SIMPLE MODEL FOR THE EFFECT OF *RIPPLING CHAMGES®
Ik A LARGE SYSTEM. THE MODEL CAN BE USED TO ESTIMATE THE 'WUMBER OF CHANGES
AND A RELEASE STRATEGY FOR STABILIZING A SYSTEM GIVEN ANY SET OF INITIAL
CHANGES. THE MODEL CAN BE CRITICIZED FOR BEING SIMPLISTIC, YET IT SEEMS TO
DESCRIBE THE ESSENCE OF THE PROBLEM OF STABILIZING A SYSTim, IT IS CLEAR,
TO THE AUTHOR AT LEAST, THAT EXPERIMENTATION WITH THE MODULE CONNECTION
MODEL {OULD HAVE PREVENTED A SIGNIFICANT PORTION OF THE SCHEDULE DELAY
THAT OCCURRED FOR MANY LARGE SYSTEMS. (A)
7P, SR.
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1727 PROGRAM COMPLEXITY

HANSEN, Wedo MEASUREMENT OF PROGRAM COMPLEXITY BY THE PAIR (CYCLOMATIC NUMBEPR,

OPERATOR COUNT). SIGPLAN NOTICES, MARCH 1978, 13(3), 29-33,

DESCRIPTION:
Ih A RECENT PAPER, T.J. MCCABE (1976) INTRODUCED THE CYCLOMATIC NUMBER OF A
PROGRAM'S FLOW GRAPH AS A MEASURE OF ITS COMPLEXITY. G.J. MYERS (1977)
PROPOSED AN IMPROVED MEASURE CONSISTING OF AN INTERVAL WITH THE ORIGINAL
MEASURE AS 1TSS UPPERBOUND., I WILL ARGUE SELOW THAT == IF TWO VALUES ARE TO
BE PRESENTED AS A MEASURE == IT IS PREFERASLE TO COUPLE A VARIATION OF THE
CYCLOPATIC NUMBER WITH A MEASURE OF THE PROGRAM'S EXPRESSION COMPLEXITY,
(A}
Sp, SR,

“h mimem i

178 STATISTICS ON USER BEHAVIOKk IN TIME~-SHARING SYSTEM '
HARALAMBOPOULOE, Go, & NAGY, G. PROFILE OF A UNIVERSITY COMPUTER USER
COMMUNITY, ISTERNATIONAL JOURNAL OF MAN-MACHINE STUDIES, 1977, 9, 287-313,
DESCRIPTION:
THE DATA RECORDED OVER A ONE-YEAR PERIOD ON THt PERMANCNTLY MOUNTED
SYSTENM MONITOR TAPE AT THE UNIVERSITY OFf NEBRASKA IS ANALYZED WITH A VIEW
TO DETERMINE PROHINENT COMPUTER USER CHARACTERISTICS. THE USERS ARE DIVIOED
INTO DISTINCT CATEGORIES ACCORDING TO THEIR PATTERNS OF COMPUTER RESOURCE
UTILIZATION, (A)
27P, 49R.
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PROGRAMMING LANGUAGES

HARDGRAVE, W.T. POSITYIONAL VERSUS KEYWCID PARAHRETER COMMUNICATION IN
PROGRAMAING LANGUAGES. SIGPLAN NOTICES, MAY 1976, 11 (5), 52-58.

DES

180
HAR

CRIPTION:
1H RECENT YEARS, THE STUDY OF PROGRAMNING LANGUAGES (E.C. DIJKSTRA, DAML,

ZAHN, AMD XNUTH) HAS BEEN LARGELY DEVATED YO THE DESIGN OF IMPROVED

CONTROL STRUZTURES; ARD WHILE THESE SYUDIES HAVE PRODUCED SIGNIFITANT
RESULTS IN IMPROVING CODE, THERE ARE A NUMBCR OF OTHER AREAS THAT FALL UNDER
THE GENERAL HEADING CF "STRUCTURED PROSRAHMING™ IN WRICH SIGNIFICANT

RESULTS ARE SO FAR LACKING. ONE OF THUSE IS THE PROBLEM OF PARAMETRIC
COMMUNICATION BETWEEN PROCEDURES. THL TRADITIONAL "POSITIONAL® APPROACH
AND THE NEWER “KEYWORD”™ APPROACH ARE BRIEFLY REVIEWED, EXAMPLES OF PRCHLEM
AREAS ENCOUNTERED WHEN USING [HE POSITIONAL APPROACH ARE CITED, AND

FINALLY THE KEYWORD APPROACH IS SUGGESTED AS A VIABLE AUGMENTATION, (A)

7P, 6R.

SPECIFICATIONS
TMAN, P.H., & OWENS, D.H, HOW TO WRITE SCFTWARE SPECIFICATIONS. IN

PROCEEDINGS, FALL JOINT COMPUTER CONFERENCE, 1967, 779-790.
DESCRIPTION:

181
10

IN GENERAL, COMPUTER SOFTWARE IS ~.TTING MCRE COMPLICATED AT AN INCREASING
RATE. UNFORTUNATELY, YTHE PEOPLE WHO HAVE T) DEVELOP THIS SOFTWARE HAVE BEEN
AT IT FOR ONLY A RELATIVELY 3HORT TIME., THU RESULT IS PREDICTABLE: EVER~
LARGER SOFTWARE TROUBLES. TMIS, IN TURN, LEADS MANY PEOPLE TO FLEL IHSECURE
ABOUT SOFTWARE DEVELOPMENT, YO THINK OF IT AS A MODERN “HLACK ART" FOR WHICH
EVEN THE ROST ABLE PRACTITIONERS LOSE THE RECIPE EVERY FEW MONTHS,

WE THINRK MANY OF THESE TROUBLES ARE SELF-INFLICTED, THE RESULT OF A
NATURAL DESIRC TO GEY ON THE COMPUTER CAFTER ALL, ISN'T THAT WHATY
PROGRAMMING IS ALL ABOUT?) IWSTEAD OF “WASTING™ TINE IN PLANNING AND OTHER

“PAPER SHUFFLING.™
TO ILLUSTRATE THLS POINT, WE PARTVICULARLY DISCUSS THE SPECIFYING OF A

FORTRAN COMPILCR.
THIS PAPER IS NOY A "COOKBOOK™ ON HOW TO WRITE A COMPILER (THAT PROBLEM

IS TUO BROAD FOR A BRIEF DISCUSSION), NOR EVEN WHAT KIKD OF COMPILER TO
WRITE. INSTEAD, I7 IS AW INTRODUCYION YO A WAY OF THINKIRG ABOUT AND
DEFINING THE PRODUCT TO Bt DEVELOPED, (A, ABBR.)

12p, OR.

PERSONALIZED MAN-COMPUTER DIALOGUE

HEAFNER, J.F. A METHODOLOGY FOR SELECTING AND REFINING MAN-COMPUTER {ANGUAGES

IMPROVE USERS® PERFORMANCE (REPORT NO. ISI/RR=~74-21), MaARINA DEL RAY,

CALIFORNIA: UNIVERSITY OF SOUTHERN CALIFORNIA, INFORMATION SCIENCES INSTITUTE,
SEPTEMBER 1974, (NT1S KHO. AD 787684)
DESCRISTION:

e T L

THIS REPCORT DISCRIBES A METHODOLOGY (SUFPORTED BY A SOFTWARE PALKAGE) TO
MODEL, MEASURE, ANALYZE, AND EVALUATE USERS® PERFORBANCE IN A MESSAGE
COMMUNICATION SYSTEM ENVIRONMENT. THE THESES OF THE REPORT ARE: (1) THAT
MODELS OF USERS AND SERVICES CAN ACCURATELY BE USED AS PREDICTORS IN
SELECTING A LANGUAGE VORM, FOR AN APPLICATION, WHICH wItLL RESULT IN HIGH
USERS® PERFORMANCE, AND (2) THAT SUCH A LANGUAGE FORM IS ONLY AN
APPROXIMATION (IN TERMS OF YIELDING OPTIMAL USER®S PERFORMANCE) DUE TO
WITHIN VARIANCES OF USER AWD SERVICE-CLASSES, HENCE INDIVIDUAL, ON-LINE
REGULATION OF LANGUAGE CONSTRUCTS IS NECESSARY TO FURVHER IMPROVE
PERFOAMANCE.

tTHIS REPORT DEVELOPS APPROPRIATE KODELS AND ALGORITHMS, ANL STATES
HYPOTHESES RELATING THE INTERACTIVE EFFECTS OF USERS, SERVICES, LANGUAGE
FORMS, AND OTHER VARIABLES IMPOR(ANT IM MAN-MALHINE DISCOUPSE. AN
EXPERIMENTAL DESIGN IS PRESENTED, WHICH TESTS THE MAJOR MYPOTHESES. (A)

64P, 10R.
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152 PROYOCOL A%ALYSIS FOP DESIGN OF MAN=COMPUTER DIALOGUE

HEAFNER, J.F, PRGTOCOL ANALYSIS 07 MAN~COMPUTER LANGUAGES: DESIGN AND

PRELIMINARY FIADINGS C(REPORY NOo ISI/ZRR=75-34)., RMARINA DFEC REY, CALIFORNIA:

UNIVERSITY JF SOUTHERN CALIFORNIA, INFORMATION SCIENCES INSTITUTE, JULY 1975,

(1S nS. aDh A 13568)

DESCRIPTICN:
THIS REPIRT DeSCRIBES AN ON~GOING HTUDY IN FAN-MALHINE CORMUNICATIONS. THE
STUDY?®S MAf. PREMISE IS THAT IN REVELOPING NAN=COMPUTER LANGUAGES, CNE
SHOULD CONSIvctEx THE USERS® NEEDZ 4ND UABITS, AS WELL AS FEATURES OF THE
COMPYUTEN SENVICE. THE PROBLER IN DOING SO IS THAY THE OESIGNER TZES NGT
HAYE SUFFICIENT QUANTITATIVE INFCRMATION ABOUT THE USEFS TO ENABLE HIM TO
SPECIFY LANGUAGES PERMITTING NEAR~OPTIMAL PERFORMANCE., THE STUDY PROPOSES
AND TESTS A METHOD TO ACHIEVE A CLOSER FIT BETWEEN USERS AND THEIR COMPUTER
LANGUAGES AY INVOLVING POTENTIAL USCRS IN THE DESIGN PROZESS,

TOKEN LANGUAGES OF SEVERAL SYNTACTYC FORMS ARE DEFINED. THEN, RESZASCH
AYPOTHESES ARE STATED CONCERNIMG THE USERS' PREFERENCES REGARDING THE
LANGUAGE STRUCYURE AND VOCABULARY. NIXT, AN EXPERIMENT DESIGN 1S DESCRIBED,
SASED O * STATISTICAL MODEL OF OBSERVATIONS OF COMMANDS ENTERED BY USERS
AS THEY PIaFc- A STANDARDIZED TASK. THE KMETHOD IS TESTLD BY PROTOCOL
ANALYSIS #1110 "UAJECYS UHO ARE POTENTIAL USERS. IN THT PROTOCOL ANALYSIS,
SUBJECTS VCrLLY STATED COMMANDS IN CACH OF THE TOKEN LANGUASES AS THEY
PERFORMED T STANDARDIZED TVASK. TVHESE RESPONDENTS WERE REQUESTED YO
CHANGE THE GRIMMAR OF EACH LANGUAGE (DURING THE TASK) TO MAKE 17 ®Okt
NATURAL FOR THi™ TO USE, THEIR TASK INPUTS WERE USED TO TEST THE
HYPOTHESIS. ThE REPORT CONCLUDES THATY THE METHOD OF HODELLING USERS AND
THEN TESTI~G PPAFT LANGUAGES IS USEFUL IN LANMGUAGE DESIGN, SINCE THERE WAS
A CONSEASU" -F USERS? QPINIONS AS TD SFECIFIC LANGUAGE IMPROVEREMTS. (A)
227P, 24R,

1%3 PROGRAZMING LANGUAGES

HEANER, E C.h. “MERLIN: TOWARDS AN IDEAL PROGRAMMING LANGUAGE (TECHWNICAL REPORT

NO. C3RG=57)., TORONTO, CANADA: UNIVERSITY OF TORONTO, COMPUTER SYSTENS

RESEARCH GROULP. 1975,

QESCILIPTIONS
ALCEPTING THE PRERISE THAT MACHINES SHOULD BE DESIGYeDd TO SUIT THL LANGUAGES
THAT WILL BE IMPLEMENTED ON THEM, AND NOT VICE VERSA, THIS PROJELT EXPLARES
ISSUES OF LANGUAGE DESIGC!, NOT INFLUENCED BY IMPLENENTATION CONSIDERATIONS,
CUR CONCESN IS ONLY CONVENIENCE FOR THE DEVLLOPMENT AND CLEAR EXPRESSION
OF ALGORITHYS, UNDER THIS, WE INCLUDE SIRPLICITY, A MININUZ OF TERMINOLOGY,
FREZOOM F - - 5tSELESS RESTRICTIONS, LACKX OF USELESS REDUHDANCY, INCLUSIOM
OF USEFUL < T1MHDANCY, AND AFFINITY OC LANGUAGE STRULTURES 7O THOUGHT
STRUCTUF. 5. 2% ATTEMPY IS MADE TO INYROOUCE & DISCiPlLINMF CF LANSUAGE
BESIGN, “ATit" THAN STICKING TOGETHER FAVORITE LANGUAGE *EATURES, (A}
33pP, 16R.

134 MATURAL LANGUAGE PROGRAMRING
HT[DORK, §.F, AUTMATIC PROGRAZVING THROUGH NATURAL LANGUAGE DIALOGUE: A
SURVEY, 18% JCURNAL OF RESEARCH AND DEVELOPMENT, 1976, 2CG, 302-~31%,
DESCRIPTION:
THIS PAPER DESCKRIBES AND CONPARES FOUR RESEARCH PROJEZCTS WHOSE %S0AL XS 1@
DEVELOP AM AUTOKATIC PROGRAMMING SYSTEM THAT CAV CARKRY ON A NATURAL
LANGUAGE DIALCGUE WITH A USER ABOUY HiS REQUIREPENTS AND THEN PRODUCE AN
APPROPRIATF PPOGRAM, IT ALSO DISCUSSES SuRt CF THE INPORYVANT ISSyeS IN THIS
RESEARCH AREA. (M)
12p, 39k,

R




185 PROGRAMRING

HENDERSON, P., L SNOWOOM, R. AN EXPERINENT IN JTRUZTURED PROGRARRING. 81T,
1972' 12' In=>7,

JESCRIPTION:

THE CONSTRUCTION OF A PROGRAT TO SOLVE A SIAPLE PROBLEM, WRITTEN USING A
TOP=DOWN STRUCTURAL APPROACH, IS SESCRIBED, AN INODEPENCENT ANALYSIS OF TNIS
PROGRAM IS PRGVIDED CONMENTING ON Tdt POSSIBLE PROBLEMS THAT ARESE FROR THE
USE OF SUCH A TEIHNIQUE. (A)

16P, SR.

186 SOFTWARE ENGINEEARING
HEUWITT, Cofn, & SHITH, B, TOWARDS A PROGRANRING APPRENTICE. IEEE TRANSAZTIONS
04 SOFTWARE ENGINEERING, 1975, SE~1(2), 26~45 (ALSD VTECHNICAL RESPORY,
CARBRIDGE, MASSACHUSETTS: MASSACHUSETTS IRSVITUTE JF TETUNNLOSY, ARTIFICIAL
INTELLIGEXNCE LABORATORY, 1975), (NTIS NO. AD AQ09519)
DESCRIPTION:
THE PLANNER PROJECT IS CONSTRUCTING A PROGRAEAING APPRNTICE VO ASSIST IN
KNOWLEDGE BASED PROGRAMNMING., WE WOULD LIKE TO PROVIBE AN ENVIRONRENT
WHICK HAS SUBSTANTIAL KNOWLEOGE OF THME SLNANTIC DOMAIN FOR WHICH THE
PROGRANS ARE BEING WRITTEN, AND KNOWLEDGE CF THE PURPOSES THAT THE PROGRAMS
ARE SUPPOSED TO SATISFY. FURTHER, WE WOULD LIKE TO MAKE IT EASY FOR THE
PROGRANNER TO COMMUNICATE THE KHOKLEDGE ABOUT THE PROGRARM TO THE APPREMNTICE.
THE APPRENTICE IS TO AID EXPERY PROGRAMMERS IN THE FOLLOWINS KINDS OF
ACTIVITXES:
1) ESTABLXSHING AND MAINTAINING CONSZSTENCY OF SPECIFICATIONS,
2) VALIDATING THAT MODULES MEET THEIR SPECIFICATIONS, .
3) NMSWERING QUESTIONS ASOUT DEPENZCNCIES BETWEEN MOOULES, :
43 ANALYZING INPLICATIONG OF PERTURPATIONS IN RGOULES,
S) ANALYZING TAMPLICATIONS OF PERTURRATIONS IN SPECIFICATIONS.

WE USE CONTRACTS (PROCEDURAL SPECIFICATIONS) TO EXPRESS WHAT IS SUPPUSED
7O BE ACCOMPLISHED AS OPPOSED TO HOW IV IS SUPPOSED 7O BL DONE. THE INEA
IS THAT AY LEAST TUO PROCEODURES SHOULD BE NRIVTEN FOR EACH MODULE IN A
SYSTEN, OWE PROCEOURE IMPLENENTS A NETHOD SOR ACCOMPLISHING A DESIRESD
TRANSFORMATION AND THE OTHER CAN CHFCK THAT THE TRANSFORMATION HAS IN FACY
Bez ACCOAPLISHED., THE PROGRARAINMG APPRENTICE IS DESIGNT® FOR INTERACTIVE
#s- BY EXPERT PROGRAMKERS IN THE MLTA-EVALUATION OF INPLENMENTATIONS IN HE

SNTEXY OF THEIR CONTRACTS AND BACKGROUND KWCWLEDGE. META-EVALUATiICM

PRCGDUCES JUSTIFICATION WUNICH MAKES EXPLICIT EXACTLY KOW THE MODULE DEPEWGS
ON THE CONTRACTS OF OTVER MODULES 2ND ON THE BACKGRUUND KNOWLEDGE, THE
JUSTIFICATION IS USED IN ANSWERING QUESTICNS ON YTHE BEHAVIOR DEPENDENCIES
GETHELN MODULES AND EN ANALYZING THE IMPLICATIONS ON PERTURBATIONS IN
SPECIFICATIONS ANRD/CR INMPLENENYATION. (A) .
2ar, ér.

187 NATURAL=LANGUAGE PROGRARRING

HILL, 1.0. SOULON'Y IT BE NICE IF WE COULD WRITE COMPUTER PROGRANS IN
ORDINARY ENGLISH =< OR YOULD IT? CORPUTER BULLETIN, JUNE 1972, 15(6),
306-312.

DESCRIPTION:

ORE ARGUMENT THAT IS FREQUENTLY PADE IN FAVOR OF NMATURAL-LANGUAGE
PROGRARNING IS THAT PEOPLE SHOULD BE ABLE TO COMMUNICATE WITH COMPUTERS
IN THC SARE WAY THAT THEY COMRUNICATE WITH EACH OTHER. WMILE 1T IS
DESIRADLE TO HAVE A COMMON RODE OF CORRUNICATLON, THIS DOES NOT IRMPLY YHAT
WE NEED TO TEACH COMPUTERS ENGLISH; AN ALVERNATIVE 1S TO TEACH PEQPLE TO
COMAUNICATE WITK EACH OTHER THROUG.) UNAMBIGUOUS INSTHUCTIONS. THIS PAPER
WILL CONSXDER THE XNTPICACIES IN NATURAL ENGLISH THAT PRORIGIT NATURAL
LANGUAGE AND SIMULYAMEOUSLY ILLUSTRATE THE NEED FOR PEQPLE TO USE
PROGRAMNNING LANGUAGES IN THMEIR INTVERACYIONS WITH OTHERS., (MEA)

7’, 'ZR.
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188  PROGRAMMING LANGUAGES
HOARE, C.A.R. HINTS FOR PROGRANMING LAMGUAGE DESIGN (TECHNICAL REPORT NO.
€CS=73-403). STANFORD, CALIFOLNIA: STANFORD UNIVERSITY, DEPSRTMENT OF COMPUTER %
SCIENCE, DECEMBER 1973, (NTIS NO, AD 773391)
DESCRIPTION:
THIS PAPER (BASEP ON A KEYNOTE ADDRESS PRESENTED AT THE SIGACT/SIGPLAN
SYMPOSIUM ON PRINSIPL™S OF PROGRAMMING LANGUAGE, BOSTON, OCTOBER 1-3,
1973) PRESENTS THE VIEW THAT A FROGRAMNMING LANGUAGE IS A TOOL WHICH SHOULD
ASSIST THE PROGRAMNMER IN THE MOST OIFFICULT ASPECTS OF HIS ART, NANELY
PROGRAN DESIGN, DOCUMENTATION, ANC DEBUGGING. IT DISCUSSES THE OBJECTIVE
CRITERIA FOR EVALUATING A LANGUAGE DESIGN, AND ILLUSTRATES THER BY
APPLICATION TO LANGUAGE FEATURES OF BOTI! HIGH LZIVEL LANGUAGES AND MACHINE '
CODE PROGRAMMING., 1T CONCLUDES WITH AN ANNOTATED READING LIST,
RECOMMENDED TO ALL INTENDING LANGUAGE DESIGNERS. (A)
31P, 9R.

189 NATURAL-LANGUAGE PROGRAMNING -
HOEBS, J.R. WHAT THE NATURE OF NATURAL LANGUAGE TELLS US ABOUT HOW TO MAKE
NATURAL-LANGUAGE=LIKE PROGRANNING LANGUAGES MORE NATURAL. IN PRGCEEDINGS OF
THE ACH SYMPOSIUM ON AQTIFICIAL INTELLIGENCE AND PROGRAMMING LANGUAGES, SIGPLAN
ﬂgtlgfs, AUGUST 1977, 12(8), 85-93 (ALSO: SIGART HEWSLETTER, AUGUST 1977, 64,
459 .

DESCRIPTION:
WHEN A STUDENT IS LEARNING AN ALGORITHM FROW A TEXTBOOK, HIS FIRST APPROACH
IS FRUQUENTLY THROUGH AN ENGLISH DESCRIPTION. THIS IS NORMALLY EASIER
TO UNDERSTAND THAN RAW CODE, AND SOMETIMES EASIER THAN A FLOWCHART, IN
SP.TE OF THE FACT THAT PROGRAMMING LANGUAGES ARE DESIGNED FOKk ALGORITHM
SPECIFICATION WHILE ENGLISH 1S OKLY PRESSED INTO ITS SERVICE, IF THE
ENGLISH IS EASIER TO UNDERSYAND, IT IS LIKELY THAT IT HAS MANY FEATURES
VMAT WOULD EASE PROGRAMMING ITSELF., THIS PAPER INVESTIGATES SOME OF THESE
FZATURES. (A)
9P, 9R.

190 FROGRARMING

HOC, JoM. THE ROLE OF MENTAL REPRESENTATION IN LEARNING A PPOGRAMMING

LANCUAGE. INTERNATIONAL JOURNAL OF MAN-MACHINE STUDIES, 1977, 9, 87-10S.

DESC(RIPTION:
& THEORETICAL FRAMEWORK HAS BEEN DEFINED AND BEGUN TO GET A VALJDATION BY A
PRELIMINARY EXPERIMENT. THIS EXPERIMENT ENABLED US YO SHUW THAT THE
PROGRAMMING LANGUAGE IS INTERIORIZED 8Y THE SUBJECY STEP BY STEP IN THE
FORM OF A “SYSTEME DE REPRESENTATION EV DE TRAITERENT™ (SRT) I WHICH THE
SKILLED PROGRAMMER WILL BE ABLE TO ANALYZE THE PROBLEMS., EEFORE THIS, MHE
PERFORMS HIS ANALYSIS IN OTHER SRTS MORE OR LESS COMPATIBLE WITH THE
PROGRAMMING LANGUAGE. NINETEEN SUBJECTS, AT VARIOUS LEVELS OF TRAINING, MHAD
70 CONSTRUCT THE COBOL-=ALGORIGRAM OF THE PROMLEN OF CONTROLLING A SUBWAY
TICKET MACHINE, AN ANALYSIS OF THE ERRORS AND A DESCRIPTION OF AMALYSIS
STRATEGIES, BY MEANS OF 22 VARIABLES, HAVE BEEN PERFORMED IN ORDER TO
SPECIFY THREE IMPORTANT STEPS THROUGH THE PROCRAMMING LANGUAGE LEARWING,
()
19P, 20R.
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191 PROGRANMING

HOLTON, J.B. ARE THE NEW PROGRAMMING TECHNIQUES BEING USED? ODATAMATION, JULY

1977, 23¢7), 97-103.

DESCRIPTION:
IT IS OFTEN CLAIMED THAT YHE USE OF EFFECTIVE SYSTEM DEVELOPMENT TECHNIQUES
CAN LEAD TO GREATER SUCCESS IN BUSINESS DATA PROCESSING FUNCTIONS. THIS
PAPER PRESCENTS THE RESULTS OF A SURVEY DIRECTED AT DETERMINING HOW
WIDESPREAD 1S YHE USE OF SUCH TECHNIQUES AND HOW EFFECTIVE THEY ARE. THE
FOLLOWING TECHNIQUES WERE INVESTIGATEOD: STRUCTURED PROGRAMRING, TOP-DOWN
DESIGN AND IMPLEMENTATION, THE STRUCTURED WALXK~-THROUGH, PROGRARMER TEAM
GPERATIONS, AND USE OF A PROGRAM DEVELOPMENT SUPPORT LIBRARY. IV APPEARS
THAT THESE TECHMNIGUES ARE NOT WIDELY USED, BUT THEY HAVE BEEN FOUND TO BE
VERY USEFUL WHEN THEY HAVE BEEN TRIED. (MEA)
sP, OR.

162 PROGRAMMING

HORNING, J.ds, & WORTNAN, D,B. SOFTWARE HUT: A COMPUTER PROGRAM ENGINEERING

PRCJECT IN THE FORM OF A GAME, IEEE TRANSACTIONS ON SOFTWARE ENGINEERING,

1977, SE-3, 325-330.

DESCRIPTION:
THE SOFTWARE HUT (A SAALL SOFTWARE HOUSE) IS A CORSE PROJECT OESIGHED FOR A
GRADBUATE~LEVEL COURSE IN COMPUTER PROGRAM ENGINEFRING. THIS PAPER DESCRIBES
THE SOFTWARE HUT PROJECT AND DiSCUS3IES THE AUTHORS® EXPERIENCE USING IT IN
GRADUATE FOURSES AT THE UNIVERSITY Oi TORONTO. SUGGESTIONS FOR IMFROVEMENTS
IN fHE PROJECT ARE GIVEN., (RA)
6P, R,

103 STRUCTURED PROGRAM%NING

HOROWITZ, E, FORTRAN: CAN 1T BE STRUCTURED == SHOULD 1T BE? (OMPUTER,

JUNE 1975, 8<(6), 32-37,

DESCRIPTION:
IN ADDITION TO THE COMMONLY ACCETTED CRITERIA OF CORRECTNESS AND EFFICIENCY,
STRUCTURED PROGRAMMING EMPHASIZES THREE CRITERIA FOR DESIGA AND CODING =~
HEADABILITY, MODIFIABILITY, AND PROVABILITY, THIS PAPER EXPLORES THE
ADVANTAGES AND DISADVANTAGES OF STR{CTURED FORTRAN. 1T IS CONCLUDED THAT
STRUCTURED FORTRAN HAS BOTH GOOD POINTS AND LIFITATIONS, THAT USING
STRUCTURED FORTRAN DOES NCT NECESSARILY IMPLY THE USE OF STRUCTURED
PROGRAMMING, BUT ALSO THAT IT HAS SEVERAL ADVANTAGES THAT SHOULD PROYE
QENEFICIAL WHEN IT IS CAREFULLY APPLIED. <(MEA)
3¢, 10R,

194 LARGE SOFTWARE SYSTEMS
HOROWITZ, E. (ED.) PRACTICAL STRATEGIES FOR DEVELOPING LARGE SOFTWARE
SYSTEMS, READING, “ASSACHUSETTS: ADDISOK-WESLEY, 197S.

195 COMPUTER »ERSONNEL
HUNT, Do, & RANDHAWA, 8,5, RELATIONSHIP BETWEEN AND AMONG COGNITIV: VARIAELES
AND ATHIEVEMENY IN COMPUTATIONAL SCIENCt. EDUCATIONAL AND PSYCHOLOGICAL
MEASUREMENT, 1973, 33, 921-928.
DESCRIPTION:
A STUDY WAS LONDUCTED TO TEST THE VALIDITY OF AN INTUITIVE ANALYSIS OF TrE
RE2UISITE COGNITIVE ARILITIES REQUIRED FOR SUCCESS IN A SECOND YEAR COMPLTER
SCIENCE COURSE. TWELVE EXISTING TESTS OF COGNITIVE ABILITIES WwERE UTILIZED.
7 FOUR OF THESE TESTS WERE FOUND TO BE USFFUL PREDICTORS OF SUCCESS, AS
g SEASURED BY COURSE SRADE, (MEA)
- 5P, SR.
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196  USER FROFILE
HUNT, E., DIEHR, G., & GARNATZ, D. WHO ARE THE USERS? AN ANALYSIS OF
COMPUTER USE IN A UNIVERSITY COMPUTER CENTER. AFIPS CONFERENCE PROCEEDINGS,
1971, 38, 231-238 (ALSO TECHNICAL REPORT NO. 70=09~0S, SEATTLE, WASHINGTON: f
UNIVERSITY OF WASHINGTON, COMPUTER SERVICE GROUP, SEPTEMBER 1970).

197 SOFTWARE DEVELOPMNENT AND MAINTENANCE

IVIE, E.l. THE PROGRAMMER'S WORKBENCH == A MACNINE FOR SOZTWARE DEVELOPRENT,

COMMUNICATIONS OF THE ACMH, 1977, 20, 7406-753.

DESCRIPTION:
ON ALMOST ALL SOFTWARE DEVELOPMENT PROJECTS THE ASSUMPTION IS MADE THAT THE
PROGRAM DEVELOPMENT FUNCTION WILL BE DONE ON THE SAME MACHINE ON UMICH THE
EVENTUAL SYSTEM WILL RUM. 1IT 1S ONLY WHEN THIS PRODUCTION MACHINE IS
UNAVAILABLE OR WHEN ITS PROGRAMMING ENVIRONMENT IS TOTALLY INADEQUATE THAT
ALTERNATIVES ARE CONSIDERED, IN THIS PAPER 1T 1S SUGGESTED THAY THERE ARE
MANY OTHER SITUATIONS WHERE IT WOULD BE ADVANTAGEOUS TO SEPARATE THE PROGRANM
DEVELOPMENT AND MAINTENANCE FUNCTI/ & ONTO A SPECIALIZED COMPUTER WHICH IS
DEDICATED TO THAT PURPOSE. SUCH A COIMPUTER IS KERE CALL®D A PROGRAMRER'S
WORKBENCH., THE FOUR BASIC SECTIONS OF THE PAPER INTRODUCE TME SUBJECY,
OUTLINE THE GENERAL CONCEPT, DISCUSS AREAS WHERE SUCH AN APPROACH RMAY PROVE
BENEFICIAL, AND UESCRIBE AN OPERATIONAL SYSTEM UTILIZING THIS CONCEPT. (A)
sp, 7R,

19¢ PROSRAMMING
JACXSON, K., & BUCHAN, D.E. AN EXERCISE IN PROGRAM DESIGN (REPORT #O.
RRE=NEMO~2710)., MALVERN, ENGLAND: ROYAL RADAR ESTAEBLISHMENT, OCTOBER 1971,

199 PROGRAMMING
JACKSON, M2, PRINCIPLES OF PROGRAM DESIGN. NEW YORK: ACADEPMIC PRESS, 197S.

200 PRIGRAMMER PROOUCTIVITY
JOHNSON, JoR, A WORKING MEASURE OF PRODUCTIVITY, OATAMATION, FEBRUARY
1977, 2%(2), PP, 136=1C7; 10G9; 112.

2" PROGRA%MING
JOINT LOGISTICS COMMANDERS, FINAL REPORY OF THE JOINTY LOGISTICS COMMANDERS
ELECTFONLIC SYSTEMS RELIABILITY WORKSHOP, S5=9 MAY 1975, AIRLIE HOUSE. WARRENTON,
VIRGINIA: JOINT TECHNICAL CCORDINATING GROUP ON ELECTRONIC EQUIPMENTY
RELIASILITY. DEPARTMENT OF THE ARWY, THE NAVY AND THE AIR FORCE, OCTOBER 1975,
DESCRIPTION:
THE DEPARTMENT OF DEFENSE 1S CURRENTLY SEEKING METHODS TO IYPRCVE THE FIELD
RELIABILITY OF ITS ELECTRONIC SYSTEMS, PARTICULARLY WEAPON SYSTEMS, SINCE
WODEXN WEAPOMN SYSTEMS NOW CCNTAIN AN INCREASING NUMBER CF EFPREDDED DIGITAL
(OMPUTER SUSBSYSTEMS, THE QUESTION OF HOW TO OEVELOP HIGHLY RELIABLE COMPUTYCR
PROGRAMS (OR SOFTHARE) HAS BECO™E OF VITAL INTEREST TO EXECUTIVES AT THE
CIGHEST LEVELS OF GOVERNMENY, THIS PAPER ADODRESSES VTHE SGFTWARE RELIABILITY
JUESTION IX THIS CONTEXT AND DESCRIBES SOME OF THE PROBLEMS BEING
ENCOUNTEXED, THE REASONS FOR THEM, AND SUGGESTIONS FOR THEIR RESOLUTION.
(a)
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202 SPECIFICATIONS

JONES, M.N., HIPO FOR DEVELOPING SPECIFICATIONS. OATAMATION, MARCH 1976,
22(3), PP, 112; 114; 121; 125,

DESCRIPTION:

A PKECISE DEFINITION OF USER REQUIREMENTS 1S ESSENTIAL TO THE DEVELOPUENT OF
A CORRECT DATA PROCESSING SYSTEWM, TOO FREQUENTLY, THE CONTENTS OF
SPECIFICATION PACKAGES ARE FUZZY, INACCURATE, AND INCOKPLETE, nESUL(ING IN
SYSTENS WITH THESE SAME CHARACTERISTICS. IMAGINE, THEN, UNBERTAKING A DATA
PROCESSING PROJECT WITH NO WRITTEN USER SPECIFICATIONS, YET DELIVERING A
QUALITY SYSTEM WHICH MEETS USER REQUIREMENTS IN ALL RESPECTS. THIS NAY
SEEM IMPOSSIQLE, BUT 1T HAS BEEN ACHIEVED USING A TECHNIQUE KNOWN AS HIPO
T0 DSVELOP AND OOCUMENT SYSTEM SPECIFICATIONS. (A) .

4P, OR.

e03 DOCUMENTATION

Jubb, D.R. THE DOCURMEMTATION OF COMPUYER PROGRANS, 1IN INFOTECH INFORMATION
LT0. SOFTWARE EMGINEERING. BERKSHIRE, ENGLAKD: INFOTECH INFORMATION 1TD.,
’972' $11=424,

DESCRIPTION:

THIS PAPER PROVIDES A BRIEF INTRODUCTION TO THE PURPOSES OF COMPUTER PROGRAM
DOCUMENTATION, SEVERAL STAGES OF DOCUMENTATION ARE IOENTIFIEO AND THE
FUNCTIONS THAT EACH MUST FULFILL ARE SPECIFIED., THE STAGES GF DOCUMENTATION
CONSIDERED ARE: PROGRAM DESIGN, ERROR DIAGNOSIS, OPERATIONS, MAINYVENANCE,
DEVELOPMENT, AND MARKETING., (MEA)

12P, OR.

274 SOFTWARE TESTING AND VALJUATION

KANE, JoRe, & YAU, $.S. CONCURRENT SOFTWARE FAULT ODETECTION. IEEE
TRANSACTIONS ON SOFTWARE ENGINEERING, 1975, SE-1, 87-99.

DESCRIPTION:

A MODULE IS AN ABSTRACT COMPONENT OF A SOFTWARE SYSTEM. 1IT mMAY BE
INTERPRETED AS A MACHINE INSTRUCTION, HIGH LEVEL LANGUAGE STATEMENT,
SUBROUTINE, PROCEDURE, ETC. A SEQUENCE OF MOOULES IS EXECUTED FOR EACH
TRANSACTION PROCESSED BY THE SYSTEM, CONTROL FAULTS MANIFEST THEMSELVES

AS INCORRECY EXECUTION SEQUENCES. A GRAPH=THEORETIC mMODEL FOR SOFTWARE
SYSTEMS IS PRESINTED WHICH PERMITS A SYSTEM TO BE CHARACTERIZED 8BY IVS SET OF
ALLOWABLE EXECUTION SEQUENCES. IT IS SHOWN HOW A SYSTE® CAN BE STRUCYURED
SO THAT EVERY ENECUTION SEQUENCE AFFECTED BY A CONTROL FAULT IS 0BVIOUSLY
IN ERROR, I.E., NOT IN THE ALLOWABLE SET DEFINEO 8Y THE SYSTEM PFODEL.
FAULTS ARE DETECTED BY MONITORING THE EXFCUTION SEQUENCE OF EVERY
TRANSACTION PROCESSED BY THE SYSTEM AND COWPARING ITS EXECUTION SEQUENCE TO
THE SET OF ALLOWABLE SEQUENCES, ALGORITHRS ARE PRESENTED BOTH FOR
STRUCTURING A SYSTERm SO THAT ALL FAULTS CAN BE OETVECTED AND FOR FAULT
DETECTION CONCURRERY WITH SYSTEM OPERATION, SIMULATION RESULTS ARE
PRESENTED WHICH SUPPORT THE THEORETICAL DEVELOPMFXT OF THIS PAPER., (A)
13P, 10R,
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295 AUTOHATIC PROGRAMKING

KN4T, Eo THE SELECTION OF EFFICLENT IMPLEMENTATION FOR A HIGH-LEVEL LAMGUAGE.
It PROCEEDINGS OF THE ACH SYNPOSIUM ON ARTIFICIAL INTELLIGENCE AND PROGRAMMING
LANGUAGES, SIGPLAN NOTICES, AUGUST 1977, 12(8), 1AD=146 (ALSO: SIGART
NEWSLETTER, AUGUST 1977, NO. 64, 140-146),
NESCRIPTION:
THIS PAPER CONSIDERS THE PROSLEM OF IDENTIFYING AN EFFICIENT SET OF
IMPLEMENTATIONS FOR THE ABSTRACT CONSTRUCTS IN A VERY HIGH LEVEL PROGRAR
DESCRIPTION., LIBRA IS A SYSTEM THAT PRUNES AND EXPANDS A TREE OF PARTIALLY
IMPLEMENTED PROGRAM DESCRIPTIONS, GIVEN A SET OF REFINEMENT RULES FOR
GENERATING THE TREE. SEVERAL SETS OF RULES GROUP, ORDER, AND SELECT
REFINEMENTS. THE ANALYSIS OF THE COST OF A PROGRAM (OR PROGRAM PART) AT
ANY LEVEL OF REFINEMENT IS MAINTAINED FOR CCST COMPARISONS RETWEEN DIFFERENT
REFINEMENTS, FOR BOTTLENECK JIDENTIFICATION, AND FOR BRANCH AND BOUND SEARCH.
A)
7P, 11R.

226 STRUCTURED PROGRAMEZING

KATKUS, G.R. APPLYING STRUCTURED PROGRAMMING TO COMMAND, CONTROL, AND

COMMUNICATION SOFTWARE DEVELOPMENT., COMPUTER MAGAZINE, JUNE 1975, 8(6),

43=47.

DESCRIPTION:
MUCH HAS BEEN WRITTEN DESCRIBING STRUCTURED PROGRAMKING (SP) TECHNOLOGIES,
BUT LITTLE HAS BEEN WRITTEN CONCURNING MEASURAGBLE RESULTS FROM USING THOSE
TECHNOLOGIES TO CELIVER PROGRAMS WITHIN COST, TIME, ANO PERFORMANCE
CONSTRAINTS. SP TECHNOLOGIES MAVE BEEN APPLIED TO LARGE~SCALE REAL-TINE
PROGRAM DEVELOPMENT, ANALYVZED, AND FURTHER DEVELOPED AT HUGHES AIRCRAFT
COMPANY SINCE 1971, AS NEW SUFTWARE PROJECTS ARE STARTED, THE RESPECTIVE
MANAGERS MUST STHTE WHICH OF THE TECHNOLOGIES WILL AND WILL NOT BE USED.
THE USE OF THE APPLIED TECKNIQUES S THEN WONITORED YO DETERMINE BENEFITS
AND PROSLEMS AND TG DEFINE USEFUL MOOCIFICATIONS TO THE TECHNOLOGIES. (M)
5P, 2R.

227 SOFTWARE OESIGN
KATZAN, Ha, JRe SYSTEMS DESIGN AND DOCUMENTATION -~ AN IKTROOUCTION TO THE

HYPO METHOD. NEW YOURK: VAN NOSTRAND REINHOLD, 1976,

2.8 EMREDDED TRAINING IN SYSTEM FOR NAIVE USERS

KENNEDY, T.C.S. SOME BEHAVIOURAL FACTORS AFFECTING THE TRAINING OF NAIVE

USERS OF AN INTERACTIVE COMPUTER SYSTCEXN. INTERNATIONAL JOURNAL OF

MAN=MACHINE STUDIES, 1975, 7, 817-8_ 4.

DESCRIPTION:
THIS PAPER DESCRIBES THE DESIGN CONSIDERATIONS UNDERLYING THE DEVELOPRMENT
OF A SELF-CONTAINED COMPUTER SYSTEM WHICH IS TC FORM THE BASIS COF A MEDICAL
INFORMATION SYSTEM AT SOUTHEND HOSPITAL., A DETAILED TRIAL HAS BEEN
CONDUCTED TO EXAMINE THE PROBLEWS IN TRAINIHG NAIVE COMPUTER USERS IN THE
USE OF SUCHM A SYSTEM. THE TRIAL INVOLVED A LARGE SAMPLE OF CLERICAL AND
SECRETARIAL STAFF AND PROVIDED SO HOURS OF OBSERVATION AND MEASUREMENT
OF MAN-~MACHINE INTERACTION., ANALYSIS OF TEST RESULTS HAS REQUIRED THE
DEVELOPMENT OF NEW MEASURES OF PERFORKANCE FOR RECORDING BEMAVIORAL
VARIABLES, CONCEPTUALIZATION OF THE SYSTEM, AND LEVEL OF ABILITY,

IT 1S SHOWN THAT IT 1S POSSIBLE, WITH & SELF~TEACHING COMPUTER SYSTEM, TO

TRAIN "COMPUTER-NAIVE®” CLERICAL STAFF TO A HIGH DEGREE OF COMPETENCF IN A
VERY SMAL! NUMBER OF SHORT TRAINING SESSIONS. GEHAVIORAL PATTERNS ARE
EXAYINED wiTH REGARD TO THEIR INFLUENCE ON THE DESIEN OF COPMAND STRUCTURES.
(A)
18P, 12R.
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279 PRONDUCTION SYSTENMS

: KIBLER, D.F., NEIGHBORS, J.M., £ STANDISH, T.,A, PROGRAR MANJPULATION VIA AN
EFFICIENT PRODUCTION SYSTEM, IN PROCEEDINGS OF THE ACH SYMPOSIUN ON ARTIFICIAL
INTELLIGENCE AND PROSRAMMING LANGUAGES, SIGPLAN NOTICES, AUGUST 1977, 12(8),
163=174 (ALSO: SIGARY NEWSLETTER, AUGUST 1977, X0, 64, 163-174).

¢t0 PRIGRANRMING
] KNUTH, D0,E. AN EMPIRICAL STUDY OF FORTRAN FPROGRAMS, SOFTWARE=-PRACTICE AND
EXPERIENCE, 1971, 1, 105-133 (ALSO 16M RESEARCH REPORY RC~3276, 18M CORP,,
NARCH 1971; TECHNICAL REPORTY C5-186, STANFORD, CALIFORNIA: STANFORD UNIVERSITY,
COMPUTER SCIENCE DEPARTMENT, 1971). (NTIS NO,. AD 715513)
DESCRIPTION:
- A SAMPLE OF PROGRAMS, WRITTEN IN FORTRAN BY A WIDE VARIETY OF PEOPLE IN A .
4I0E VARIETY OF APPLICATIONS, WAS CHOSEN “AT RANOOM™ IN AN ATTEMPT TO *
DISCOVER QUANTEITATIVELY “WHAT PROGRAMMERS REALLY DO,™ STATISTICAL RESULTS ;
OF THIS SURVEY ARE PRESENTED HERE, TOGETHER WITH SOME OF THEIR APPARENY
IMPLICATIONS FOR FUTURE WORK IN COMPILER DESICUN. THE PRINCIPAL CONCLUSION
WHICH MAY BE DRAWN IS THE IMPORTANCE OF A PROGRAM “PROFILE,"™ NAMELY, A TABLE
OFf FREQUENCY COUNTS WHICH RECORD HOW OFTEN EACH STATEMENT 1S PEREORMED IN
A TYPICAL RUN; THERE ARE STRONG INDICATIONS THAT PROFILE~-KEEPING SHOULD
JECOME A STANDARLC PKACTICE IN ALL COMPUTER SYSTEMS, FOR CASUAL USERS, AS
JELL AS SYSTEM PROGRAMMERS., THIS PAPER IS THE REPORT OF A THREE~MONTH
STUDY UNDERTAKEN BY THE AUTHOR AND ABOUT A DOZEN STUDENTS AND
REPRESENTATIVES OF THE SOFTWARE INDUSTRY DURING THE SUMMER OF 1970. 1IT IS
HOPED THAT A READER WHO STUDIES THIS REPOKT WILL OBTAIN A FAIRLY CLEAR
CONCEPTION OF HOW FORTRAN IS SEING USED, AND WHAT COMPILERS CAN DO ABOUTY
IT. (M)
42P, 19R,

21 STRUCTURED PROGRAMMING
KNUTH, D.E. A REVIEwWw OF “STRUCTURED PROGRAMPING"™ (TECHNICAL REPORY NO. STAN-
CS=73=371)., STANFORD, CALIFORNIA: STANFORD UMIVERSITY, COMPUTER SCIENCE
DEPARTMENT, 1973,

212 STRUCTURED PROGRAMMING

KNUTH, D.,E. STRUCTURED PROGRAMMING WITH GO TO STATEMENTS, COMPUTING SURVEYS,

1974, 6, 261=331.

DESCRIPTION:
A CONSIDERATION OF SEVERAL DIFFERENT EXAPPLES SHEDS NEw LIGHT ON THE PROBLEM
OF CREATING RELIABLE, WELL=STRU'CTURED PROGRAMS THAT REHAVE EFFICIENTLY,
THIS STUDY FOCUSES LARGELY 0% TWwO ISSUES:z (A) IMPROVED SYNTAX FOR ITERATIONS
AND ERROR EXITS, MAKING 1Y POSSIBLE TO WRITE A LARGEP CLASS OFf PROGRARS
CLEARLY AND EFFICIENTLY WITHOUT GO TO STATEMENTS; (B) A RMETHODCLOGY OF
PROGRAM DESIGN, DEGINNING WITH READABLY AND CORRECT, BUT POSSIBLY
INEFFICIENT PROGRAMS THAT ARE SYSTEMATICALLY TRANSFORMEL IF NECESSARY INTO
EFFICIENT AND CORRECT, BUT POSSIBLY LESS READARLE CODE. THE DISCUSSION
BRINGS OUT OPPOSING POINTS OF VIEW ABOUT WHETHEP OR NOT GO TO STAYEMENTS
SHOULD &€ ABOLISHED,; SO®E MERIT IS FOUND ON BOTH SIDES OFf ThIS QUESTION,
FINALLY, AN ATTEMPY IS MADE TO DEFINE THF TRUE NATURE OF STRUCTURED
PROGRAMFING, AND TC RECOMMEND FRUITFUL DIRECTIONS FOP FURTHEP STuDY, (&)
41P, 1.2R,
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213 PROGRAHMING

KNUTH, D.,E. COMPUTER PROGRAMMING AS AN ART. COMMUNICA'IONS OF THE ACM, 1974,

12, 667=-673,

DESCRIPTION:
SUCH HAS BEEN WRITTEN ABOUT THE NEED FOR CORPUTER PROGRAMPING TO MAKE A
TRANSLTION FROM AN ART TO A DISCIPLINED SCIENTE. IMPLICIT IN SUCH REMARKS
IS THE IDEA THAT AN ACYIVITY THAT IS CLASSIFIED AS AN ART IS LESS DESIRABLE
THAN ONE CLASSIFIED AS R SCIENCE. THIS PAPER ATTEMPTS TO DEMOKSTRAYE THAY
COMPUTER PROGRAMMING IS AN ART BECAUSE IT INVOLVES ACCUMMULATED REAL WORLD
KNOWLEDGE, REARUIRES SKILL AND INGENUITY, AND PRODUCES OBJECTS OF BEAUTY.
A PROGRAMMER WHO VIEWS HIMSELF AS AN ARTIST WILL ENJOY WHAT HE DOES AND WILL
00 IT BEVTTER., (MEA)
7P, 35R.

214 PROGRAMMING LANSUAGES

KNUTH, D,E., & PARDO, L.T. THE FARLY DEVELOPMENT OF PROGRAMMING LANGUAGZS

(TECHNICAL REPORT STAN=CS-76~-562). STANFORD, CALIVFORNIA: STANFORD UNIVERSITY,

DEPARTMENT OF COMPUTER SCIENCE, AUGUST 1976. (NTIS NO. AD AC32123)

DESCRIPTION:
THIS PAPER SURVEYS THE EVOLUTION OF HIGH LEVEL PROGRAMMING LANGUAGES DURING
THE FIRST DECADE OF COMPUTER PROGRAMFING ACTIVITY, WE DISCUSS THE
CONTRIBUTIONS OF ZUSE (PLANKALKUEL, 1945), GOLDSTINE/VON NEUMANN (FLOW
OIAGRAMS, 1946), CURRY (COMPOSITION, 1946), MAUCHLY ET AL (SHORY CODE,
1957), BURKS, C(INTERMEDIATE PL, 195C), RUTISHAUSER (1951), BROEHM (1951),
GLENNIE CAUTOCODE, 1952), HOPPER ET AL (A=2, 1953), LANING/ZIERLER (1953),
BAZLKUS ET AL (FORTRAN, 1954=1957), BROOKEK {MARK I AUTOCCOE, 1954), XAMQUIN/
LIUBIMSKIL (PI=-PI-2, 1954), ERSHOV (PI=PI, 1955), GREMS/PORTER (BACAIC,
1955), ELSWORTH ET AL (KOMPILER 2, 1955), BLUM (ADES, 1956), PORLIS ET AL
(IT, 1959), KATZ ET AL (MATH-MATIC, 1956-1958), HOPPER ET AL .(FLOW=-MATIC,
1956~1958), SAUER/SAMELSON (1956-1958). THE PRINCIPAL FEATURES OF EACH
CONTRIBUTION ARE ILLUSTRATED; AND FOR PURPOSES OF COMPARISON, A PARTICULAR
FIXED ALGORITHM HAS BEEN ENCODED (AS FAR AS POSSIBLE) IN EACH OF THE
LANGUAGES, THIS RESSARCH IS BASED PRIMARILY ON UNPURLISHED SOURCE
YATIRIALS, AND TAE AUTHhORS HOPE THAT THtY MAVE BEEN ABLE TO COMPILE A FAIRLY
COMP{FTE PICTURE OF THE EARLY DEVELOPMEATS IN THIS AREA. (A)
11P, 127R,

215 SOFTWARE DEVELOPMENT

KRALY, T.P., NAUGHTON, Jod., SUITH, R.L., & TINANOFF, N. STRUCTURED

PROGRAVMING SERIES (VOL. 8): PROGRAY DESIGN STUDY; FINAL REPORYT (KEPORT NO.

RADC=TR=74-3 )00 L=2), GRIFFISS AFB, NEFW YCRAK: RO™E AR DEVELOPFENT CENTER,

wAY $975. (NTIS NO. AD AM16415)

DESCRIPTION:
THIS VOLUME REPORTS ON PROGRAM DESIGN TOOLS AND TECHNISUES. 1T EVALUATES
THESE TOOLS AMD TECHNIQUES DETERMINING THEIR RELATIONSHIP TO STRUCTURED
PROGRAMMING TECHNOLOGY AND PRESENTS YHEIQ ADVANTAGES AND DISADVANTAGES.
THE *AJOR CONCLUSION OF THIS RECORT IS ThAT PROGRAM DESIGLN LANGUAGES, AS
WELL AS DETAILED SFLOWCHARYS, FACILITATE €YPRESSION OF PROGRAM CONTROL FLOW
JUT THE FORMER IS YORE EASILY PRODUCED AND MAINTAINED AT LESS EXPENSE. (A)
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3 216 PROGRAMMING g
A% KREITZBERG, C.B., & SHNEIDEPMAN, B, THE ELEMENTS OF FORTRAN STYLE: :
g TECHNIGUES FOR EFFECTIVE PROGRAMNING. NEW YORK, NEW YORK: HARCOURT DRACE, 3
30 972.

3% DESCRIPTION:

35 THE ATTRIBUTES OF A WELL-WRITTEN COMPUTER PROGItAN ARE EVIDENT. 1T IS

g EFFICIENT, FAST, WELL-DOCUMENTED, ELEGANT, AND, OF COURSE, CORRECT. HOW 70

2 WRITE SUCH A PROGRAM IS NOT SO OBVIOUS. BY PRESENTING ESSENTIAL TECKNIQUES

- ¥ OF FORTRAN STYLE, THIS BOOK TEACHES THE ART OF WRITING A GOOD PROGRAM. {
2 EACH TECHNIQUE IS CAREFULLY EXPLAINED AND THE RATIONALE FOS 1T IS GIVEN SO

- THAT THE STUDENT CAN LEARN WHEN TO APPLY A RULE AND WHEN TO DEVELOP HIS OWN. i
£ IT IS OUR HOPE THAT "THE ELEMENTS OF FORTRAR STYLE™ Will ENABLE THE NOVICE N
g PROGRANMER TO BECOME A GOOD ONE AND THE S00D PROGRAMMER TO BECOME A BETTER !

P
)
%

ONE. (A, ABBR.)
127P, 23R.

217 PROGRAMMING STYLE
KREIT2BERG, C.B., & SHNEIDERMAN, B, THE ELEMENTS CF PROSRAMMING STYLE. MODERN

CATA, AYGUST 1972, 5, 40-41,

g

pr % 218 PROGRAMMING, INSTRUCTION

& KREITZBERG, C., & SWAMSON, L. A COGNITIVE MODEL FOR STRUCTURING AN

i INTROOUCTORY PROGRAMMING CURRICULUM,. AFIPS CONFERENCE PROCEEDINGS, 1974,

o o 43, 307-311.

5 DESCRIPYION:
5y INCREASING ATTENTION IS BEING GIVEN TO UNDERGRADUATE TRAINING IN COMPUTER
f s USE AND "COMPUYER LITERACY™ IS RAPIDLY BECOMING A REGJIIREMENT OF THE

EDUCATED PFRSON., WHILE THE DEMAND FOR PROGRAMMING INSTRUCTION IS
%0 INCREASING, HOWEVER, LITTLE SYSTEMATIC ATTENTION HAS BEEN GIVEN TO hOW
s THAT INSTRUCTION MIGHT GE IMPROVED. IN THIS PAPER, WE WILL DISCUSS THREE
s - FACTORS THAT COULD LEAD TO YORE MEANINGFUL INSTRUCTION == PROVIDING
) SUFFICIENT CONTEXT, FACILITATING VERTICAL YTRANSFER OF CONCEPTS AND REDUCING
“COMPUTER SHOCK.” EMPIRICAL SVIDENCE 1S REQUIRED TO SUPPORT THESE
HYPOTHESES. (MEA)
SP, 13R,

219 ALTERNATIVE DATA BASE MODELS
KUY, %,, 8 SHNEIDERMAN, 8, TwC EXPERIMENTAL COMPARISONS CF RELATIONAL
AND HIERARCHICAL OATABASE MODELS (IFSM TECHNICAL REPGRT NO. 31), COLLEGE PARK,
MARYLAND: UNIVERSITY OF MARYLAND, DEPARTMENT OF INFORMATION SYSTEMS
MANAGEVENT, FEBRUARY 1978,

22¢ SUFTWARE PHYSICS
KULY, G. LANGUAGE LEVEL APPLIED TO THE INFORMATION CONTENT OF TEIHNICAL
& . PROSE. IN N,A, CHIGIER, & E.A. STERN (EDS,) COLLECTIVE PHENOMENA AND THE
e APPLICATION OF PHYSICS TO OTHER FIELDS OF SCIENCE. FAYETTEVILLE, NEW YORK:
BRAIN RESEARCH PUBLICATIONS, 1975,
DESCRIPTION:
ENGLISH PASSAGES WEFE USED YO ILLUSTRATE THE ABILITY Of & FORMAL REASURE OF
LANGUAGE LEVEL TO ODISCRIPINATE PASSAGES WRITVEN AT DIFFERENT LEVELS GF
DIFFICULTY. THE RESULTS OF THE EXPERIMENTS SHOWED THAT THE MEASLRES OF
LANGUAGE LEVEL AND INFORMATION CONTENT AFPEAR TO HAVE PROMISE IN THEIR
APPLICATION TO TECHNICAL ENGLISH. (0)
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TIME-SHARING VS, BATCH PROCESSING

LAMPSON, B.W., A CRIYIQUE OF "AN EXFLORATORY INVESTIGATION OF PROGRAMMER
PERFORMANCE UNDER ON=LINE AND OFF~_INE CONDITIONS". JEEE TRANSACTIONS ON
HUMAN FACTORS IN ELECTROMICS, 1947, HFE-8, 48-51,

DESCRIPTION:

THE PAPER BY GRANT AND SACKAAN (1967), “AN EXPLORATORY INVESTIGATION OF
PROGRAMMER PERFORMANCE UNDER ON~LINE AND OFF~LINE CONDITIONS"™ IS DISCUSSED
CRITICALLY, PRIMARY ERFPHASIS IS ON THIS PAPER'S FAILURE YO CONSIDER THE
MEANING OF THE NUMBERS OBTAINED., AN UNDERSTANDING OF THE NATURE OF AN
ON=LINE SYSTEM 1S NECESSARY FOR PROPER INTERPRETAYION OF THE OBSERVED RESULTS
FOR DEBUGGING TIME, AND THE RESULTS FOR COMPUTER TIME ARE CRITICALLY
DEPENDENT ON THE IDXOSYNCRACIES OF THE SYSTEM ON WHICH THE WORX WAS DONE.
LACK OF ATTENTION 70O THESE MATTERS CANNOT BE COMPENSATED FOR BY ANY AMOUNT OF
STATISTICAL ANALYSIS. FURTHEP™ORE, MANY OF THE CONCLUSIONS DRAWN AND
SUGGESTIONS MADE ARE TOO VAGUE TO BE USEFUL. (A)

4P, 11R.

SOFTWARE DEVELOPMENT

LAPADULA, L.J. ENGINEERING OF QUALITY SOFTWARE SYSTEMS (SOFTWARE RELIABILITY
MODELING AND MEASUREMENT TECHNIQUES) (REPORT NUMBER MTR-2648-VOL~B). BEDFORD,
MASSACHUSETTS: MITRE CORP,, JANUARY 197S

PROGRAMMING LANGUAGES

LECGARD, H.F, TEN MINI-LANGUAGES: A STUDY OF TOPICAL ISSUES IN PROGRAMMING
LANGUAGES., COMPUTING SURVEYS, 1971, 3, 115-146.
DESCRIPTION:

THE PROLIFERATION OF PROGRAMMING LANGUAGES HAS RAISED MANY ISSUES OF
LANGUAGE DESIGN, DEFINITION, AND IMPLEMENTATION. THIS PAPER PRESENTS A
SERIES OF 7EN MINI-LANGUAGES, EACH OF WHICH EXPOSES SALIENT FEATURES FOUND
IN EXISTING PROGRAMMING LANGUAGES. THE VALUE OF THE MINI=LANGUAGES

LIES IN THEIR BREVITY OF DESCRIPTION AND THE ISOLATION OF IMPORTANTY
LINGUISTIC FEATURES: IN PARTICULAR, THE NOTIONS OF ASSISNMENT, TRANSFER OF
CONTROL, FUNCTIONS, PARAMETER PASSING, TYPE CHECKING, DATA STRUCTURES,
STRING MANIPULATION, AND INPUT/OUTPUT. THE MINI-LANGUAGES FAY SERVE A
VARIETY OF USES: NOTABLY, AS A PEDAGOGICAL TOOL FOR TEACHING PROGRAMMING
LANGUAGES, AS A SURJECT OF STUDY FUR THE DESIGN OF PROGRAMMING

LANGUAGES, AND AS A SET OF TEST CASES FOR METHODS OF LANGUAGE
INPLEMENTAION OR FORMAL DEFINITION, (RA)

32P, 16R.

STRUCTURED PROGRAMMING

LEDGARD, H.F, THE CASE FOR STRUCTURED PROGRAMMING, BIT, 1973, 13, 45-57.
DESCRIPTION:

THIS REPORT IS MAINLY A RESPONSE TO A PAPER BY MENDERSON AND SNOWDEN,
"AN EXPERIMENT IN STRUCTURED PROGRAMMING."” THE NOTIONS OF STRUCTURED
PROGRAMMING, TOP=D0wH PROGRAMFING, AND STEPWISE REFINEMENT ARE COMPARECL,

AND SOME CAREFUL GUIDELINES FOR TKE PROPER USE COF STRUCTUREG PROGRAMMING
APPROACHES ARE SUGGESTED. (A2
13P, 6R.
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225 PROGRAN DESIGN
LEVIN, So.l.a A SHORT SURVEY OF MODELS IN THE DESIGN PROCESS (TECHNICAL REPORT
NO. 712, IRVINE, CALIFORNIA: UNIVERSITY OF CALIFORNIA, DEPARTMENT OF
INFORMATION AND COMPUTER SCIENCE, 197S.
DESCRIPTION:
A TAXONOMY FOR DESCRIBING MOOELS OF THE DESIGN PROCESS IS PRESENTED., THE
TAXONONY 1S USED IN COMPARING AND DISCUSSING SEVERAL TYPES OF DESIGN MODELS.
THE PAPER'S APPENDIX CONTAINS A SUMMARY DESCRIPTION FOR EACH MODEL THAT
IS DISCUSSED. (A)

226 SOFYWARE DESIGN
LEVIN, S.L. PROBLEM SELECTION IN SOFTWARE DESIGN (TECHNICAL REPORT NO. 93).

piaeliy
& 3
P 3
b ¥
23
e, %

e IRVINE, CALIFORNIA: UNIVERSITY OF CALIFORNIA, DEPARTMENT OF INFORMATION

4 AND COMPUTER SCIENCE, NOVEMBER 1976.

; DESCRIPTION:

3 THIS PAPER REPORTS THE RESULTS OF RESEARCH INTO THE COGNITIVE PROCESSES OF
E: . SOFTWARE DESIGN. DESIGN IS VIEWED AS A COMPLEX ACTIVITY INVOLVING THREE
ks FUNDAMENTAL PROCESSES: SELECTING PROBLEMS TO WORK ON, GATHERING NEEDED

3 INFORMATION FOR THEIR SOLLTION, AND GENERATING SOLUTIGNS. A DETAILED RODEL
E: OF THE PROBLEM SELECTION PROCESS IS PRESENTED. (A, ABBR.)

e 96P, 19R.

g

1

3 227 ERRORS, PROGRAMMING

3 LIPOW, M, ESTIMATION OF SOFTWARE PACKAGE RESIDUAL ERROR (TECHNICAL REPORT

NO., TRW=55-72-09). REDONDO BEACH, CALIFORNIA: TRW, NOVEMBER 1972,
DESCRIPTION:
A METHOD FOR ESTIMATING THE NUMBER OF ERRORS REMAINING IN A SOFTWARE PACKAGE
IS PROPOSED AND ANALYZED. 1T 1S BASED UPON A SCHEME, PROPOSED BY H.D, MILLS
Ot 1B8M, IN WHICH A SET OF KNOWN ERRORS IS 'SEEDED® INTO THE SOFTWARE. A
SPECIFIED NUMBER OF TESTS IS CONDUCTED, EACH TEST CAPABLE OF FINDING ONE OF
THE INDIGENOUS OR UMKNOWN ERRORS, OR OHWf OF THE SEEDED ERRORS WITH THE
SAME PROBABILITY, OR OF FINDING NO ERROR., THE PROBLEM IS TO ESTIMATE THE
TWO PARAMETERS: N1, THE UNKNOWN NUMBER OF RESIDUAL ERRORS, AND G, THE
UNKNOWN PROBGABILITY OF DETECTING EITHER A SEEDED OR AN INDIGENOUS ERROR.
THE REASON YHE SEEDING 5CHEME WORKS, OfF COURSE, IS BECAUSE OBSERVED
DETECTION RATE OF SEEDED ERRORS WITH A KNOWN NUMBER OF SEEDED ERRORS
REMAINING YIELDRS INFORMATION ON THE NUMBER OF RESIDUAL INDIGENOUS ERRORS,
SINCE ThE LATTER ERRORS ARE DETECTED AT THE SAME RATE, RY ASSUMPTION. IN
ADDITION TO FINDING MAXIMUM LIKELIHOOD ESTIMATORS FOR N1 AND Q, THE
CONDITIONAL DISTRIBUTION OF THE MAXIMUM LIKELIHOOD ESTIMATOR FCR N1, GIVEN
e THE TOTAL NI'MBER OF ERRORS DETECTED, IS GIVEN ANALYTICALLY AND ALSO COMPUTED
2 IN TW4O CASES, fHE DISTRISUTION CALCULATION ALSO YIELDS THE MEAN AND THE
ROOYT FEAN SQUARE DEVIATION Of THE ESTIMATOR FOR N1, AMD CONSEQUENTLY, AN
INDICATION OF ITS BIAS AND PRECISION FOR VARIOUS TRUE VALUES OF N1, NUMBER

o
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o OF SEEDED ERRORS, AND OBSERVED TOTAL NUMBERS OF ERRORS. (A)
SN 13P, 2R.
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: 228 SOFIWARE METRICS

LIPOw, M., MEASUREMENT OF COMPUTER SOFTWARE «= FINDINGS AND KECOMMENDATIONS OF
THE JOINT LOAGISTICS COMMANDERS SOFTJARE RELIABILITY WORK GROUP (VOL. 1).
NOVEMBER 1975,
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LITECKY, C.R, A STUDY OF ERRORS, ERROR=PRONENESS, AND ERROR DIAGNOSIS OF
PROGRAMMING LANGUAGES WITH SPECIAL REFEREMCE TO COBOL. DOCTORAL DISSERTATION,
. UNIVERSITY OF MINNESOTA, MIMMEAPOLIS, MINNESOTA, 1974, (UNIVERSITY
. RICROFILMS NO. 74=-17, 263)
' DESCRIPTION:
AN EXPERIMENT WAS CONDUCTED TO EXAMINE THE TYPES AND FREQUENCIES COF ERRORS
MADE BY BEGINNING COBOL FROGRAMMERS. SUGGESTIONS ARE MACE FOR I[MPROVEMENTS
IN THE COBOL LANGUAGK, COBO.L COMPILERS, AND AUTOMATIC ERROR CORRECVION,
(MEA)
199pP, 47R.

! 229 PROGRAMMING, ERRORS
i

230 PROGRAMMING
LITECKY, C.R. ASSISTING STUDENTS TO AVOID CODING ERRORS IN THE (CBOL LANGUAGE.
AEDS JOURNAL, 1976 (WINTER), 36-38.
DESCRIPTION:
COBOL IS THE MOST WIDELY USED PROGRAMI:ING LANGUAGE FOR DATA PROCESSING;
MOST COMMERCIAL CODING IS DONE IN COBOL. YEY CCBOL HAS NOT BEEN TAUGHT AS
; EXTENSIVELY AS MIGHT BE EXPECTED, PERHAPS THE MAJOR REASON IS THAV THE
i COBOL LANGUAGE SEEMS TO HAVE A PARTICULARLY TROUBLESOWRE AND ERROR-PRONE

L SYNTAX FOR INEXPERIENCED PROGRAMMING LANGUAGT LEARNERS,

o TH1S SHORT PAPER PRESENTS DATA ON COBOL SYWJTACTICAL ERROR FPEQUENCIES

i AND AN APPROACH THAT INSTRUCTORS MAY USE TO ASSIST STUDENTS TC AVOID ERRORS
E WHILE LEARNING THE COBOL LANGUAGE. THESE DATA MAY ALSO BE HELPFUL IN

k. FINDING ERRORS DURING DEBUGGING OF SYNTACTICAL ERRORS IN COBOL PROGRAMS,

231 PROGRAMMING LANGUAGES
LITECKY, C.R., 8 DAVIS, 6,8, A STUDY OF ERRCRS, ERROR=PRONENESS, AND ERROR
CIACNOSIS IN COBOL. COMMUNICATIONS OF THE ACM, 1976, 19, 33-37,
DESCRIPTION:
THIS PAPER PROVIDES DATA ON COBOL ERROR FREQUENCY FOR CORRECTION OF ERRORS
IN STUDENT-ORIENTED COMPILERS, IMPROVEMENT OF TEACHING, AND CHANGES IN
PROGRAMMING LANGUAGE, COBOL WAS STUDIED BECAUSE OF ECONOMIC IMPCATAMCE,
WIDESPREAD USAGE, POSSIBLE ERRCR-INOUCING DESIGN, AND LACK OF RESEARCH. THE
TYPES OF ERROXS WERE JDENTIFIED IN A PILOTY STUCY; THEN, USING THE 132 ERROR
TYPES FOUND, 1,777 ERRORS WERE CLASSIFIED IN 1,400 RUNS OF 73 CrBOL STUDENTS.
ERROR DENSITY WAS HIGH: 20 PSRCENT OF THE TYPES CONTAINED 8C PERCENT OF THE
TOTAL FREQUENCY, WwHICH IMPLIES HIGH POTENTIAL EFFECTIVENESS FOR SOFTWARE-
BASED CORRECTION OF COBOL. SURPRISINGLY, ONLY FOUR HIGH-FPEQUENCY ERRORS
WERE ERROR-PRONE, WHICH IMPLIES MINIMAL ERROR INDUCING DESIGN. EQ PERCENT OF
COBOL MISSPELLINGS WERE CLASSIFIABLE IN THE FOUR ERROR CATEGORIES OF
PREVIOUS RESEARCHERS, WHICH IMPLYIES THAT COBOL MISSPELLINGS ARE CORRECTABLE
8Y EXISTENT ALGORITHMS, RESERVED WORD USAGE wAS NOT ERROR-PRONE, WHICH
k IMPLIES MINIMAL INVERFERENCE WITH USAGE OF RESFRVED WORDS. OVER 87 PERCENT
i OFf EPROR DIAGNOSIS WAS FOUND T0O BE INACCURATE. SUCH FEEDBACK IS NOT OPTIMAL
: FOR USERS, PARTICULARLY FOR TKE LEARNING USER OF COBOL. (A)
SP, 16R.
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o 232 ATTITUDES TOWARD SOFTWARE MAINTENANCE
? LIU, T.C. A LOJK AT SOFTWARE MAINTENANCE., DATAMATION, NOVEMBER 1576, 22{11),
B 51-5u,
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DERUGGING

LOESER, Koy & GAPOSCHKIN, E.M. THE SECOND LAW OF DEBUGGING., SOFTWARE=PRACTICE
AND EXPERIENCE, 1976, 6, 577-578.
DESCRIPTION:

234

DEBUGSING EFFICIENCY DEPENDS ON SEARCHING FOR TKE BUG IN THE RIGHT PLACE.
ON MANY OCCASIONS, WHEN CONFRONTED BY PARTICULARLY STUBBORN BUGS, THE
PRINCIPLE: 'IF YOU DPON'T SEE THE BUG WHERE YOU'RE LOOKING, THEN YOU'RE
LOOKING IN THE WRONG PLACE,* HAS HELPED US GREATLY. WE HAVE COME TO REFER
TO THIS PRINCIPLE AS THE SECOND LAW OF DEBUGGING., OUR PRACTICAL EXPERIENCE
WITH IT SXTENDS OVER h DOZEN YEARS. ON MANY OCCASIONS (JUDGING AFTER THE
FACT), USE OF THIS LAW ENABLED US TO LOCATE A BUG MORE QUICKLY THAN WE
OTHERWISE WOULD HAVE DONE, ON MANY OTHER OCCKLSIONS (AGAIN JUDGING AFTER THE
FACT), WE WOULD HAVE FOUMD A PARTICULAR BUG ™MORE QUICKLY IF WE HAD USED IT.
JE ARE THOROUGHLY CONVINCED THAT THE SECOND LAW IS A KEY TO MORE RAPID
DERUGGING., 1T, THEREFORE, MERITS WIDER RECOGNITION AND APPLICATION, (A)

PROGRAMMING

LOVE, L.T. RELATING INDIVIODUAL DIFFERENCES IN COMPUTER PROGRAMMING PERFORMANCE
TO HUMAN INFORMATIGN PROCESSING ABILITIES, UNPUBLISHED DOCTORAL DISSERVATION,
UNIVERSITY OF WASHINGTON, 1976.

23S

SOFTWARE DEVELOPMENT PROCESS

LOVE, L.T, A REVIEW OF THE VARIABLES WHICH INFLUENCE THE SOFTUARE DEVELOPMENT
PROCESS (TECHNICAL REPORT NO. 761SP001). ARLINGTON, VIRGINIA: GENERAL ELEZTRIC
COMPANY , 1976.

DESCRIPTION:

236

THE SOFTWARE DEVELOPMENT PROCESS IS DIVIOED INYO TYHREE STAGES =+ TASK
DEMANDS, PROGRAM DEVELOPMENT PROCESS, AND OPERATING PROGRAM, THE PROGRAM
DEVELOPMENT PROCESS IS FURTHER DIVIDED INTO FOUR COMPONENTS -~ PROGRAMMER,
COMPUTER SYSTEM, WORK ENVIRONMENT, AND SOFTWARE DEVELOPMENT SYSTEN,

WITHIN THIS FRAMEWOPK, RECENT WORK IN SOFTWARE ENGINEERING AND PSYCHCLOGY
ARE REVIEWED AND DISCUSSED. MOST OF THE GENERAL FAPERS IN THE FIELD GF
SOFTWARE ENGINEERING ARE INCLUDED IN THIS REVIEW. (A)
45P, 69R.

SOFTWARE PHYSICS

LOVE, L.T., & BOWMAN, A.B, AN INDEPENDENT TESY OF THE THEORY OF SOFTWARE
PHYSICS. SICPLAN NOTICES, NOVEMBER 1976, 11(11), 42-49,
DESCRIPTIOAN:

RECENT WORK IN THE FIELD OF SOFTWARE PHYSICS HAS PROOUCED SEVERAL HYPOTHESFS
RELATING THE NATURE OF ALGORITHMS TO MEASURARLE PROPERTIES OF COMPUTER
PROGRAMS, ONE HYPOTHESIS IS THAT HALSTEAD'S MEASURE OF E, THE NUMBER OF
ELEVENTARY MEMTAL DISCRIMIMATIONS REQUIRED TO IMPLEMENT AN ALGORITHM, 1S
STRONGLY RELATED TO “EASURABLE PROPERTIES OF COMPUTER PROGRAMS, SEVEKAL
EXPERIMENTS HAVE SHOWN A SURPRISINGLY HIGH CORRELATION BETWEEN E AND SUMH
MTASURABLE PROPLRTIES OF PROGRAMS AS NUMBER OF BUG , CODING TIMES, ETC, THIS
PAPER PRESENTS TME RESULTS OF AN INDEPENDENT STUDY G TEST THIS HYPOTHESIS,
HALSTEAD'S MEASURE IS CALCULATED FOR THE TEST PROGRAMS USED XM TwO STUDIES
PUHLISHED BY OTHER INVESTIGATCRS (GOULD, 1975; WEISSMAN, 1674). CORRELATIOMNS
ARE GIVEN BETWEEN ¥ AND GOULD'S “EDIAN DEBUG TIME (R=.,2C) AND AVERAGE NLMBER
OF ERRORS (R=,78), AND BETWEEN E AND WEISSMAN'S COMPREHENSION QUIZZES AND
SELF-EVALUATIONS (COPRELATIONS RANGE FROY¥ ~,97 70 +,37), (A & HRR)
3P, 11R,
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SOFTWARE DEVELOPMENT PROCESS

LOVE, L.T., & FITISIMNONS, A. A SURVEY OF SOFTWANE PRACTITIONERS YO IDERIIFY
CRITICA® FACTORS IN THE SOFTWARE DEVELOPMENT TROCESS (TECHNICAL REPORT NO.
TED6AST).  ARLINGTOM, VIRGINIA: GENERAL ELECTRIC COMPANY, IWFORMATION SVSTENMS
PROGRAMS, 1976,

DESCRIPTICN:

WE MUST FIRST IOENTIFY THE CRITICA) AND INEFFICIENT COMPONENTS OF TRHE
SOFTWYARE DEVELOPMENT PROCESS, THEX DETENMINE WHICK ONES CAN BE ELIAINATED
OR IMPROVED., THE PRESENT RESEARCH PROJECT WAS CONCEIVED AS A STEP TOWARD
THE IDENTIFICATION OF CRITICAY COMPONENTS OF THE SUSTWARE DEVELODMENT
PROCESS.

ESSENTIALLY, wé DECIDED 70 POLL THOSE PEOPLE MOST QUALIFIED YO PINPOINTY
CURRENT SOFTWARE DEVELOPMENT ODIFFICULTIES; viZ., YHE SOFTWARE DPEVELOPERS
THENSELVES. WE RECOGNIZE THAT THE INTHOSPECTIONS GF SOFTWAKE PRACTITIONERS
MAY HOT GENERATE THE ULTIMATE ANSWERS SIWCE THC CIFFICULTIES WHICH THEY
FELIEVE TO BE MOST CRITICAL NMAY NOT, IN THE FINAL ANALYSIS, BE THE MOST
CRITICAL., YE, THEREFORE, MAKE NO PRETENSE THAT WE ARE FINDING THE ANSWER
T0 OUR QUESYION., RATHER, UPON CI'ICLUSION OF THIS EFFORT, WE CAN ONLY SAY
THAT WE KNOW WHAT SOFTWARE PRALTITIONERS 'THINK? THE ANSUER IS,

A SIGNIFXCANT CONTRIBUTION OF THIS WORK WILL BE THE ABILITY TO NOT GikLY
SOENTIFY THI CRITICAL COMPONENYTS OF THE SOFTWARE DEVELOPMENT PRT(ESS, BUT
ALSO TO HAVE AN INDEX OF THE CRITILALITY OF EACH SUTH CCHPUIWNT.

FAPULAYION SAMPLED: TWO HUNDRED SURVEYS WERE SEHT CUT TO SOFTWARE
DEYELOPERS AND MANAGERS IN FIVE LOCATIOC:S ©F GENERAL ELECTRIC, THESE
IR UODED SN SENT TO ARLINGTON; 695 Se®T 7D SUNNYVALE; 3C V& BELTSVILLE; 10
TO SCHENECTADY; ARD SC TO SYRACLUSE, (HE RESPONDENTS INCLUDED ANY PERSON WHO
daS OR HAD BEEN DJRECT.Y IANVOLVED IN DEVELOPEING SOFTWARE FOR AT LEAST ONE
YEAR. THE RESPONDEHTS WERE INSTRUCTED TN ANSUER EACK QUESTION BASED 9IN
THEIR OWN EXPERIENCES IN SCFTWARE DEVELOPMENT PROJECTS. BECA/SE OF TKE
RAP1O RA7E OF CHANGE OF METKODS AND TOOLS IN YHE SOFTWARE FIELD, THE
RESPONDENTS WERE ASKED THATY RESPOKSES BE LIMITED 7O EXPERIENCES DURING THE
LAST TWO YEARS,

DESCRIPTION OF SURVEY: THE SURVEY WAS COMPOSED OF THRIE SECTIOGNS AND A
COVER LETVER DESCRIBING THE PURPOSE AND GENERAL JUTLINE OF THE SURVEY,

(A COPY OF THE COMPLETE SURVE, IS Ii APPENDIX A.,) (A)

DEBUGGING

LUVE, R.E. OPTIMISING COMPUTER SOURZE LANGUAGE USING A VISUAL DISPLAY. IN
PRQCEEDINGS OF THE INTERNATIONAL SYMPQSIUM ON MAN-HACHINE SYSTEMS, 8-12
SEPTEMBER 1969 (VOi. 1), 1EEE COMNFERSNCE RECCRD O, 69C58~mMPS, INSTITUTE OF
ELECTRICAL AND ELECTRONIC ENGINEERS,
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239 SOFTWARE DEVELOFPHENT PROCESS

LOVE, T., & FITISINMONS, A. A SURVEY OF SOFVTWARE PRACTITIOKERS TO IDENTIFY

CRITICAL FACTORS IN THC SOCTWARE DEVELOPMENY PROCLESS (REPORT NO. 77ISPCO2).

ARLINGTON, VIRGINIA: GENGRAL ELECYRIC CORPANY, INFORRATION ZYSTEMS PRIGRAMS,

JANUPRY, 1977,

DESCREPTION:
IT HAS BECOME INCREASINGLY IBFORTANY t'ITHIN GE TO IVPROVE THE PRODUCTIVITY
OF PROGRAMMERS AS WELL AS TVHE PELIABILITY OF YHE SOFTWARE THEY PRODUCE, TO
PROVIDE US WITH INFCRMATIZH AS YO WHICH COKPONENTS OF THE SOFTUARE
DEVELOPRENT PROCESZ ARE NOST IMPORYANT TO THE OVERALL SULIES3 OF A SOFTUARE
DEVELOPRENT Z7¢ORT, WE SURVEYED 89 SOFTWANE PRACTITIONERS FRO% & GE
LOCATIONS.

WE ATTEAPTED TO ELICIT THE SARE TYPE OF INFORMATION IN THREE DIFFERENT
WAYS: 1) RATIMGS OF THE CRITICALITY CF 100 INOIVIDUAL PRIELEMS, 2) RANK
ORDERING OF CLASSES OF PROBLEMS, AMD ) OPEN-ENDED QUESTIONS REQUESTING
SIMILAR INFCRMATION.

NO SINGLE PROBLEM STOOD OUT AS WOST CRITICAL !N ALL TVHREE SECTIONS OF THE
SURVEY. 1IN SETTIOXN 1, MCST CRITVICAL OIFFICULYIES GEIRE RELAYED TO THE
MANAGEMENT PLAN AliD REQUIREMENTS ANALYSIS, OY TGMTRAST, ON THE OPEN-ENDED
QUESTIONS, THE SINGLZ HOST IMPORTANT FACTOR COMTRIBUTING YO THE SUCCE3S OF
SOFTWARE DEVELCPRENT EFFORTS WAS CLAIRED 10 BZ COMPETENT AND CZOOPERATIVE
PEOPLE. (A)
40P, 3R,

240 SCFTWARS DEVELOPMENT

LUPPING, F.fi., & SMITH, R.L. STRUCTURED PROGRAMMING SERIES (¥WOL. 5):

PROSRAMMING SUPPORT LIBRARY (PSL): "UHCTIONAL REQUIREMENT: FINAL REFPORT

{REPORY KN, RAD(=TR=74=-300-VOL~-57. GRIFFIS AFB, NtU YORK: ROME AlR DEVELOPRENY

CENTER, JULY 1974, (NTIS NO. 4D AD03339)

DESCRI>TION:
THIS REPORT DESCRIBES THZ FUNCVIONAL REQUIREMENTS FOL A PROGRANNING SUPPORT
LIBRARY, PROGRAMMING SUPPORT LISRARIES ARE USED YO SUPPORT THE DEVESOPMENT
AND MAINTENANCE OF COMPUTER PROGRAMS, THIS REPORT CONTAINS A GENERAL
DESCRIPTION OF THEt FUNCTYIONAL REQUIREMENTS FOR » SPECIFIC PROGRAAMING
SUPPORY LIBRARY. EIGHT GENERAL FUNCIIOWAL AREAS AND THE REQUYREMENTS
RELATED TO O¥W«l  JE IMPLEMENTA(ION ARE DESCRIBED. ITHS REPOPT ALSO UONMTAINS
HIPO (MIERARCHY IMPUT PROGTESS OUTPUT) CHARYTS WHICH PROVISE A GRAPHICAL
REPRESENTATION OF THE FUNCTIONAL REQUIREREINTS. (A}
55p, SR,

241 LEARNING OF PRQCEDURES
LYON, D., & THOMAS, J.0., SR, PREDICTING INSUFFICYENTY LSARNING OF A COMPLEX
PROCEDURE (TECHNICAL REPORY RC-5627). VYORKTOWN HEIGHYS,. NEW TORK: 1BM WATSON
RESEARCH CENTER, JULY 1977, (NTIS NO AD 40555863

242 INFORMAT (ON SYSTEMS

MADNICK, S.E, TRENOS IN TOMPUVERS AND COKPL.7NG: THE INFORMATION UTILITY,

SCIENCE, 1977, 195, 1191-1199,

DESCRIPTION:
ThHe FOMPLEXITY, I~TERDEVZENDENCE, AND RAPIDITY Ot EVENTS IN MQDERN SOCIETY
HAVE ACLEI ERATED DEMANDS FOR MORE EFFECTIVE WAYS TO STORE, PROCESS, AND
MANAGE INFORMATION., ADVANCES IN BOTH COMPUTER HARDWARE (FLECYRONICS) AND
SOFTWARE (PROGRAMMING) HAVE PROVIDEDR THE TELHMOLOGY THAT CAN RAKE IT
POSS.BLE TG EFFELTIVELY ADDRESS MANY OF THESE ODEMAMDS, IN THIS ARTICLE, "
REVIEW THE STRUCTURE OF CLASSICAL COMPUTCR-BASED INFORMATION SYSTEMS AND
THEN CONSIDER TUZSE ADVANCES AND SHOW HOW THEY FIT INTO THE EVOLUTION
OF THE INFORMATION UTILIVY., (A)
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243 PROGRAN STYNTHESIS

MANMA, 2., & WALDINGER, R, THI AUTORATIC SYNTHESIS OF RECURSIVE PROGRANS.

JN PROCEEDINGS OF THE ACR SYMPOSIUM ON ARTIFICIAL INTELLIGENZE AND PROGRANTING

LANGUAGES, SIGPLAN NOTICES, AUGUST 1977, 12(8), 29-36 (ALSO: SIGART NEWSLETTER,

OESCRIPTION:
WE DESCRIBE A DEDUCTIVE TECHNIQUE FOR THE AUYORMARYIC CONSTRUCTION OF
RECURSIVE PROSRAMS TO MEET GIVEN IWPUT-OUTPUT SPECIFICATIONS. TVHESE
SPECIFICATIONS EXPRESS WHAT CONDITIONS THE OUTPUT OF THE DESIRED PROGRAR
IS EXPECTED TO SATISFY. THE DEDUCTIVE TECHNIQUE INVOLVES TRANSFORMING THE
SPECIFICATIONS BY A COLLECTION OF RULES, SUMNONED BY PATTERN-DIRECTED
FUNCTION INVOCATION., SOME OF THESE TRANSFORMATION RULES ERPRESS ThE
SEMANTICS OF THE SUBJECT DOMAIN; OTHERS REPRESENT MORE GENERAL PROGRAMMING
TECHNIQUES., THE RULES THAT INTRGOUCE CONDITIONAL EXPRESSIONS AND RECURSIVE
CALLS INTO THE PROGRAM ARE DISCUSSED IN SOME DETAIL.

THE OEDUCTIVE TECHNIQUES DESCRIBED ARE EMBEDDED IN A RUMING SYSTENM
CALLED SYNSYS. THIS SYSTERK ACCEPYS SPECIFICATIONS EXPRESSED IN HIGH-LEVEL
DESCRIPTIVE LANGUAGE AND ATTEMPYS TO TRANSFORM THERM I1.T0 A CORRESPOUNDING
LISP PROGRAM, THE TRANSFORMATION RULES ARE EXPRESSED IN THE QLISP
PROCRANMING LANGUAGE. THE SYNTHESISE OF TWO PROGRAMS PERFORMED BY THE
SYSTEM ARE PRESENYED. (A)
3P, 13k,

26% PROGRAMMING
HAVER, R.E. DIFFERERT PROBLEM=-SOLVING COMPETENCILS ESTABLISHED IN LEARNING
COMPUTER PROGRAMMING WITH AMEL WITHOUT MEANINGFUL MOOELS. JOURNAL OF
EDUCATIONAL P3IVIHOLOGY, 1975, 67, 725734 (ALSO INSTRUCTIONAL VARIABLES IN
MEANINGFUL LEARNING OF COMPUTER PROGRAMMING, INDIANA MATHEMATICAL PSYCHOLOGY
PROGRAR RKEPORT NO. 75-1, BLOOMINGTON, INDYANA: IWNDIANA UNIVERSITY, DEPARTMENT
OF PSYCHOLOGY, 1575).
DESCXIPTION:
ONE HUNDRED SEVENTY=SIX NONPROGRAMMERS LEARNED A CORPUTER FROGRARBIKG
LANGUAGE BY A METHOD (HODELY TNAT EMPHASIZED A DIAGRAM MODEL OF A CONMPUYER
EXPRESSED IN FAMILIAR TER®S OR BY A METHOD WITH NO MODEL (NONMODEL) AND
THEN PRACTICED ON EXER{™LES AND TOOK A POST VTEST, 1IN LEARNING AND POST
TEST PERFORMAMCE, MOOE: SUBJELTS FCRVORNETD BEST ON INTERPIETATION OF
PROGRAMS AND ON PRIUBLENS REQUIRING LOOPING, WHILE NONFODEL SURJECTS EXCELLED
ON STRAIGHTYFORWARO GENERATION OF PROGRAMS, THE MODEL WAS SSPECIALLY
HELPFUL FOR LOW ABILITY SUBJECTS. PRACTICE IN INTERPRETATION HELPED
YONMODEL SUBJECTS MOST aNG PRACTICE IN WRITING SIMPLE PROGRAMS HELPED
*3DtL SUBJECTS MOST, 7ThE ROLES OF THE ™ODEL IN ESTABLISHING A MEANINGFUL
LEARNING SET, AND OF PRACTICE ON MATHAGENIC ACTIVITY, WERE DISCUSSED.
JR)
10P, t6R.
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245 PROGRAM COMPLEXITY
MCCABE, T.J. A COMPLEXITY MEASURE, JEEE TRANSACTIONS ON SOFTWARE ENGINEERING,
1976, SE-2, 308-32C.
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246 SOFTWAPE ENGINEEXING
YCCLURE, C.Y¥., TOP-0DOWN, BOTTOM-UP, AND STRUCTURED PROGRAMMING. IfEt
TRANSACTIONS ON 30FTWARE EMGINEERING, 1975, SE-1, 397-4C2.
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MCCRACKEN, D.D, REVOLUTIGN IN PROGRARMING: AN OVERVIEW. DATAMATION, DECEMBER
1973, S0-52.
DESCRIPTION:
THIS BRIEF ARTICLE INTRODUCES A SPECIAL ISSUE ON STRUCTURED PROGRAMMING.
(HAR)
3P, OR.

248 AUTORATIC PROGRAMMING
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NCCUNE, B.P., THE PS]1 PROGRAM MOOEL BUILDER. IN PROCEEDINGS OF THE ACH

SYRPOSIUN OK ARTIFICIAL INTELLIGENCE AND PROGRAMMING LANGUAGES, SISPLAN

NOTICES, AUGUST 9977, 12(8), 130139 (ALSO: SIGART NEWSLETTER, AUGUST 1977,

NO. 6" 130-1 39).

GESCRIPTION:
A SYSTEM CALLED THE PROGRAR MODEL BUILDER (PMB) IS BEING DESIGNEL AND
IMPLENMENTED TO PERFORM THE BASIC OPERATIONS REQUIRED TO SYNTHESIZE aND
RODIFY PROGRANS. PH3 PLAYS A CENTRAL ROLE 'S ONE OF THE EXPERT MODULES OF
THE PS1 PROGRAM SYNTHESIS SYSTEM. PMB BUXLDS A COMPLEYE AND CONSILYENT
PROGRAM NODEL FROM SMALL CHUNKS OF PROGRAM SPECIFICATION RECEIYVED FROM
OTHER PSI EXPERTS, PMB8 MUST DEAL WITH THE FACTY THAT THESE PROGRAM FRAGRENTS
OFTEN OMIT DETAILS AND NMAY BE INCOMPLETE, AMBIGUOUS, INCONSISTENT,
NONSPECIFIC, AMD ARBITRARILY ORDERED. THE INITIAL VERSION OF PMB HAS
SUCCESSFULLY SYNTHESIZED A FEW PROGRAM MODELS FROR FRAGMEHTS. THIS WORK
INCLUDES THE FVOLUTION OF A VERY HIGH-LEVEL PROGRAM MODELLING LANGUAGE,
THE IDENTIFICATION AND CODIFICATION OF USEFUL VERY HIGH-LEVEL PROGRAMMING
KNOWLEDGE ZINTLUDINE EGUIVALENCE TRANSFORMATIONS, AND THE IMPLEMENTAT7ON OF
A RULE-BASED PROBLER SOLVING SYSTER EMBODYING THIS KNOWLEDGE. (A)
10P, 12R.

249 NATURAL=-LANGUAGE PROGRAMMING
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MCGEE, R.T. THE TRANSLATIOM OF DATA STRUCTURE REPRESENTATIORS OF SIMPLE

QUEUING PROBLENS INTO PSS PROGRAMS AND ENGLISH TEXTY, MONTSREY, CALIFORNIA:

NAVAL POSTERADUATE SCHOOL, JUNE 1971, (NTIS NO, AD 757701)

DESCRIPTION:
ONE OF THE GOALS OF COMPUTER TECHMNOLCGY IS TO HKAVE THE ABILITY TO
CORMUNICATE WITH THE COMPUTER IN A NATURAL LANGUAGE SUCH AS ENGLISH, &
RESEARCH EFFORT UNDCRWAY AT THE NAVAL POSTGRADUATE SCHOOL INYOLVEDR THE
DESIGN AND IMPLEMENTATION OF A CUOMPUTER SYSTEM FOR TRAMSLATING HAYURAL
LANGUAGE DES"RIPTIONS OF SIMULATION PROGLEMS INTO EXECUTABLE COMPUIER
PRAGRAMS. IN THIS SYSTEM, ENGLISH TEXT IS TRANSLATED INTO AR INTERNAL
DATA STRUCTURE WHICH 1S THEN TRAJSLATED INTO & CONPUTER PROGRAP FOR
PERFORMING THE SIMULATION. THIS PAPER REPORTS ON AN EFFORT MADE TO AlD
THE USER CF THIS SYSTEM BY (1) EXTENDING THE CAPABILITIES OF AN EXISTING
PROCEDURE FOR TRANSLATING THE INTERNAL OATA STRUCTURE INTO A GPSS
SIMULATION PROGRAM, AND (2) OEVELOPINS A PROCEDURE FOR TRANSLATING THE
DATA STRUCTURE INTO ENGLISH TEXT SO Thc USER COULD SEE YHAT H1S INPUT TEXY
HAD BEEN CORRECTLY INTERPRETED. THE BASIC OPERAVION OF THE SYSTEm IS
DESCRIBED AND EXAMPLES ARE GIVEN YO ILLUSTRATE TAHE SYSTEM'S CAPABILITYES.
)
?s5r, .0R.
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250 STRUCTURED PROGRARNING

MCGOWAN, C. STRUCTURED PROGRAMMING: A REVIEW OF SORME PRACTICAL CONCEPTS.

COMPUTER MAGAZINE, JUNE 1975, 8(6), 25-30.

DESCRIPTICN:
THE SOFTWARE DEVELOPBENT PROCESS IS BEING REEXAMINED CRITICALLY THESE DAYS.
THERE ARE AT LEAST TWO REASONS FOR THIS RENEWED SCRUTINY: FIRST, THE
INEXORABLE ADVANCE OF HARDWARE TECHNOLOGY HAS NOW MADE SOFTWARE COSTS THE
CLEARLY DOMINANT COMPONENT OF COMPUTING COSTS., SECOND, ARMIDST THE FUROR
OVER STRUCTURED PROGRAMNING (SP), WE HAVE COLLECTIVELY REALIZED THAT WE CAN
INDEED 00 BETTER (IN AT LEAST THE CODING TUBFROCESS OFf SQFTWARE PRODUCTION),
THIS REALIZATION LEADS US 7O RECONSIDER CURRENT DESIGK AND IMPLEMENTATION
STRATEGIES FOR POSSIBLY BETVTER WAYS,

SP HAS BECOME A RALLYING POINT FOR METHODOLGSY CMANSES. IN THE LONG RUY,

THIS MAY WELL BE ITS MOST SIGNIFICANT IMPACT UPON PRODUCTION PROGRANMING
PRACTICES. SEVERAL NEW SOFTWARE TECHNIQUES AMD YOOLS UAVE GATHERED UNDEN
THE GONFALON OF SP, IN THIS PAPER, I WILL DISCUSS SOME IMPORTANT PRACTICAL
FEATURES OF THE ENSENBLE CALLED SP. (A)
6f, 11R,
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251 PROGRAMRING
MCGOWAN, C.l., & KELLY, J.R. TOP-DOWN STRUCTURED PROGRAMMING T:CHNIQUES.
NEW YORK, NEW YORK: PETROCELLI/CHARTER, 1975,

pied

252 STRUCTUREN PROGRAMNMING
MCHENRY, R, MEASURING PROGRAMMING IMPROVEMENT AT IBM-/SD., COMPUTER NAGAZINE,
JUN” 1975, 8(6), 49.

253 PROGRAMMING LANGUAGES

RCKEEMAN, W.M, ON PREVENTIKG PROGRAMKING LANCGIAGES FROM INTERFERING WITH

PROGRAM4ING, IEEE TRANSACTIONS OM SOFTWARE FAGINEERING, 1975, SE~%1, 19-26,

DESCRIFTION:
“IRTH HAS PROPOSED A METYHOD OF "STEPWISL REFINEMENT™ FOR wRITING COMPUTER
PROGRAMS, THIS PAFER PRUGPOSES THAY THZ STEPS BE EXPRESSED AS PROOFS, A
PROGRAM FOR THE EIGHT-QUEENS PROBLEM (S DEVELOF:D, AND THE PROOF METHOD IS
AFPPLIED ACROSS TWO OF THE STEPS QF THE DEVELO"NENT, THE STRENGTHS AND
WEAKNESSFS OF THE METHOD, AXD ITYS "MPLICATIONS FOR THE PROGRARMING PROCESS
AND PROGRAMMING LANGUAGE DESIGN A%E DISCUSSED., (A)
8P, 13R.

254 THROWAWAY MODULES,. APL
MCLEAN, E,R. THE CONCFPT OF THROWAWAY CODE, DATAMATION, MARCH 1977, 23(3),
PP, 139-140; 142; 144.

-68~




RN o1 ovn, + S TN g mtcterpatiormms; Ve o HITEIRL

I mz"""' &s‘f‘i‘
é?ik ﬂww
f}*u K

l.

N
. 3 . k » e Ty

‘-—é.--mm,-ﬂp«» Bt R ,,wr;mr@,,,,,%%,,

.éﬁm-eﬁ L ﬁw" ﬁcz’i‘vﬁ«xz&;‘:ﬁ@r L%-‘%\b «,.%’5

255 PETRI NETS FOR MOPELING INTERACYVIVE SYSTEMS

MELDZAN, J.A., A NEW TECHNIQUE FOR RODELING THE REHAVIOR OF MAN-NACHIKE

INFORRATION SYSYEMS. SLOAN MANAGEAENT REVIEW, 1977, 18(3), 28-46,

CESCRIPTICN:
A SERIOUS PROBLEM IN UNDERSTANDING OR DESIGNING NAN-MACHINE SYSTEMS IS THE
LACK Of POWERFUL, FORWAL TECHNIQUES FOR MODELING, GR DESCRIPING MAN-MACHINE g
INTERACTIONS. THIS PAPER FOCUSES ON MAN~MACHINE INTVERACTIONS IN RANAGEMENT 23
INFORMATION SYSTEMS. A MANAGEMENY INFORMATION SYSTEM HRS FOUR CRUCIAL B
CHARACTERISTICS THAT COMPLICATE MODELING == A LARGE NUMBER OF INTERACTING 1)
SUBSYSTEWS, HIGHLY PARALLEL BEHAVIOR, ASYNCHRONOUS COORDINATION OF =
SUBSYSTEWS, AND ALTERNATIVE BEHAVIOR OF SUBSYSTEMS, 1IT IS SUGGESTED THATY o
PETRI NETS OFFER A TECHNIQUE FOR RMODELING THAY IS FORMAL AND EXPLIC!T, k-
YIGHLY MODULAR, ARD COMPREHENSIVE AND CAN AID Ix BEYTER UNDERSTANDING %
WAN-MACHINE INTERACTIONS. <PEA)
18P, 21R.
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256 SO7TJARE DEVELOPMSHY
RERWIN, P.E. ESTIMATIMNG SOFTWARE DEVELOPMENT SCHEDULES AMND COSTS. IN

PROCEEDINGS OF THE ACHM DESIGN AUTOMATED WORKSHOP, 1972,
257 DEAUGGING S
MICHARD, A, ANALYSE DU TRAVAIL DE DIAGHOSrIC D*ERREURS LOGIQUES DANS UN F

PROGRANME FORTRAN (ANALYSIS OF THE WORK oF NIAGNOSYS OF LOGICAL ERRORS IN A
FORTRAN PROGRAM) (REPORY NO., C,0., 7602-R68), LE CHESNAY, FRANCE: INSTITUT DE
RECHERCHE D*INFORMATIQUE ET D'AUTOMATIQUE, 1975,

258 PROGRAMMING PRACTICES
MILLER, E.fF., JRe A SYNOPSIS OF FOMR APPROACHES TO EVALUATION OF MODERN

PROGRAYMING PRACTICE (REFORY NO. RP=6), 1A JOLLA, CALIFORNIA: SCIENCE

APPLICATIGNS, INC., OCTOBER 1975.

DESCRIPTION:
INTERNATIGNAL BUSINESS MACHINES HAS COMPLETED A SERIES OF REPORTS,
RADC~TR=30C, WHICH OUTLIME A NUW3ER OF PROCEDURES WHICH COLLECTIVELY ARE
CONCEIVED OF AS MODZIRN PROGRAMMING PRACTICES. THESE MODERN PROGRAMMING
PRACTICES ARE DESIGNED TC IMPROVE THE PRODUCTION OF SOFTWARE BY REDULING h

ERRGRS, ENHANCING AMENASILITY TO CHANGE, AND IMPROYING PERFORMANCE OF 3
INDIVIDUAL PROGRAMMERS, THUS REDUCING COSTS AND CONCOMITANTLY LOWERING R .
TINF TO CGMPLETE SOFTWARE PROJECTS, SINCE IMPLEMENTATION UF THESE e |
PRACTICES IS COSTLY IN TERMS OF TRAINING, SEYTING OF STANDARDS AXD o2
4ONITORING, IT 1S CONSIDERED PRUDENT TO EVALUATE HOW MODERN PRACTICES MIGHT 2
3E COMPARED TC CONVENTIONAL PROGRAMMING PRACTICES IH ORTCER TO ASSESS THE B
VALUE OF IMPLEMENTING THE PROGRAM ON A LARGE SCALE, THIS PAPER SUMMARIZES 5
THE ANALYSES MADE BY FOUR INDEPENDENT CONSULTANTS ABOUT HOW SUCH EVALUATIONS i
MIGHT BE CONDUCTED. (A) Y
19P, SR, 5
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259  STRUCTURED PROG. ANNING

MILLER, €. Fo, JR., & LINDAMOOD, G. E. STYRUCTURED PROGRAMNING: TCP~DOWN

APPROLCH. DATAMATION, DECEMBER 973, S0=52,

DESCRIPTION:
STRUCTURED PROGRATMING, 1F THE CURRENT LEVEL OF INTERES) AND CONTROVERSY
WITHIN THE COMPUTING COMMUMITY IS ANY MEASURE, IS AN IDEA WHOSE TIRE
HAS COAL. 1IN A VERY GENERAL YAY, STRUCTURED PROGRAPMING 1S A REFLECTION
OF THE CONCERN WITH FORM AND THE INTIRRELATIONSHIPS WHAICH EXIST BETWEEN THE
ATTRIBUTES OF # "GOOD™ PROGRAM AND WHAT THE PROGRAK IS SUPPOSED TO 00.
THUS, THE INTENSE INTEREST IN STRUCTURED PROGRAMMING MAY BE A MANIFESTATION
OF A COMING MATURATION OF COMPUTING WwHICH IS INTRINSICALLY A HUMAM ACTIVITY,
(A, ABBR.)
3p, 11R.

269 PROGRAMKING LANGUAGES
WILLER, E,F., JR., & WASSERMAN, A.I. HIGH ORDER LANGUAGE EVALUAYION PROJECT:
FINAL REPORY (TECHNICAL REPORT NO. 3/1~78~523-110-SF). SAN FRANCISCO,
CALIFORNEA: SCIEMCE APPLICATIONS, INC., FEGRUARY 1977.

261 TESTING

MILLER, J.C., & MALONEY, C.J. SYSTEMATIC MISTAKE ANALYSIS OF GIGITAL COMPUTER

PROGRAMS. COMMUNICATIONS OF THE ACM, 1963, 6, 58-63.

DESCRIPTION:
EFFECTIVE PROGRAM TESTING REQUIRES THAT EVERY PART OF THE PROGRAM BE
CONSIDERED. THIS PAPER DESCRIBES A METHOD FOR DETERMINING THE NECESSARY
YEST CASES AND FCILITATING THE LOCATION OF ERRORS. A PRINDCIPAL COMPONENT
OF THIS METHOD IS THE IDENTIFICATION OF BRANCHPOINTS THAT ARE AFFECTED BY
INPUT DACA. (MEA)
6P, 11%.
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262 GENERAL

RILLER, L,A, HARLAN KILLS ON "THE PSYCHOLOGY OF QUALIYY™ (REPORT NO. RC 3779),

VORKTOWN HEIGHTS, NEW YORK: IBM WATSON RESEARCH CENTER, RAY 1973,

DESCRIPTION:
IN PREPARING FOR AN OPEN DISCUSSION PAMNEL ON THE PSYCHOLOGY OF QUALITY
SCHEDULED FOR TYHE 1972 IBM SYSTEMS DEVELOPMENT DIVISION PROGRAIMING
SYMPOSIUM (RARCH 26=29, WASHINGTON, D.C.), A NURBER OF TENTATIVE SUGGESTION
QUESTIONS PREPARED 87 THE AUTHOR (AS MODERATOR) WERE SENT TO DR, HARLAN
MILLS, AND OTHER PANEL MEMBERS, FOR THEIR EVALUATION PRIOR TO THE SYRPOSIUN,
THE QUESTIONS, AND DR, MILLS® RESPONSES, ARE REPRODUCED VERBATIM IN THIS
REPORT,

DR, KILLS?Y COMMENYS REFLECT HIS THINKING AND PROPOSALS FOR ALRGST ALL
ASPECTYS OF PROGRAMMNING, RANGING FROM PROGRAMNER SELECTION AND HANAGEMENT
TO THE SPROGRAMMING WORK ENVIRONMENT, 1IN VIEW OF THE INCREASING INTEREST IN
AND INFLUENCE OF DR, MILL3® IDEAS (E.G., CHIEF PROERAMMER JEAM, TO}-DOWN
PROGRAMMING) , 1T wWAS BELIEVED USEFUL TO COANMUNICATE THIS INFORMATION YO
BROAL AUDIENCE.

A SECOND OBJECTIVE OF THIS DOCUNENTATION IS YO STIMULATE GENERAL INTEREST
IN LOOKING AT THE PROBLEMS OF PROGRAMMING AND PROGRAM QUALITY FROM A
BERAVIORAL POINY OF VIEW.

THE READER SHOULD KEEP IN MIND THAT THE QUESTIONS, AND ANSWERS, WERE
INTENDED TO EXPLORE A VARIEYY OF POSSIBLE RELATIONS BETWEEN PSYCHOLOGICAL
FACTORS OF PROGRAMMERS AND THE QUALITY OF PROGRAMS PRODUCED BY THEM (DESFINED
PRIMARILY IN TERMS UF WINIRIZING BUGS AND PROVIDING FOR EASY EFFICIENY
MAINTENAHRCE AND MCDIFICATIOR OF CODES). THE PAPER IS NOT A TECHNICAL
TREATMENT OF THE SUBJECT MATTER, DUE TO THE INFORRMAL AYTITUDINAL KATURE Of
THE INTERCHANGE, THUS, LUITERATURE CITATIONS AND OTHER DOCUMENTATION ARE
NOT INCLUDED, THE SPECIFIC QUESTIONS WERE ORGANIZED INTO THREE MAIN
CONTENT AREAS: (1) COGNITIVE AND TRAIT ASPECTS 0F INDIVIODUAL PROGRAMRERS,
(2) NMANAGEMENT AND ORGANIZATINN OF PROGRAMMING GROUPS AND PROJECTS, ANG (3)
THE PROGRAMMING WORK ENVIRONMMENT,
22P, OR.

263 PROGRAMMING AND QUERY LANGUAGE PROPIRTIES

MILLER, L.A., PROGRAMMING BY NON-PROGRAMMERS. INTERNATIONAL JOURNAL OF

MAN-MACHINE STUDIES, 1974, 6, 237-260 (ALSO: RESEARCH REPCRT RC-428C, 18M

WATSON RESEARCH CENTER, YORKTOWN HEXGHTS, NY, 1973),

DESCRIPTION:
NON-PROGRAMMERS WERE ASKED TGO ORGAMIZE NATURAL ENGLISH COMMANDS OF A
LABORATORY PROGRAMMING LANGUAGE INTO PROGRAMS FOR SOLVING NAME-SORTING
OROBLENMS. THE PROBLEMS DIFFERED IN THE SORT CONCEPT TG BE PROGRAMMED
(CONJUNCTION VS, DISJUNCTION) AND IN THE FORM OF EXPRESSIOHN OF THE LETTER
TESTS TO BE MADE ON YHE RAMES (AFFIRMATION VS, NEGATION), -

PROGRAMMING PERFORMANCE WAS FOUND TO BE IMPAIRED WITH DISJUNCTIVE CONCEPTS

AND JI¥H LETTER TYESTS INVOLVING NEGATION., DIFFERENT CLASSES OF PROGRAN
STRUCTURE WERE IDENTIFIED AND WERE ASSCGCIATED WITH CERTAIN PROSLEN
CONDITIONS AND ERROR MEASURES. AN INFLUENCE F PRIOR EXPZRIENCE WITH
PROCEDURES ON PERFORMANCE WAS SUGGESTED. PROLAAN TFBUGGING AND TESTING
PERFORMANCE WAS CHARACTERIZED., (A)

24P, 17k,
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PROGRARAING

NILLER, L.A. NAIVE PROGRAMMER PROBLERMS WIVH SPECIFICATION OF TRANSIER-OF~
COSTROL. AFIPS CONFERENCE PROCEEDINGS, 1975, 44, 65¥-163.
DESCRIPTION:

P .

WE HAVE CONDUCTED A SERIES OF EXPERIMENTS CONCERMING THE PROGRAMMING
PERFORMANCE OF PERSONS WITH NO PRICR CONTACT WIYH CUMPUTERS OTHER THAN THE
TRAINING RECEIVED IN THE EXPERIWENTAL SESSIONS, OUF OBJECTIVE IN THESE
EXPERIMENTS 1S TO IDENTIFY DESIGN PRINCIPLES FOR FACILITATING COMMUNICATION
BETWEEN THE NAIVE USER, AS A PROBLEM SOLVER, AND A (OMPUTER SYSTEM, WE VIEW
PROGRAMMING AS A PROBLEM SOLVING ACTIVITY, AN INSTANC! OF WHAT GENERALLY KAY
BE CALLED “PROCEDURE SPECIFICATION.” WE BELIEVE ZT PCSSIBLE TO DESIGN
CORPUTERS AS OPTIMAL PROBLEM-SOLVING TOOLS ONLY If THE OPERATING
CHARACTERISTICS OF Tik PROBLEM SOLVERS ARE KNOWN AND TAKEN INTO ACCOUNT,
CONSEQUENTLY, WE ARE SEEKING TO DISCOVER THE PROBLEMS AND PROCESSES INVOLVED
IN HUMAN SPECIFICATION OF PROCEODURES, USING EXPERIMENTA: LABORATORY METHOODS,
THE TOPICS COVERED ARC: (1) INITIAL STUDJIES ODEMONLYRATING THE FEASIBILITY
OF INVESTIGATING PROGRAMMING IN THE LABORATORY AND SHIGGEXTING EXPRESSIOM CF
TRANSFER=OF=CONTROL AS A LOCUS OF DIFFICULTY, (2) SIUDIIS COMPARING WARIOUS
MEANS FOR EXPRESSING TRANSFER-OF~CONTYROL, {(3) RESULT" OF FXPERIMENYS USING
OUR "PROCEDURE TABLE”, AND (&) HESULTS OF AMALYSIS O _FECIFILATIONS IN
NATURAL LANBUAGE. (A, ABBR,)
7P, 2R,

PROGRAMMING LANGUAGES

MILLER, L.A, MATURAL LANGUAGE PROCEDURES: GUBIDES FO® PROGRAMMING LANGUAGE
DESIGN. IN PROCEEDINGS GF THE S1H CONGRESHS 0OF THE INTERNATIOHAL ERGONOMICS
ASSOCIATION. SANTA MONICA, CALIFORNIA: [HULMAW FACTOR'S SCCIETY, 176
DESCRIPTION:

"2

ity

/'/'9'“»'( ety

&

THE OBJECTIVE OF THIS PAPER IS TO FIND A (COMROMN GET OF ®ELHANIIOS FOP
EXPRESSING PROCESS INFORMATION AS PROCEODUMES., THE UNDERLYING ALSUMPTIONS
ARE THAT 1) THERE 1S A COMMON SET OF RMECH NMISMNGS FCR COMMUNICATING FROCE DURAL
INFORMATION, 2) A MAPPING OF PROCESS INFOIMATION ONTC SPUYACYIL STRUCTURES .
MAY COMNMUNICATE SPECIFIC PROLESS INFOMMATI N, AMND %% THE DECODING OF PFOCESS
INFORMATION IS VERB-DRIVEN, A MODEL IS PUHLPUSED !AA] CONSIHTS OF 17 A
OOMAIN ENCYCLOPEDIA WITH RELEVANT ATTRIBUTES AN- NELATIONS FOR THt LLENEWTS
IN A PROCEDURAL DOMAIN, 2) PROCEDURAL FOSTUL 2TEN TO BULNE VYHE EXTYRILTIIN AND
EXECUTION OF INFORMATION, AND 3) VERB PaUGRHNS SIVING YimMPORAL PROGESS
MEANINGS, THE MODEL WAS EVALUATED EIN Th: DCMARIN £iF KIT(HEM RECIPES,

(MER)

3ce, 3R,

SPECISICATION OF PKOCEDURES IN NATURAL LANSTUAEL

MILLER, L.A., & BECKER, C,A. PROGRAMMING [N NAITURAL ENG ISV (TECHNILAL 9EPORY

RC=5137), YORKTOWN HEIGHTS, NE= YORK: I18M JATSOM RELFAHNLH CEUTER, HUViMBER

1974, (NTIS NO. A ACC3923)
DESCRIPTION:

&
b

i

o
=

pig

i
Fits

COLLEGE STHDENTS WERE ASKED TO TYPE DETAILED LPECIFICARTLuME OF PHOCIDUFES JW
THEIR NATURAL LANGUAGE (ENGLISH) AS SOLUTIONS FOR A SEY OF SIN FILE
MANIPULATION PROBLEMS, THE LANGUAGE PRODUCTIOAS WE#E [XYAIIRLL FROM THE
POINTS CF VIEW OF SOLUTION CORRECTNESS, PREFEREWCES CF FUPRESHICNS,
CONTEXTUAL REFERENCING, WORD USAGE, AND FORMAL FROGRAMMING L ONGUAGE S, (A)
AMONG OTHER PESULTS, SOLUTIONS WERE GUNERALLY SATISFACTORY OMLY FOF THF
SIMPLEST PROSBLE™S; FSR MORE COYPLEX PROPLEWMS, SCLUTICMS “EMEL VO NE
INCOMPLETE. SURJECTS TENDED TO SELECT THE SIMPLEST OF THE AVAILAB.E
ALGORIThMS; THESE WERE NOT NECESSARILY THE MOSY EFFICIENT CR YHE LIEAST
ERROR~PRONE APPROACHES, FORTY~=TWO PERCENT 9F THE DATA REFERENCES WEFE
CONTCXT=-DIPENDENT. SUBJECTS TENDED TO YREAT OATA rGGREGATES, RATHER THAN
INDIVIDUAL DATA ELEMENTS., LITTLE EXPLICIT TRANSFER OF CONTROL CCLURRED;
THE PROCEDURES WERE MOSTLY LINEAR. (HRR)
58P, I8R.
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i 267 GENERAL DISCUSSION OF ISSUES IN MAN=COMPUTER INTERACTION E
MILLER, LoAe, & TROMAS, Jo.Co, JR. BEHAVIORAL ISSUES IN THE USE OF INTERACTIVE :

SYCTEMS. INTERWATIONAL JOURNAL OF MAR-MACHINE STUDIES, 1977, 9, 509-536 :

(ALSO TECHNICAL REPORT NO, RC~6326, YORKTOWN HEIGHTS, NEW YORK: I€Y% UATSON :

RESEARCH CENTER, DECEMBER 1976). :

DESCRIPTION: .

THIS PAPER IDENTIFIES BEMAVIORAL ISSUES RELATED TO THE USE OF INTERACTIVE 2

COMPUTERS PRIMARILY BY PERSONS WHO ARE NOT COMPUTER PROFESSIONALS, SO=CALLED i

F “GENERAL USERS." THIS IS NOT AN EXHAUSTIVE LITERATURE SURVEY, BUT INSTEAD 3
A PROVIDES: (1) A SYRUCTURE FOR DISCUSSING ISSUES OF INTERACTIVE COMPUTING, ;

. AND (2) YHE AUTHORS® BEST ESTINATE OF IMPORTANT BEHAVIORAL PROBLEMS, WITH ;

SUGGESTIONS FOR SOLUTIONS. :

THE DISCUSSION IS LIMITED IN THISL PAPER TO GENERAL ISSUES WHICH 00 NOT :

TAKE INTO AICOUNT THE USER®S PARTICULAR TASK. THC TWO MAJOR TOPICS ARE ;

SYSTEM CHARACTERISTICS (PERFORMANCE, FACILITIES, AND ON-LINE INFORMATION), ;

{ - AND INTERFACE CHARACTERISTICS (DIALOGUE SYTLE, DISPLAYS AND GRAPHICS, ¢
: OTHER INPUT/OUTPUT MEDIA). (A) i
5 28P, 1428, :
». :
% g
§ 268 CHIEF PROGRAMMER TEAPS :
MILLS, M.D. CHLEF PROGRAMMER YEAMS: YECHNIGUES AND PROCEDURES (I3M INTERNAL ;

REPORT). JANUARY 1970. H

:

i i
! i
j 289  STRUL TURED PRUOGRAMMING i

MILLS, W,D, TOP-DOWN PROGRAMMING IN LARGE SYSTEMS. IN R. RUSTIN (ED.), :

DESUGSINE TECHNIQJES IN LARGE SYSTEMS. ENGLEWODD CLIFFS, NEW JERSEY: PRENTICE- 3

HALL, 1974, 41-55,

o DESCHIP1]ON: ;
: STRULTURED PROGRAAMING CAN BE USED TO DEVELOP A LARGE SYSTE® IM A% EVOLYIRG i
i "REE LTRUCTUFE OF NESTED PROGRAM ISODULES, WITH NG COHTROL BRANCHING BETWEEN !
100ULES EXCEPY FHR MODULE CALLS DEFINZD IN THE TREE STRUCTURE. BY LIRITING ]

. THE S[28 AND <OYPLEXITY OF SODULES, UMIT DEBUGGING CAN BE DONE BY SYSTEMATIC }
! REALING, AND THF MODULES EXECUTED DIRECTLY IN THE EVOLVING SYSTE# IN A TOP H
) DSWY TEHTING PRICESS, (A) :
§ 15P, 15¢. ;
J :
f ;
4 277 SCFTIARE EMGINELRING :
: MILLS, H.). HCW TO WRITE CORRECT PROGRAMS AND KNOUW IT. 1IN PROCEEDINGS, )
INTEPNATIONAL (CNFERENCE G RELIABLE SCFTWARE, 21-23 APRIL 1975, LOS ANGELES, ;

] CALEFOtNIA. SIGPLA% NOTICES, 1975, 1C, 363-37C (ALSO IBM YECHNICAL REPORY i
K0, FSI 23=50Un, GAITHEYSRURG, MARYLAHD: IE» CORP., 197%). §

( DESCRIPTION: g
; THLIE IS NG FOO.PROOF whY 70 EVER ENOW VHAT YOU HAVE FOUND THE LAST ERROR £
IK o DROGRAM, SO YHE HEST JAY TO ACQUIRFE CONFIDENCL THAT A PROGRAM HAS HO §

. EF#IXS IS NLVER 10 FIND THE FIRST ONE, NO MATTER HOW MUCH IT IS TESTED AND :

USED. LT [5 AN OLD MYIH THA{ PROGRAMMING MUST BE AN EPPOR=-PRCNE, CUT~AND~
TRY PROCESH OF FTRUSTRATION AND ANMTETYY. THE MEW PEALITY IS THAT YOU CAW
LELRE TO CCHSLYGTENTLY wREITE “ROGRAMS WHICKH ARE :"ROR FREE IN THEIR DEBUGGING

. AND "YBSPGUENT USE,  THIS Now REALITY IS FOUNDED IN THE IDEAS OF STRUCIURED
PHOGILAMY I, AND PEOGRAM LORRECINESS, WHICH MOT ONLY PROVIDE A SYSTEMATIC
AFPRIACH (D PROGRAMMING, BUT AL.O MOTIVATE A HIGH DEGREE OF CONCENTRATION
WD PRECIGION IN THE CORING SUSPROCESS. (A)
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SOFTWARE ENGINEERING

MILLS, H.0. SOFTWARE DEVCLOPMENT, IEEE TRANSACTIONS ON SOFTWARE ENGINEERING,
1976, SE=2, 265~273.
DESCRIPTION:

SOFTWARE DEVELOPMENY HAS EMERGED AS A CRITICAL BOTYLENECK IN THE HUMAN USE
OF AUTOMATIC DATA PROCESSING. BEGINNING WITH AD HOC HEURISTIC MEVHODS OF
DESIGN AND INPLEMENTATION OF SOFTWARE SYSTEMS, PROBLERS OF SOFTWARE
MAINTENANCE AND CHANGES HAVE BECOME UNEXPECTEDLY LARGE. IT IS CONTENDED
THAT IMPROVEMENT 1S POSSIBLE ONLY WITH MORE RIGOR IN SOFTWARE DESIGN AND
DEVELOPMENT METHODOLOGY. RIGOROUS SOFTWARE DESIGN SHOULD SURVIVE ITS
INPLEMENTATION AND BE THE BASIS FOR FURTHER EVOLUTION. SOFTWARE DEVELOPRENT
SHOULD BE DONE INCREMENTALLY, IN STAGES WITH CONTINUOUS USER PARTICIPATION
ANG REPLANKING, AND WITH DESIGN-TO-COST PROGRAMRING WITHIN EACH STAGE. (A)
9%, 18R,

SOFTWARE EMGINEERING

RILLS, HoD. SOFTWARE ENGINEERING. SCIENCE, 1977, 195, 1199-12CS.
DESCRIPYION:

THE PRACTICAL CONTROL OF COMPUTERS AND THEIR VERY COMPLEIXITY REQUIRES A
NATHEMATECAL BASIS FOR THEIR UNDERSTANDING. SOFTWARE IS BETTER DEFINED

AS THE “LOGICAL DOCTRINE FOR THE HARMONiOUS COOPERATION OF PEOPLE AND
MACHINES.®” CURREMT DATA PROCESSING SYSTEMS ARE WORKIMG WELL ENOUGH TO BE
INDISPENSABLE, BUT PCORLY EWOUGH TO BE THE CAUSE OF UNTOLD FRUSTRATION.
SOFTHARE ENGINEERING £S, THEREFORE, AN EMERGING IDEA, THREE OF ITS CURRENT
AREAS OF ODISCIPLINE AND STUDY ARE DISCUSSED. THESE ARE: THE DESIGK AND
VERIFICATION OF SEQUENTIAL PROCESSES, THE INTERZCTION OF PARALLEL OR
“INDEPENDENT™ PROCESSES, AND THE ORGANIZATION OF PRCCESSES INTO SYSTEMS OF
ABSTRACT MACHINES. (6DC)

USER REQUIREMENTS ANALYSIS

MJOSUND, A, TOWARD A STRATEGY FOR INFORMATION NEEDS ANALYSIS. COMPUTERS AND
OPERATIONS RESEARCH, 1975, 2, 39-47.
DESCRIPTION:

INFORMATION NEEDS ANALYSIS IS A PREREQUISITE FOR DESIGN OF AN EFFECTIVE
INFORMATION SYSTEM, HOWEVER, THE PROBLEM™S ASSOCIATED WITH SUCH ANALYSIS
HAVE BEEN LARGELY NEGLECTED IN THE INFORMATION SYSTEMS LITERATURE., TWO
SIMULTANEOUS GENERAL APPROACHES ARE SUGGESTED WHICH ARE EXPECTED TO
CONTRIBUTE TO THE SOLUTION OF THESE °PROBLEMS, ONE IS TO USE THE IMFORMATION
SYSTEM ANALYSIS TO GUIDE RESEARCH, OR APPLICATION OF RESULTS FROM RESEARCH,
TO SOLVE MANAGEMENT PROBLEMS. THE OVHER 1S VO FOLLOW A STRATEGY IN THE
ANALYSIS OF INFORMATION NEEDS SUCH THAT THE STEPS IN THIS ANALYSIS ARE
CLOSELY RELATED 1C THE STRUCTURE RELATVING THE DECISIONS AND ACTIONS IN THE
ORGANIZATION. A SRUSS CLASSIFICATION SCHEME IS PROPOSED TO AID IN
DETERMINING THE STRATEGY, (AD

P, 7R,

KAN-COMPUTER DIALOGUE

MOOSE, R.K., & MAIN, W, INTERACTIVF LANGUAGES: DESIGN CRITERIA AND A PROPOSAL.
AFIPS CONFERENCE PROCEEDINGS, 1968, 33 (PT. 1), 193-2C0.
DESCRIPTION:

THIS PAPER ODISCUSSES THE DESIGN CRITERIA FOR INTERACTIVE PROGRAMMING
LANGUAGES AND DESCRIBES TCL (TYMSHARE CONVERSATIONAL LANGUAGE). 7Tnt SA_IENT
FEATURES OF TCL INCLUDE LONG VARIABLE NAMES, SYMBOLIC STATEMENT LABELS,
FULL-FLEDGED SUBPROGRAMS WITH FPARAMETERS. AND THE ABILITY TO HANDLE RECURSIVE
PRUCEDURAL ALGORITHMS. (MEA)

8p, 2R,
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27 PROGRAMNING

MORGAN, H.L. SPELLING CORRECTIONS IN SYSTEMS PROGRAMS. COMMUNICATIONS OF THE

ACM, 1970, 13, 90-94.

DESCRIPTION:
SEVESAL SPECIALIZED TECHNIQUES ARE SHOWN FOR EFFICIENTLY INCORPORAYING
SPELLING CORRECTION ALGORITHMS INTO COMPILERS AND OPERATING SYSTEMS.
THESE INCLUDE THE USE OF SYNTAX AND SEMANTICS INFORNATION, THE GRGANIZATION
OF RESTRICTED KEYWORD AND SYMBOL TABLES, AND THE CONSIDERATION CF A LIMITED
CLASS OF SPELLINA ERRORS, SAMPLE 360 CODING FOR PERFORMING SPELLING
CORRECTION (S PRESENTED. BV USING SYSTEMS WHICH PERFORN SPELLING
CORRECTION, THE NUMBER OF DEBUGGING RUNS PER PROGRAM HAS BEEN DECXEASED,
SAVING BOTH PROGRAMMER AND KACHINE TIME.
sp, 11R.

276 SOFTWARE DESIGN
MORSENSTERN, M, AYTOMATING THE SOFTWAKE DESIGN PROCESS FOR MANAGEMENT
INFGRMATION SYSTEMS, IN PROCEEDINGS OF THE COMPUTER SOFTWARE AND APPLICATIONS

CONFERENCE., NEW YORK: INSTITUTE OFf ELECTRICAL AND ELECTRONXLS FHGINEERS, INC.,
1977, 642-648,

DESCRIPTION:
AN OPERATIONAL PROTOTYPE FACI.ITY HAS BEEN DEVELOPED WHILH AUTOMATES THE
DESIGN 0F SCGFTWARE FOR BATCH-ORIENTED MANAGEMENT JINFORMATIOM SYSTENMS, THE
GLOSAL OPTIMIZATION CONSIDERATIONS INCLUDE THE OESIGN OF THE FI{LE SYSYEN, .
STRUCTURING OF EACH RUN, INTER=RUN DATA FLOW, ACCESS RETHODS, FILE
ORGANIZATIONS, AND SORYTING. AN ANALYSIS OF THE INTERDEPEMDENCICS ENABLLS
US TO ACCOUNY FOR THE NCN-LOCAL EFFECTS OF THE DESIGN DcCLSIONS, SUCH A% THE .
INTERACTIONS WHICH OCCUR AMONG THE SORT ORDERS OFf MULTIPLE KEY FILES AND THE ]
SELECTION OF BLOCKING FACTORS. BOTH PRACTICAL AND 1: CORETICAL EVALUATION )
OF TH1S DESIGNER-OPTIMIZER FACILITY INRICATES THAT THE RESULTING DESIGNS ARE
6000, AND ARE COMPARABLE TO THOSE LIKELY TO BE PRODUCED BY A SVSTEmM DESTGNER

WHO IS LIMITEC YO THE SAME REPERVOIRE OF TECHNIQUES. (A)
7P, SR,

277 PROGRAMMING LANGUAGES

MOULTON, P.G., & MULLER, M.E. DITRAN: A COMPILER EMPHASIZING DIAGNOSTICS.

COMMUNICATIONS OF THE ACM, 1947, 13, &5-52.

DESCRIPTION:
DITRAN (DIAGNOSTIC FORTRAN) IS AN IMPLEMENTATIOM OF ASA BASIC FORIRAN WITH
RATHER EXTENSIVE ERROR CHECKIKG CAPABILITIES BOTH AT COMPILATIOM TIME AND
DURING EXECUTION OF A PRUGRAM, THE NESOD FOR IMPROVED DIAGNOSTIC
CAPABILITIES AND SOME OBJECTIVES TH BE PET BY ANY COMPILER ARE OISCUSSED.
ATTENTION IS GIVEN TO THE DESIGN AND IMP. . EMENTAION OF DITRAR AND THE
PARTICULAR TECHNIQUES EMPLOYED TO PROVIDE THME DIAGNOSTIC FEATURES. THE

L

HANDLING OF ERROR MESSAGES BY A GENEPAL MACRO APPRO#(H IS DESCRIBED, f
SPECIAL FEATURES WHICH PROVIDE TEACHING AIDS FOR USE BY INSTRUCTORS ARE ;
NOTED. (A)

8P, 16R.
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278 SOFYWARE RELIABILITY
MUSA, Jette i« THEORY OF SOFTWARE RELIABILIYY .AND ITS APPLICATIOH. IEEE
TRANS/ (TIOHS ON SOFTWARE ENGINEERING, 1975, <€=-1, 312327,
DESCRL-TION:
AN APPROACH TO A THEORY OF SOFTWARE RELIABILITY BASED CN EXECUTION TIME
IS JERIVED., THIS APPROA(CH PROVIDES A MODEI. THAT IS SIMPLE, INTUITIVELY
APFEMLING, AND IRMEDIATELY USEFUL.

TAE THEORY FERMITS THE ESTIMATICN, IN AULVANCE OF A PROJECT, OF THE AMOUNT
Ot TESTING IN TERMS OF ENECUYTION TIME REQUIRED 10 ACHIEVE A SPECIFIED
RELIASELITY GOAL (STATED AS A MEAN TYIME TO FAILURE (MTTF)), EXECUTION TINME
Crll THEN BE RELATED TO CALENDAR TIHE, PERF-TVYING A SCHEDULE YO BE DEVELOPED.
ESTINAVES OF EXECUTION TIME AND CALENDAR TIn{ REMAIMING UNTIL THE
RALIABILITY GOAL IS ATTAINED CAN Bi CONTINUALLY REMADE AS TESTING PROCEEDS,

B4SED ONLY ON THE LENGTH OF THE EXECUTION TI'WE INTERVALS BETWEEN FAILURES.

Y3HE CURRENT MTTF AwD YHI NUMBER OF ERPRORS RE4AAIMNING CAN ALSO BE ESTIMATED.

wAXiMUM LIKELIHOOD ESTINMATION IS EMPLOYED, AND CONFIDENCE INTERVALS ARE .
iSO ESTRBLICHED, THE FOREGOINSG ] NFORMATION IS5 OBVIOUSLY VERY VALUABLE IN
SEHEDULING AND MONITORIMG THE PROGRESS OF PROGRAM TESTING. A PROGRAM HAS
SEEN IMPLEAENTED TO COMPUTE THE FOREGOINS QUJINTITIES.

THE RELIABILIVY MODEL THAT HAS BEEN OEVELCPED CAN BE USED IN MAKING
LYSTEN TRADEOFFS INVOLVING SOFYWARE OR SOFTHARE AND HARDWARE COMPONENITS,
1T ALSO PROVIDES A SOUMDLY BASED UNXT OF MEASURE FOR THE COMPARATIVE
CVALUATION OF VARIOUS PROGRAMMINS TECHNIQUES THAY ARE EXPECTED TO ENHANCE
AELTABILITY,

THE MODEL HAS SEEN APPLIED TO FOQUR MEODILM~-3SI2ED SOF I JARF DEVELOPMENT
PROJECTS, ALL OF WHICH HAVE COMPLETED THEIF LIFE CYCLES. MCASUREMENTS
TAKEN OF MTTF DURING OPERAYION AGREE WELL YITh THE PREDICTYIONS MADE AT THE
END COF SYSTEM TESY., AS FAR AS THE AUTHOR AN DETERMINE, THESE ARE THE FIRST
TIMES THAT A SOFTWARE RELLIABILITY MODEL HAS BEEN USED DURING SOFTWARE
DEVEI.OPMENT PROJECTS. THE PAPER REFLECYS AND INCORPORATES 1HE PRACTICAL
EYPERIENCE GAINED. (R)

167, 2CHR.

27 SO TWARL DESIGN
“Y¥LFS, 6. Jo RELIABLE SOFTWARE IHROUGH COMFOSITE DESIGM. NEW YOPRK:

"ETROCELL T, 1978,

240 SOFTWARL RELIABILITY
MYERS, (.Je SOFTWARE KECLIABILITY: PRINCIPLES AND PRACTICES. NEW YORX: JOHN

WILEY AND SONS, 1976,

731 FROGRAM COMPLEXITY

MYERS, 6G.J. AN EXTENSION TO THE CYCLCMATIC MEASUPE OF PROGRAM COMPLEXITY,

SIGPLAN NOTICES, OCTOBER 1977, 12012), 61-64,

DESCRIPTION:
A RECENT PAPER HAS DESCRIBED A GRAPH=THEORETIC MEASURE OF PRCGRAM
COMPLEXITY, WHERE A PROGRAM'S COYPLEXITY IS ASSUMED TO BE ONLY A FACTOR OF
THL PROGRAM'S DECISION STRUCTURE, HOWEVER, SEVERAL ANOMALIES HAVE BEEN
FOUND WHERE A HIGHER COMPLEX.TY MEASURE WOULD FE CALCULATED FOR A PROGRAM
OF LESSER COMPLEXXTY THAN FOR A MORE-COMPLEX FROGRAM, THIS PAPER DISCUSSES
THESE ANOMALIES, DESCRIBES A SIMPLE EXTENSION TO THE ME,SURE TO ELTMINATE
THEM, AND APPLIES THE MEASURE TO SEVERAL PROGRAMS [N THE LITERATURE. (A)
4P, 3R.
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282  PROGRAMMING

NAGY, G., & PENNEBAKER, M.C. A STEP TOWARD AUTOMATIC ANALYSIS OF STUDENT

PROGRAMYING ERRURS IN A BATCH ENVIRONWMENT. INTERNATIONAL JOURNAL OF MAN-

MACHINE STUDLES, 1974, 6, 563-578.

DESCRIPTION:
THE 0BJZCT OF THIS INVESTIGATION IS TO DEVELOP A METHOD FOR THE AUTOMATIC
COLLECTION OF MEANINGFUL STATISTICAL INFORKATION ABOUT THE CAUSES OF PROGRAM
RESUBMITTAL IN A BATCK-PROESSING ENVIRONMENT. SUCCESSIVE VERSIONS OF A
GIVEN PROGRAM ARE COMPARED STATEMENT~BY-STATEMENT [N ORCER TO ISOLATE MINOR
CHANGES MADE IN THE PROGRAM, ALL STATEMENTS INSERTED, SUBSTITUTED, OR
DELETED ARE EXAMINED IN TERMS OF (1) THE TYPE OF STATEMENT (I.E. DO, IF,
£TC.), (2) THE NUMBER OF CONSECUTIVE STATEMENTS INVOLVED IN THE CHANGE, AND
(3) HOW MANY TIMES THE PROGRAM HAS ALREADY BEEN SUBMITTED (THE NUMBER OF
“TRIES™). ONE THIUSAND ONE HUNDRED AND TEN PROGRAMS ARE ANALYZED IN THIS
MANNEF. THE METHOD IS INTENDZD TO BE USED, IN CONJUNCTION WITH DETAILED
STUDY OF SELECTED CASES AND WITH FLRTHER EXPERIMENTATION IN COMPLETELY
CONTROLLED SITUATECNS, TO IMPROVE PROGRAMMING INSTRUCTION AND MANUALS, TO
PROOUCE BETTER DIAGNOSTIC MFSSAGES, TO AID IN THE OESIGN OF NEW CONPILERS,
AND EVENTUALLY TO PPOVIDE FOR AUTOMATIC CORRECTION Of TRIVIAL MISTAKES. (A)
167, 14R.

2°3 SOFTWAKE ENGINEERING
NAUR, P, PROGRAMMING &% ACTION CLUSYERS. BIT, 1969, 9, 250-258.

284 SOFTWARE DEVELOPMENTY
NAUR, P, AN EXPERIMENT Oi PROGRAM DEVELOFMENT, BIT, 1972, 12, > =365,
DESCRIPTIOM:
AS A CONTRIBUTION TO PROGRAMMING METHODOLOGY, Tnt CAPER CONTAINS A DETAILED,
STEP=BY~STEP ACCOUNT OF THE CONSIDERATIONS LEADING YO A PROGRAM FOR SOLVING
THE B-QUEENS PROBLEM. THE EXPERIENCE IS RELATED TO THE METHOD OF STEPWISE
REFINEMENT AND TO GENERAL PROBLEM SOLVING TECHNIQUES. (RA)
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285 SOFTWARE ENGINEERIHG
NAUR, P,, RANDELL, B,, & BUXTON, J.N, (EDS,), SOFTWARE ENGINEERING: TONCIPTS
AND TECHNIQUES., PROCEEDINGS OF THE NATO CONFERENCES. NEW YORK: PETROCELLL/
CHARTER, 1976,
DESCRIPTION:
THE PRESENT REPORYT IS CONCERNED WITH A PROBLEM CRUCIAL TO THE USE OF
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COMPUTERS, VIZ., THE SO~CALLED SOFTWARE, OR PROGRAMS, DEVELCPED TO CONTROL
THEIR ACTION. THE REPORT SUMMARISES THE DISCUSSIONS AT A WORKING

CONFERENCE ON SOFTWARE ENGINEERING, SPONSORED BY THE NATO SCIEWCE COMMNITTEE.
THE CONFERENCE WAS ATTENOED BY MORE THAN FIFTY PEOPLE, FROP ELEYEN DIFFERENT
COUNTRIES, ALL CONCERNED PROFESSIONALLY WITH SOFTWARE, EITHCR AS USERS,
MANUFACTURERS, OR TEACHERS AT UNIVERSITIES. THE DISCUSSIONS COVER ALL
ASPECTS OF SOFTWARE INCLUDING: (1) RELATION OF SOFTWARE YO THE HARDWAKRE C°
COMPUTERS; (2) DESIGN OF SOFTWARE; (3) PRODUCTION, OR IMPLEMENTATIGN OF
SOFTWARE; (4) DISTRIBUTION OF SOFTWARE; AWND (5) SERVICE ON SOFTWARE,

8Y INCLUDING MANY DIRECT GQUOTATIONS AND EXCHANGES OF OPINIOM, THE REPORY
REFLECTS THE LIVELY CONTROVERSIES OF THE ORIGINAL DISCUSSION.

ALTHOUGH MUCH CF THE DISCUSSIONS WERE OF A DETAILED TECHNICAL NATURE, THE
REPORT ALSO CONTAINS SECTIONS REPORTING ON DISCUSSIONS WHICH WILL BE OF
INTEREST TO A MUCH WIDER AUDIENCE, THIS HOLDS FOR SUBJECTS LIKE: (1) THE
PROBLEMS OF ACHIEVING SUFFICIENT RELIABILITY IN THE DATA SYSTEMS WHICH ARE
BECOMING INCREASINGLY INTEGRATED INTO THE CENTRAL ACTIVITIES OF MODERN
SOCIETY; (2) THE DIFFICULTIES OF MEETING SCHEDULES AND SPECIFICATIONS ON
LARGE SOFTWARE PROJECTS; (3) EDUCATION OF SOFTWARE (OR DATA SYSTEMS)
ENGINEERS; AND (4) THE HIGHLY CONTROVERSIAL QUESTION OF WHETHER SOFTWARE
SHOULD BE PRICED SEPARATELY FROM HARDWARE.

THUS, WHILE THE REPORY IS OF PARTTYCULAR CONCERN TO T¥E IMMEDIATE USERS
OF COMPUTERS AND TO COMPUTES: MANUFACTURERS, MANY POINTS MAV SERVE TO
ENLIGHTEN AND WARN POLICY MAKERS AT ALL LEVELS. READERS FROM THE WIDER
AUDIENCE SHOULD NOTE, HOWEVER, THAT THE CONFERENCE WAS CONCENTRATING ON THE
BASIC ISSUES AND KEY PROBLEMS IN THE CRITICAL AREAS OF SOFTWARE ENGINEERING.
IT THEREFORE DIO NOT ATTEMPT TO PROVIDE A BALANCED REVYEW OF THE TOTAL
STATE OF SOFTWARE, AND TENDS TO UNDERSTRESS THE ACHIEVEMENTS OF THE FIELD.
)

STRUCTURED PROGRAMMING

NEELY, P.M, THE NEW PROGRAMMING DISCIPLINE., SOFTWARE: PRACTICE AND EXPERIENCE,
1976, 6, 7=27.
DESCRIPTION:

RECENTLY THERE HAS BEEN SUBSTANTIAL INTEREST IN PROMOTING “STRUCTURED
PROGRAMMING" AS A MEANS OF WRITING MORE NEARLY ERROR FREE PROGRANMS,

HOWEVER SINCE THE CHIEF ADVOCATES OF STRUCTURED PROGRAMMING USE ALGOL

OR PASCAL, AND DISDAIN FORTRAN, THERE IS A DIFFICULTY IN COPMUNICATION.
SINCE IT IS MY PERCEPTION THAT STRUCTURED PROGRAMMING AND THE LESSONS 7O BE
LEARNED FROM PROOFS OF CORRECTNESS CAN SE APPLIED IN ANY LANGUAGE,
INCLUDING FORTRAN, I FEEL THAT THESE IDEAS SHOULD BE PRONULGATED TO APPLIED
SCIENTIFIC PROGRAMMERS.

HENCE THIS PAPER WILL COMMENCE WITH A SUMMARY OF THE WHOLE COMPLEX OF
IDEAS AND PRACTICES THAT ARE SU3SUMED UNDER THE TERM “STRUCTURED
PROGRAMMING”, THEN SOME SIMFLE EXAMPLES OF TOP DOWN DESIGN AND
PROGRAMMING WILL BE GIVEN., FINALLY 1 WILL RETURN TO A DISCUSSION OF SOME
OF THE PROBLEMS WHICH ARE LIKELY TO BE ENCOUNTERED IN THE USE AND
PROMULSATION OF STRUCTURED PROGRAMMING. (A)
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287 PROSRAMNING

NEWSYED, P.,R. FORTRAN PROGRAM CORMPREHENSIGN AS A FUNCYION OF DOCUMENTATIUN,

$ILWAUKEE, WISCONSIN: UNIVERSXTY OF WISCONSIN, SCHOOL OF BUSINMNESS

ADMINISTRATION, UNDATED,.

DESCRIPTION:
BFHAVIORAL OATA ARE PRESENTED WHICH INDICATE THAT COMMENTS AND MNEMONIC
VARIABLE NAMES MAY NOT ALWAYS IMPROVE STUDENT COMPREHENSION GF FORTRAN
PROGRAMS., INTERACTION OF THESE VARIABLES WITH PROGRAM DIFFICULTY SUGGESTS
TAAT THEY ARE USEFUL ONLY AFTER A GIVEN DIFFICULTY LEVEL IS REACHED ~= A
LEVEL BEYOND WHICH IT IS NOT POSSIBLE TO CONCEPTUALIZE A PROGRAN AS A
SINGLE IDEA. (A)

TWO EXPERIMENTS WERE PERFORMED: (1) A BEVWEEN-GROUPS EXPERIBENT USING A
SINGLE FORTRAN PRGGRAM AND VARYING COMMENTS (PRESENT OR ABSENT) AND VARIABLE
NAMES (“MNEMOMIC®” OR "NON=KNEMONIC®), AND (2) A WITHIN=SUBJECT EXPERIMENT
USING FOUR PROGRAMS WHICH VARIED IN DIFFICULTY (™EASY"™, “HARD®) AND VARIABLE
TYPE ("MNEMONIC", “NON-MNEMONIC”>. AFTER EXPOSURE TO EACH FROSRAM, SUBJECTS
WERE GIVEN MULTIPLE-CHOICE COMPREHENSION TESTS. NO SIGHIFICANY EFFECTS WERE
FOUND IN THE FIRST EXFIRIMENT. 1IN THE SECOND, BOTH MLIN EFFECTS
(ODIFFICULTY, VARIABLE TYFE) ARD THE1IR INTERACTION WEXE SIGNIFICANT, THE
"EASY, NOK-MNEMONIC® PROGRAM WAS ASSOCIATED WITH BETTER TEST PERFORMANCE
THAN THE "EASY, MNEMONIC” FROGRAM, (HRR)
7P, 6R.

288 PROGRAMMING
NEWSTED, P. GRADE AND ABILITY PREDICTIONS IN AN INTRODUCTORY PROGRAMMING
COURSE (TECHNICAL REPORY), MILWAUKEE, WISCONSIN: UNIVERSITY OF WISCONSIN,
SCHOOL OF BUSINESS ADMINISTRATION, 1974,

239 REVIEW OF USER INTERACTION WITH NAVY COMPUTER SYSTEMS

NICHOLSON, R.M,, WIGGINS, B,D., & SILVER, C.A. AN INVESTIGATION INTO SOFTWARE

STRUCTURES FOR MAN/MACHINE INTERACTIONS. ARLINGTON, VIRGINIA: ANALYTiCS, INC.,

FESRUARY 1972, (NTIS NO. AD 737266)

DESCRIPTION:
THE CURRENT TREND IN COMMAND AND CONTRGL/INFORMATION SYSTEMS WITHIN THE HAVY,
TOWARD GREATEK USE OF INTERACTIVE CAPABILITIES, HAS THE EFFECY OF BRINGING
THE TRUE "USER"™ == THE DECISION MAKER == INTO DIRECT CONTACT WITH THE
SYSTEM, RATHER THAN USING A PROGRAMMER AS AN INTERMEDIARY. 1IT IS THEREFORE
NECESSARY THAT THE SYSTEM DESIGNER ORIENT THE MAN/MACHINE COMMUNICATION LESS
TOWARD HIS OWN PRCGRAMMING COMWUNITY AND MORE TOWARD A USER WHOSE FAMILIARITY
WITH COMPUTER DEVICES AND TERMINOLOGY IS SOMIWHAT LESS THAN HIS OWN,

FOR A CLEAR VIEW OF THE TYPICAL USER AND THE FUNCTIONS HE AND THE SYSTIR
PERFORN, A SURVEY OF RECENT NAVY SYSTEMS IS DESCRIBED. A REVIEW OF THE
LITERATURE IN INFORMATIUN SYSTEMS 1O DETERMINE THE AVAILABILITY OF
INFORMATION USEFUL TO THE SYSTEM DESIGNER IN INTERACTIVE SOFTWARE PERFORMANCE
IS PRESENTED. FINALLY, A RESEARCH PROGRAM TO DERIVE THE NEEDED INFORMATION
IS PROPOSED. (A)
92P, SSR.

i
1
290 PRocRAnnxhc
NICKERSON, R.S. SOME COMMENTS ON SOFTWARE DEVELOPMENT., 1IN PROCEEDINGS, ARMY
HUMAN FACTORS RESEARCH AND DEVELOPSENT CONFERENCE, OCTOBER 197C.

[
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291 GENERAL DISCUSSION OF HUMAN FACTORS IN CONPUTER SYSTENMS
NICKERSON, R.S., ELKIND, J.I., & CARBONELL, J.R. HUMAN FACTORS AND :THE DESIGN
OF TIME SHARING COMPUTER SYSTEMS. HUMAN FACTORS, 1968, 10, 127-133.
DESCRIPTION:
THE ADVEH: OF COMPUTER TIME SHARING POSES AN EXTRAORDINARY CHALLENGE TC HUMAN
FACTORS RIZSEARCH DURING THE NEXT DECADE. BEFORE TIME SHARING, TWO FACTS
COMBINED 1O DE=-EMPHASIZE THE IMPORTANCE OF HUMAN FACTORS CONSIDERATIONS IN
THE OESIGN OF COMPUTER SYSTEMS: (1) YHE COST OF THE COMPUTER'S TIME WAS
EXORBITANTLY HIGH RELATIVE TO THE COST OF USERS®' TIME, AND (2) THE USERS
CONSTITUTED A SELECT, HIGHLY SKILLED AND HIGHLY MOTIVATED GROUP OF
SPECLALISTS. TWO OF THE PROMISES OF TIME SHARING, HOWEVER, ARE (1) A DRASTIC
REDUCTION IN THE COST OF COMPUTER TIME YO THE INDIVIDUAL USER, AND (2) THE
LARGE SCALE AVAILABILITY OF COMPUTER FACILITIES TO INDIVIDUALS UNTRAINED IN
i3 ANY AREAS OF COMPUTER TECHNOLOGY. HUMAN FACTORS COMSIDERATIONS THEN BECOME
i IMPORTANT BOTH FOR ECONOMIC AND PSYCHOLOGICAL REASONS. (A)
e~ PRINCIPAL AREAS DISCUSSED ARE: "CONVERSATIONAL™ LANGUAGES, SYSTEM RESPONSE
S TIME, CHARGING ALGORITHMS AND THEIR EFFECT ON SYSTEM USE, EASE OF USE AND
= CONFLICTING NEEDS OF NOVICE ANG EXPERT USERS, AND MAXIMIZATION OF
j ACCESSIBILITY VERSUS MINIMIZATION OF SYSTEM IDLE TIME. (HRR) .
&3 7P, 4R.
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272 SOFTWARE ENGINEERING
NOONAN, R.E. STRUCTURED PROGRAMMING AND FORMAL SPECIFICATION. IEEE
TRANSACTIONS ON SOFTWARE ENGINEERING, 1975, SE=1, 421-424,

”

293 DOCUMENTATION

OKIMOTO, G.H., THE EFFECTIVENESS OF COMMENTS: A PILOT STUPY (DD TECHNICAL

REPORT NO. TR01.1347). ENMDICOTT, NEW YORK: JBM CORP., SYSTENS DCVELOPHENT

DIVISION, JULY 1970.

DESCRIPTION:
THIS STUDY INVESTIGATES METHODS OF QUANTIFYXNG THE EFFECTIVENESS OF COMMENTS

* ACCOMPANYINS IBM SYSTEM/360 ASSEMBLER LANGUAGE INSTRUCTIONS WHILE LIMITING

THE SCOPE OF THE COMMENT PROBLEMS. SEVERAL EXPERIMENTS WERE PERFORMED WITH
EXPERIENCED PROGRAMMERS WHICH TEND TO INDICATE THAT COMMENTS DG INDEED
INFLUENCE PROFRAMMER PERFORMANCE; HOWEVER, NOY NECESSARILY ACCORDING TO
SELIEFS. AN INVESTIGATION TO FURTHER SUBSTANTIATE THE RESULTS OF THIS
PILOT STUDY IS CURRENTLY UNDERWAY, (A)
122, GR.
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294 SOFTWARE DEVELOPMENT
ORTEGA, L.H. STRUCTURED PROGRAMMING SERIES (VOL. 7): DOCUMENTATION STANDARDS.
(REPORT NO. RADC=TR=74=300-VOL~7!. GRIFFISS AFB, NEW YORK: ROME AIR DEVELOPMENT
CENTER, SEPTEMBER 1974, (NTIS NO. AD AD08639)
DESCRIPTION:
THIS FINAL REPORT CONTAINS THE FULL STUDY FINODINGS FOR SOW TASK 4.1.7.
INCLUDED ARE PROPOSED CHANGES TO DOD DOCUMENTATION STANDARDS NECESSARY
TO REALIZE THE BENEFITS OF STRUCTURED PROGRAMMING TECHNOLOGY AS RELATED TO
DOCUMENTATION. THE RECOMMENDED CHANGES TO USAF MIL-STD-483 AND DOD 4120.17M
CONSTITUTE THE INITIAL STEF IN IMPROVING SOFTWARE DOCUMENTATIONS. (A)
100P, 1R,
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295 SOFTWARE PHYSICS

OTTENSTZIN, L.M, FURTHER VALIDATION OF AN ERROR HYPOTHESIS. SOFTWARE

ENGINEERING NOTES, JANUARY 1978, 3(1), 27-28.

DESCRIPTION:
SOFTWARE PHYSICS HYPOTHESES ARE USED TO PREDICT IMPLEMENTATION TIME AND
NUMBER OF ERRORS FOR A PROGRAM MODULE. PREDICTIONS ARE COMPARED WiITH THE
OBSERVED VALUES REPORTED BY M.L. SHOOMAN AND M.I. BOLSKY (1975). (MEA)
2P, 7R.

296 SOFTWARE PHYSICS
OTTENSTEIN, L .M., SCHNEIDER, V.B., & HALSTEAD, M.H. PREDICTING THE NUMBER OF
BUGS EXPECTED IK A PROGKAM MODULE (TECHNICAL REPORT NO, CSD-TR=-2(5). WEST
LAFAYETTE, INDIANA: PURDUE UNIVERSITY, JANUARY 1977,

297 PROGRAMMING, MAINTENANCE
OVERTON, R.K., ET, AL. DEVFLOPMENT IN COMPUTER AIDED SOFTWARE MAINTENANCE
(REPORT NO, ESD=TR=74=307)., HANSCOM AFB, MASSACHUSETTS: DEPUTY FOR COMMAND
AND MANAGEMENT SYSTEMS, nQ ELECTRONIC SYSTEMS DIVISION (AFSC), 1974,
DCSCRIPTION:
DATA WERE COLLECTED ON TWO ASPECTS OF MAINTENANCE PROGRAMMING (WHICH,
ACCORDING TO PUSLISHED ESTIMATES, COSTS THE U.S. APPROXIMATELY FIVE BILLION
MO -RS A YEAR). ASPECTS WERE (1) ARRANGEMENT AND SOURCES OF INFORMAYION AT
OrRAPHICS CONSOLES, AND (2) THE VALUE OF "CONCEPTUAL GROUPINGS"™ TO
MAINTENANCE PROGRAMMERS USING FORTRAN AND PL/1, (RA)
263P, 6UR.

298 SOFTWARE MAINTENANCE
OVERTON, R.Kk., COLEN, P., FREEMAN, P.,, WERSAN, S.J., VEIGEL, M.L., &
STEELMAN, R, RESEARCH TOWARD WAYS OF IMPROVING SOFTWARE MAINTENANCE:
RICASM FINAL REPORT (TECHNICAL REPORT NO. ESD-TR=-73-125,. CLAREMONT,
CALIFORNIA: CORPORATION FOR INFORMATION SYSTEMS RESEARCH AND DEVELOPMENT,
JANUARY 1973, (NTIS NO. AD 760819)
DESCRIPTION:
. AS STEPS TOWARD MAKING IT EASIER TO MAINTAIN COMPUTER PROGRAMS, STUDIES
T, WERE MADE OF SOME FUNDAMENTAL ASPECTS OF THE WORK. THE EVIDENCE INDICATES
THAT (1) BEFORE A PERSON CAN MODIFY A PROGRAM™ EFFICIENTLY, HE NEEDS TO BE
ABLE TO TRACE THE STRUCYURE INTO WHICH THE MOOIFICATION HAS TO FIT, AND
RECOGNIZE THE CCNCEPTUAL BLOCKS OF WHICH 1HE STRUCTURE IS BUILT; (2) 17
SHOULD BE POSSIBLE T? SPECIFY, AND SET SOME STANDARDS FOR, MAINTAINABILITY-
AFFECTING FEATURES OF PROGRAMMING LANGUAGES, AND THE STYLE AND STRUCTURE OF
PROGRAMS; (3) PHYSICAL CHARACTLRISTICS CF TERMINAL DISPLAYS CAN HANDICAP OR
HELP THE MAINTENANCE PROGRAMMFI, AND DISPLAYS CF LISTS OF CUES AND
PRCIABILITIES MAY /LSO HELP HI1¢., FUTURE DEVELOPMENTS, BASED ON THESE
POINTS, WERE RECOMMENDED. (A)
183pP, 47R.

299 PROGRAMMER PRODUCTIVITY
ovz?, P.D, EVIDENCE OF INCREAStD PROGRAMMER PRODUCTIVITY THROUGH USE OF
KEYROARD TERMINALS WITH DIRECT ACCESS YO COMPUTERS. UNPURLYSHED MANUSCRIPT,
OCTOBER 1976 (AVAILABLE FROM U.S. BUREAU OF THE CENSUS, WASHINGTON, D.C.).

’
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300 SOFTWARE DESIGN

PACKER, DoW. EFFECTIVE PROGRAM DESIGN. COMPUTZRS AND PEOPLE, MARCH 1974,

OESCRIPTION:
THIS DISCUSSTION OF COMPUTER PROGRAM DESIGN PROMOTES THE IDEA THAY THE
SUCCESS AND ULTIMATELY THE COST OF ANY COMPUTER PROGRAM IS CRITICALLY
RELATED TO ITS DESIGN; THAT IS, THAT THE DESIGN I5, BY FAR, THE MOST
CRITICAL ASPECT OF PROGRAM DEVELOPMENT., THE EDP COMMUNITY OFTEN TALKS OF
DESIGN ANO THE CONCEPTS OF MODULARITY, GEWERALITY, FLEXIBILITY, AND
MAINTAINABILITY; YET MANY PROGRAM. ARE NOT WELL DESIGNED AT AiLl, BUT SIMPLY
WRITTEN, IT IS mY BELIEF THAT THE DESIGN OF A PROGRAM IS MUCH DIFFERENT
FROM ITS CODING, AND IS A CREATIVE TASK INVOLVING MANY == IF NOT ALL --
OF THE SAME ELEMENTS AS SYSTEMS DESIGN. (A)
SP' OR,

321 PROGRAMMING LANGUAGEY,
PALME, J. PROGRAMTING LANGUAGES FOR THE SOFTWARE ENGINEER. 1IN INFOTECH
INFORMATION LTD., SOFTWAI'E ENGINEERING, BERKSHIRE, ENGLAND: INFOTECH
INFORKATION LTD., 1972, 463=494.

392 PROGRAMMING LANGUAGES

PALME, J. LANGUAGES FOR RELIABLE SOFTWARE. ODATAMATION, DECEPBER 1975, 21(12),

77-30.

DESCRIPTION:
A NUMBER OF PROGRAMMING LANGUAGE AND OPERATING SYSTEM CONSTRUCTS ARE
AVAILABLE WHICH MAY INCREASE THE RELIABILITY OF SOFTWARE, BUT WHICH ARE NOT
WIDELY USED, EVEN AMONG THE MOST POPULAR LANGUAGES. THESE CONSTRUCTS ALLOW
GREATER DETECTION OF ERRORS A7 EXECUTION TIME, OR, IN SOME CASES, AT
COMPILATLON TIME. AMONG THE FEATURES DISCUSSED ARE RESTRICTICNS ON DATA
TYPES AND VALUES, FEATURES WHICH PREVEMT UNDETINED CALCULATIONS, DATA TYPE
AND RANGE CHECKING AT MODULE INVTeRFACES, AND AVCIDANCE OF SEVERAL CONSTRUCTS
(E.G., INTERRUPTS, UNNECESSARY PARALLEL PROCESSING) WHICH HAVE BEEN OBSERVED
TO CAUSE PROBLEMS. MANY OF THE RECUMMENDED FEATURES HAVE BEEN
IMPLEMENTED IN THE LANGSUAGE SIMULA 67, (HRR)
3P, OR.

333 SOFTWARE DEVELOPMENT

PARNAS, D. INFCRMATION DISTRIBUTION ASPECTS OF DESISK METHODOLOGY.

PROCEEDINGS OF IFIP CONGRESS, 1971, 71, 339-344,

CESCRIPTION:
THE ROLE OF DOCUMENTATION IN THE DESIGN AND IMPLEMENTATION CF COMPLEX
SYSTEMS IS EXPLORED, RESULTING IN SUGGESTIONS It SHARP CONTRAST WITH CURRENY
PRACTICE. THE CONCEPT OF SYSTEM STRUCTURE IS STUDIED BY EXAPINING THE
MEANING OF THE PHRASE "CONNECTIONS BETWEEN MODULES®, IT IS SHOWN THAT
SEVERAL SYSTE™ DESIGN GOALS (EACH SUGGESTING A PARTIAL TIME ORDERING OF
THE DECISIONS) MAY BE INCONSISTENT. SOME PRGPERTIES OF PROGRAMMERS ARE
DISCUSSED. SYSTEM DOCUMENTATION WHICH MAKES ALL INFORMATION ACCESSIBLE TO
ANYONE WORKING ON THE PROJECT IS DISCUSSED. THE THESIS THAT SUCH
INFORMATION "BROADCASTING" IS HARMFUL, THAT IT IS HELPFUL IF MOST SYSTEM
INFORMATION CAN BE HIDDEN FROM %OST PROGRAMMERS, IS SUPPORTED BY USE OF
THE ABOVE MENTIONED CONSIDERATIONS AS WELL AS BY EXAMPLES. (A)
6P, 18R.

-82-

-




TP

D A T e K s o T D T o T T Eer Vo o 8 oo T B e e e S e T e .
y PSRN A A R o o e R RN S A T T TR N

f‘? 3
2= gg%ﬁﬁ&m‘ﬁnmm~M IR, B . R et o e e A w

304 SOFTWARE ENGINEERING

PARNAS, D.L. SOME CONCLUSIONS FROM™ AN EXPERIMENT IN SOFTWARE EAGINEERING

TECHNIQUES, AFIPS CONFERENCE PROCEEDINGS, 1972, 41, 325-329. ]

DESCRIPTION:
A SMALL PROGRAMMING PROJECT, UNDERTAKEN BY RELATIVELY INEXPERIENCED
PROGRAMMERS, WAS UONE TO ASSESS SEVERAL PARAMETERS AND CLAIMS OF STRUCYURED
PROGRAMMING TECHNIQUES, THE DESIGN INCLUDED FIVE MODULES 70 BE PROGRAMMED
BY EACH OF FIVE TECHNIQUES. A NUMBER OF THESE WERE INCORRECT OR INCOMPLETE.
RESULTS WERE DRAWN FROM THE REST. THE PAPER DOES NOT EXPLAIN THE
EXPERIMENTAL DESIGN; INSTEAD, IT OWELLS MAINLY ON THE CONCLUSIONS., THESE
ARE THAT EFFORT SHOULD BE HEAVILY INVESTED IN THE PRE-LESIGN PHASE FOR THE
GREATEST RETURNS. UOCUMENTATION OF EXTERNALS, AND THAT STEMMING FROM
PRE-DESIGN, WAS THE MOSYT VALUABLE., MOCLULE TESTING BEFORE INTEGRATION
SEEMED VALUABLE, AND IT SHOULD BE OONE 8Y OTHER THAN THE ORIGINAL
PROGRAMMER., 7TrE HYPOTHESIS THAT SINGLE INPUT/OUTPUT SUBROUTINE CALLS SHIULD -
BE THE ONLY COMMURICATION BETWEEN MOGULES WAS REJECTEC. ODATA STRUCTURES,
HOWEVER, WERE XEPT WITHIN SINGLE MODULES. (GDC)
5P, 8R.
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335 SOFTWARE" DEVELOPMENT .
PARNAS, D.L. A TECHNIQUE FOR SOFTWARE MODULE SPECIFICATION WITH EXAMPLES, :
COMMUNICATIONS OF THE ACM, 1972, 15, 330-336.

DESCRIPTION:
THIS PAPER PRESENTS AN APPROACH TO WRITING SPECIFICATIONS FOR PARTS OF
SOFTWARE SYSTEMS. THE MAIN GOAL IS TO PROVIDE SPECIFICATIONS SUFFICIENTLY
PRECISE AND COMPLETE THAT OTHER PIECES OF SOFTWARE CAN BE WRITTEN TO .
INTERACT WITH YHE PLIECE SPECIFIED WIYHOUT ADDITIONAL INFORMATION, THE .
SECONDARY GOAL IS TO INCLUDE IN THE SPCCIFICATIUN NO MORE INFORMATION THAN
NECESSARY TO MEET THE FIRST GOAL, THE TEIHnIQUE IS ILLUSTRATED BY MEANS OF
A VARIETY OF EXAMPLES FROM A TUTORIAL SYSTEM. (4)
7P, 6R.

3C6 PROGRAMMING METHODOLOGY
PARNAS, Dot. ON THE DESIGN AND DEVELOPMENT OF PROGRAM FAMILIES, 1IEEE
TRANSACTIONS ON SOFTWARE ENSINEERING, 1976, SE-2, 1-8,

% 307  SOFTWARE DEVELOPMENT
: ¢ PARNAS, D., § DARRINGER, J. SOCAS AND A METHODOLOGY FOR SYSTEM DESIGN. AFIPS

CONFERENCE PROCEEDINGS, 1967, 21,

3C8 GENERAL DISCUSSION OF HUMAN FACTORS IN COMPUTLR SYSTEMS

PARSONS, ho¥s THE SCOPE OF HUMAN FACTOXS IN COMPUTER-BASED DATA PROCESSING

SYSTEMS, HUMAN FACTORS, 1970, 12, 165+~17S,

DESCRIPTION:
dORK IN HUMAN FACTURS ENCOMPASSES RESEARCH AND APPLICATION IN HUMAN
ENGINEEKING, PROCEDURE DEVELOPMENT, TRAINING TECHNIQUES, PERSONNEL
REGUIREMENTS, TEST AND EVALUATION, TASK DESCRIPTION, AND TASK ALLOCATION,
OPPORTUNITIES AND NEEDS EXIST IN COMPUTER-BASED DATA PROCESSING SYSTEMS FOR
ALL THESE ERDEAVORS, ESPECIALLY WITH REGARD TO ON=LINE USERS. WITHIN HURAN
ENGINEERING, CNLY MANUAL ENTRY HAS SO FAR RECEIVED MUCH RESEARCKH ATTENTION,
WORK IS ALSO NEEDED ON DISPLAYS, INTEGRATED ENTRY=DISPLAY, WORKSPACE AND
OTHER EQUIPMENT ASPECTS, ON-LINE LANGUAGES, AND PROGRAM PRODUCYION., OF
GREATEST CONCERN TO HUMAN ENGINEERIMG IS THE COFPUTER OUTPUT, DESIGNED BY
PROGRAMFZRS, OATHER THAN THE HARDWARE, HUMAN FALTORS PEOPLE WILL HAVE TO
MASTER A NEw FIELD AND 7ROVIDE GUIDANCE TO A NEW DISCIPLINE WHICH HAS NOT YET
UNDERSTOOD HUMAN FACTORS REQUIREMENTS. (A)
11P, 7R.
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319 DESIGN REVIEWS

PERRIENS, M.P. AN APPLICATION OF FORFAL INSPECTIONS TO TOP--DOWN STRUCTURED
PROGRAM DEVELOPFERT (TECHNICAL REPORT k. uC~TR=77=212). GAITHERSBURG,
MARYLAND: IBM FEDERAL SYSTEMS DIVISIOR, JUNE 1977. (NTIS NO. AD AC41645)
DESCRIPTION:
THIS REPORV CONTAINS THE FULL STUDY FINDINGS FOR SOW TASK 4.3. THE RESULTS
OF THE STUDY WERE THAT TOP-DOWN STRUCTURED PROGRAMMING AND FORMAL
INSPECTIONS ARE COMPATIBLE AND CAN BE USED IN COMBINATION DURING SOFTWARE
DEVELOPMENT. PRIOR TO RECOMMENDING FULL-SCALE USE, RADL SHOULD IMPLENENT
THE RECOMMENDED INSPECTION MET/IODOLOGY CN A VARIEYY OF SELECTED SOFTWARE
PRUJECTS USING TOP~.0WN STRUCTURED PROGRAMMING. (A)

313 CCMPUTER PROGRAMMER SELECTION

PERRY, D.Ka, & CANNON, W.M. A VOCATIONAL INTEREST SCALE FOR COMPUTER
PROGRAMMERS: FINAL REPORT. 1IN PROCEEDINGS OF THE 4TH ANNUAL COMPUTER PERSONNEL
RESEARCH CONFERENCE, ASSOCIATION FOR COMFUTING MACHINERY, 1966, 67-82.

N VOCATIGNAL INTERESTS OF PROGRAMMERS

PERRY, DeKe, & CANNON, W.M. VOCATIONAL INTERESTS OF COMPUTER PROGRAMMERS.,

JOURNAL OF APPLIED PSYCHOLOGY, 657, 51, 28-34.

DESCRIPTION:
THE RCVISED SVIB WAS AOMINISTERED TO 1,378 COMPUTER PRCGRAMMERS. PRIMARY
ANALYSES WERE LIMITED TO 1,063 MALES WITH AT LEAST 2 YR. OF PROGRAMMING
EXPERXIENCE, WHOSE JOBS WERE PRIMARILY NONSUPERVISORY, AND WHO INDICATED
SATISFACTION WITH PROGRAMMING. PROGRAMMERS DIFFER FROM OTHER PROFESSIONAL
MEN PRIMARILY IN THEIR GREATER INTEREST IN PROBLEM SOLVING, MATHEMATICS, AND
MECHANICAL PURSUITS, AND THEIR LESSER INTEREST IN PEOPLE.. THEIR INTERESTS
ARE MOST SIHILAR TO OPTOMETRISTS, CHEMISTS, ENGINEERS, PRODUCTION MANAGERS,
MATHEMATICS~SCIENCE TEACHERS, AND SENIOR CPAS; BUT NONE OF THESE EXISTING
KEYS ADEQUATZLY REPRESENTS THE INTERESTS OF PROGRAMMERS. A FPOGRAMMER KEY
DEVELOPED ON HALF THE SAMPLE AND EVALUATED ON THE REMAINING HALF
DISCRIMINATES WELL BETWEEN PROGRAKMERS AND MEN IN GENERAL. SATISFIED
PROGRAMMERS SCORE SIGNIFICANTLY HIGHER CN THE KEY YHAN DISSATISFIED
PROGRAMMERS. (A)
7P, 1CR,

312 SOFTWARE DESIGN

PETFRS, Ledo, & TRIPP, Lo.L. IS SOFTWARE DESIGN wICKED? DATAMATION, MAY 1976,
22(5), PP. 127; 131; 136.
DESCRIPTION:
A COMPARISON OF THE ATTRIBUTES AND PROBLEYS ASSOCIATED WITH SCFTWARE DESIGN
AND THE CHARACTEPISTICS OF "WICKED"™ PROBLEMS CLEARLY ILLUSTRATES THAT
SOFTWARE DFSIGN IS A WICKED PROBLEM. TOP-DOWN DESIGN, AN APPROACH THAT
HAS RECEIVED CONSIDERABLE ATTENTION AND WIDESPREAD ACCEPTANCE, DOES NOT
APPEAR TO BE BASED ON ASSUMPTIONS THAT ARE COMPATIBLE WITH SUCH PROBLEMS.
ALTHOUGH TOP=DOUN DESIGN OFFTRS DISTINCT ADVANTAGES OVER OTHER DESIGN
YETHODS, MORE ATTENTICN MUST BE DIRECTED YOWARD DEVELCPING METHCDS
DIRECTED TOWARD WICKED PROBLFMS. (MEA)
3P, 3R.
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313 SOFYWARE DESIGN METHODOLOGIES

PETERS, oo, & TRIPP, L L. COMPARING SOFTWARE DESIGN METHODOLOGIES,

DATAMATION, NOVEMBER 1977, 23(11), 89-94.

DESCRIPTION:
SOFTWARE DESIGN HAS EVOLVED TO THE STAGE WHERE SEVERAL METHODOLOGIES HAVE
BEEN PROPGSED. THIS PAPER BRIEFLY REVIEWS STRUCTURED DESIGN, THE JACKSON
METHOOO0LOGY, LOGICAL COHNSTRUCTION OF PROGRAMS, META STEPWISE REFINEMENT, AND
HIGHER ORDER SOFTWARE. YT IS CONCLUDED THAT NO SINGLE METHOD EXISTS THAT
WOULD BE USEFUL IN EVERY DESIGN FROBLEM, THAT EACH METHOD MAKES UNPROVABLE
ASSUMPTIONS, THAT METHODS ASSIST ONLY IN SOLVING ROUTINE ASPECTS OF A DESIGN
PROBLEM, AND THAT DESIGNERS MAY BE RELUCTANY TO USE THESE METHODS. (MEAR)
6P, 13R.

314 NATJURAL LANGUAGE PROGRAMMING

PETRICK, S.R. ON HATURAL LANGUAGE BASED COMPUTER SYSTEMS. IB%M JOURNAL OF

RESEARCH AND DEVELOPMENT, 9976, 20, 314-32S5.

DESCRIPTION:
SOME NF THE ARGUMEKTS THAT HAVE BEEN GIVEN BOTH FOR AND AGAINST THE USE OF
NATURIL LANGUAGES IN QUESTION-ANSWERING AND PROGRAMMING SYSTEMS ARE
DISCUSSED., SEVERAL NATURAL LANGUAGE BASED COMPUTER SYSTCMS ARE CONSIDERED
IN ASSESSING THI CURRENT LEVEL OF SYSTEX DEVELOPMENT, FINALLY, CERTAIN
PERVASIVE DIFFICULTIES THuT HAVE ARISEN IN DEVELOPING NATURAL LANGUAGE BASED
SYSTEMS ARE IDENTIFIED, AND THE APPROACH TAKEN TO OVERCCME THEM IN THE
REQUEST (RESTRICTED ENGLISH QUESTION-ANSWERING) SYSTEM IS DESCRIBED., (A)

315 PERFORMANCE MODELS OF MAN=-MACHINE SYSTEMS

PEW, R.W., BARON, S., FEEMRER, C.E., & MILLER, D.C, CRITICAL REVIEW AND

ANALYSIS OF PERFORMANCE MODELS APPLICABLE TO MAN-MACHINE SYSTEMS EVALUATION

(REPORT NO. 3446), CAMBRIDGE, MASSACHUSEITS: BOLT BERANEK AND NEWFMAN, INC.,

MARCH 1977, (NTIS NO. AD AD38597)

DESCRIPTION:
THIS REPORT FOCUSES ON THE REVIEW OF POTENTIALLY RELEVANT MODELS AND ON THE
IDENTIFICATION OF ISSUES IN MODEL DEVELOPMENT AND APPLICATION THAT MAY HAVE
IMPORTANT IMPACT ON MODELS FOR LARGE SCALE MAN-MACHINE SYSTEMS, A DETAILED
AND CRITICAL EVALUATION OF SEVERAL CLASSES OF HUMAN PERFORMANCE PODELS IS
PRESENTED, INTERRELATIONGHIPS AMONG EXISTING MODELS ARE EXAMINED AND AN
EVALUATION IS MADE OF THE NEEDS AND GAPS IN THE TECHNOLOGY. MODELING
ISSUES ARE IDENTIFIED AND RESEARCH RECOMMENDATICNS SUGGESTED. APPROXIMATELY
FORTY MODELS OR MODEL TECHNIQUES THAT HAVE SOME APPLICABILITY TO TH{
SIMULATION MODELING PROGRAM ARE DESCRIBEC IN THE APPENDIX. (A)
305P, 191R.

316 NATURAL LANGUAGE PROGRAMMING

PLATH, WoeJ. REQUEST: A NATURAL LANGUAGE QUESTION-ANSWERING SYSTEM. 1IBM

JOURNAL OF RESEARCH AND DEVELOPMENT, 1976, 2(C, 326-335,

DESCRIPTION:
REQUEST IS AN EXPERIMENTAL RESTRICTED ENGLISH QUESTIGN-ANSWERING SYSTEM THAT
CAN ANALYZE AND ANSWER A VARIETY OF ENGLISH GUESTIONS, SPAAMNING A
SIGNIFICANT RANGE OF SYNTACTICAL COMPLEXITY, WITH RESPECT TO A SFALL FORTUNE
SOU TYPE DATA BASE. THE LONG-RANGE CSJECTIVE OF THIS WORK IS TO EXPLORE THE
POSSIRILITY OF PROVIDING NONPROGRAMMERS WITH A CONVENIEKT AND PCWERFUL MEANS
OF ACCESSING INFORMATION IN FORFAYTSD DATA BASES WITHOUT HAVING TU LEARN A
FORMAL OUERY LANGUAGE, TO ADDOESS IHE SOMEWHAT CONFLICTING KEQUIREMENTS OF
UNDERSTANDABILITY FOR THE MACHINE AND MAXIMUM NATURALNESS FOR THE USER,
REQUEST USES A LANGUAGE PROCESSING APPROACH FEATURING: 1) THE USE OF
RESTRILCTED ENGLISH; 2) A TWC-PHASE, COMPILER-LIKE ORGANIZATION; AND
3) LINGUISYIC ANALYSIS BASED ON A TRANSFORMATIONAL GRAMMAR, THE PRESENT
PAPER EXPLORES THE MOTIVATION FOR THIS APPROACH IN SOME DETAIL AND ALSO
DESCRIBES ThE ORGANIZATION, OPERATION, AND CURKENT STATUS OFf THE SYSTEM,
C(A)
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317 SOFTWARE DESIGN

PLUM, To A CASE STUDY COMPARISON OF TWO APPROACHES TO STRUCTURED DESIGN --

DATA=FLOW=MODULARITY VS, DATA-STRUCTURE~HIERARCHY. YOURDON REPURT, SEPTEMBER

1976, 1(7), 8-12,

DESCRIPTION:
AN EXPERIMENT WAS CONDUCTED TO COMPARE TW(G POPULAR APPROACHES TO COMPUTER
SYSTEM DESIGN ~= DAYA-~FLOW~MODULARITY AND DATA-STRUCTURE-HIERARCHY. BOTH
APPROACHES ARE PRODUCTIVE DESICN TECHNIQUES, BUT EACH OFFERS UNIQUE
ADVANTAGES. THE SYNTHESIS OF THESE TWO APPROACHES IS AN INTERESTING
PROBLEM THAT COULD PRODUCE VERY PROMISING RESULTS. (MEA)
SP, 6R.

318 SOFTWARE DEVELOPMENT
POKORNEY, Jo.Lo., & MITCHELL, W.E. A SYSTEMS APPROACH TO COMPUTER PROSRAMS .
(TECHNICAL REPORT NO, 57-205). BEDFORD, MASSACHUSETTS: ELECTRONIC SYSTEMC
DIVISION, TECHNICAL EQUIPMENTS AND STANDARDS OFFICE, L.G. HANSCOM FIELD,
FEBRUARY 1v67.

319 PROGRAMMING LANGUAGES
RALSTON, A.W., & WAGENER, J.L. STRUCTURZID FORTRAN: AN EVOLUTION OF STANDARD
FORTRAN. IEEE TRANSACTIONS ON SOFTWARE ENGINEERING, 1976, SF=2, 154-175.

320 PROGRAMMING
RAMAMOORTHY, C.V. IMPROVING THE EFFECTIVENESS OF COMMERCIAL PROGRAMMING
(INFOTECH REPORT #19). 1972,

321 SOFTWARE ENGINEERING

RAM:MOORTHY, CeVe, & HO, S.=Bo.F. TESTING LARGE SOFTWARE WITH AUTOMATED

SOFTWARE EVALUATION SYSTEMS. IEEE TRANSACTIONS ON SOFTWARE EMNGINEERING, 1975,

SE-1, 46-58.

DESCRIPTION:
IN THE PAST FEW YEARS, PESEARCH HAS BEEN ACTIVELY CARRIED OUT IN AN ATTEMPT
TO IMPROVE THE QUALITY AND RELIABILITY OF LARGE-SCALE SOrTWARI SYSTEMS,
ALTHOUGH PROGRESS HAS BEEN MADE OM THE FORMAL PROOF OF PROGRAM C(ORRECTNESS,
PROVING LARCE-SCALE SOFTWARE SYSTEMS CORRECT BY FORMAL PROOF IS STILL MANY
YEARS AWwAY. AUTOMATED SOFTWARE TOOLS HAVE BEEN FOUND TO BE VALUABLE IN
IMPROVING SOFTWARE RELIABILITY AND ATTACKING THE HIGH COST OF SOFTWARE
SYSTEMS, THIS PAPER ATTEMPTS TH DESCRIBE SOME MAIN FEATURES OF AUTOMATED
SGFTWARE TOOLS AND SOME SOFTWARE EVALUATION sYSTEMS THAT ARE CURRENTLY
AVAILABLE. (&)
13P, 31R.
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322 SOFTWARE EVALUATION

RAMAMOORTHY, C.V., MEEKER, R.E., JRo, & TURNER, J. DESIGN AND CONSTRUCTION OF

AN AUTOMATED SOFTWARE EVALUATION SYSTEM, IESE SYMPOSIUM ON COMPLTER SOFTWARE

RELIABILITY, 1973, 28-37.

DESCRIPTION:
THE PROSLEM OF EVALUATING AND VALIDATING LARGE PROGRAMS AND PROGRAMMING
SYSTEMS IS ONE YHAT LENDS ITSELF TO SOME FORM OF AUTOMATIC ANALYSIS. THE
CONCEPT OF AN AUTOMATED EVALUATION SYSTEM IS DEVELOPED AND IJLLUSTRATEZ
WITH THE OETAILED DESCRIPTION OF A CURRENY WORKING SYSTEM, THIS SYSTEM IS
DESIGNED “OR AUTOMATIC ANALYSIS OF LARGE PROGRAMS AND INCLUDES BOTH STATIC
AND DYNAMIC ANALYSIS, THE STATIC ANALYSIS CONSISTS OF A COMPLETE SCAN OF
THE SOURCE CODE STATEMENTS OF A PROGRAM WITH AUTOMATIC RECOGNITION OF
PREVIOUSLY DEFINED °*DANGEROUS CONDITIONS® AND I1HE CONSTRUCTION OF A DATA
BASE OF PROGRAM CHARACTERISTICS. A GRAPH MODEL OF PROGRAM STRUCTURE 1S
CONSTRUCTED AND ANALYZED FOR WELL=FORMATION AND THE EXJISTENCE OF LOOPS,
DYNAMIC ANALYSIS CONSISYS OF THE AUTOMATIC INSERTION OF MONITORS FOR
PRESCRIBED VARIABLES. A MONITORING SUBROUTINE CHECKS NEW VARIABLE VALUES
WITHR PRESCRIBED VALUES AND ALLOWS OTHER STATISTICS GATHERING FUNCTIONS AT
RUN TIME. THE UTILITY OF THIS TYPE OF SYSTER IN AN OVERALL EVALUATION
EFFORT IS CONSIDERED ALONG WITH POSSIBILITIES FOR EXTENSIONS. (A)
10P, 3R.

323 PROGRAMMING LANGUAGES

RAMSEY, HoR., PLAWS: HUMAN FACTORS IN THE DESIGN OF A COMPUTER PROSRAMMING

LANGUAGE. 1IN PROCEEDINGS OF THE HUMAN FACTORS SOCIETY 18TH ANNUAL MEETING.

SANTA MONICA, CALIFORNIA: HUMAN FACTORS SOCIETY, 1274, 30-11,

DESCRIPTION:
CONVENTIONAL COMPUTER PROGRAMMING LANGUAGES HAVZ PROVEN INADEQUATE FCR USE IN
THE SOLUTION OF COMPLEX RESOURCE ALLOCATION AND SCHEDULING PROBLEMS, A NEW
PROGRAMMING LANGUAGE, PLAN>, IS DESCRIBED, THE EMPHASIS IN THE DESIGN OF
PLANS XS NOT ON SPECIALIZED SCHEDULING COMMANDS, BUT ON PROVISION OF
APPROPRIATE BASIC DATA STRUCTURES FOR SCHEDULING PRORLEMS., A METHOD OF
LANGUAGE SPECIFICATION TS DESCRIBED WHICH PROVIDES RIGOROUS FUNCTIONAL
DEFINITION WHILE ALLOWING AN EXTREMELY CLEAN INTERFACE BETWEEN THE LANGUAGE
FUNCTIONAL DESIGN PROCESS (IN WHICH HUMAN FACTORS PERSONNEL MIGHT PARTICIPATE
MOST ACTIVELY) AND THE IMPLEMENTATION PROCESS. (A)
3P, 4R,
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324 COMPARISON OF FLOWCHARTS AND PROGRAM DESIGN LANGUAGES
RAMSEY, Ho.Ro, ATWOOD, M.E., & VAN DOREN, J.R. A COMPARATIVE STUDY OF
FLOWCHARTS AND PROGRAM DESIGN LANGUAGES FOR THE PETAILED PROCEDURAL
SPECIFICATION OF COMPUTER PROGRAMS (TECHNICAL REPORT TR=-78=A22). ARLINGTON,
VIRGINIA: U.S, ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES,
1978.
DESCRIPTION:
AN EXPERIMENT WAS PERFORMED TO ASSESS THE RELATIVE MERITS OF PROGRAM DESISN
LANGUAGES (PDL'S) AND FLOWCHARYS AS TECHNIGUES FOR THE DEVELOPMENTY AND
DOCUMENTATIOM OF DETAILED DESIGNS FOR COMPUTER PROGRAMS.

TWENTY STUDENTS IN A COMPUTER SCIENCE GRADUATE COURSE PARTICIPATED IN
THIS EXPERIMENT. WORKING INDIVIDUALLY, THE STUDENTS DESIGNED A TWO=PASS
ASSEM3LER FCR A SIMPLE MINICOMPUTER. HALF OF THE STUDENTS EXPRESSED
THEIR DESIGN FOR THE FIRST PASS 0F THE ASSEMBLER Il THE FORM OF A FLOWCHART,
AND EXPRESSED THEIR DESIGN FOR THE SECOND PASS IN A PROGRAR DESIGN LANGUAGE,
THE OTHER HALF OF THE STUDENTS USED A PDL FOR PASS ONE, AUD A FLOWCHART -
FOR PASS TWO. F'LOWIHARTS AND POL'S WERE COMPARED ON THE LASIS Of YARIOUS
MEASURES OF OVERALL OESISN QUALITY, DESIGN ERRORS, LEVEL OF DETAIL OF
DESIGNS, TIME EXPENDED IN DEVELOPING DESIGNS, AND SUBJECTIVE PREFERENCES.

HAVING COMPLETED THIS DESISN TASK, THE SUBJECTZ THEN PERFORMED AN -
IMPLEMENTATION TASK., THEY WERE GIVEN FAIRLY DETAILED PROCEDURAL DESIGNS FOR
A PROGRAM WHICH SIMULATES THE FUNSTION OF & FAIRLY SOPHISTICATED
MINICOMPUTER. THEY WERE THEN REGUIRED TO DEVELOP A WORKING VERSION OF THE
>ROGRAM IN PL/1. ALTHOUGH THE DESIGNS WERE LOGICALLY EQUIVALENT, HALF THE
STUDEMNTS RECEIVED THEIR SIMULATOR DESIGN IN FLOWCHART FORM, AND HALF IN PCL
FCRM. FLOWCHARTS AND PDL'3 WERE COMPARED ON THE BASIS OF DESIGN
COMPREHINSION TEST PCRFCRMANCE, VARIOUS MEASURES OF OVERALL IMPLENENTATIGN
QUALITY, IMPLEMENTATION ERRORS, AND SUBJECTIVE PREFERENCES.

IN THE CONTEXT IN WHICH THIS STUDY WAS PERFORMED, THE USE OF A PROGRAM
DESIGN LANGUAGE (PDL) BY A SOFTWARE DESIGNER, FOR THE DEVELOPMENT AMD
DESCRIPTION (1F A DETAILED PROGRAM DESIGN, PROBUCED BETTER RESULTS THAN DID
THE USE OF FLOWCHARTS. SPECIFICALLY, THE DESIGNS APPEARED TO BE OF
SIGNIFICANTLY BETTER QUALITY, INVOLVING MORE ALGORITHMIC OR PROCEDURAL
OETAIL, THAN THOSE PRODUCED USING FLOWCKARTS. IN ADDITION, FLOWCHART DESIGNS
EXHIBITED CONSIDERABLY MORE ABBREVIATION AND OTHER SPACE=SAVING PRACYICES
THAN DID PDL DESIGNS, WITH & POSSIBLE ADVERSE EFFECT QM rTurcryg READABILLITY,

WHEN EQUIVALENT, HIGHLY READABLE DESIGNS WERE PRESENTED TG SUBJECTS IN
BOTH PDL AND FLOWCHART FORM, NO PATTERN OF SHORT-TERM OR LCNG=-TERM
DIFFERENCES IN COMPREHENSICM OF THE ODESIGM WAS OBSERVEL. NO SIGNIFICANT
DIFFERENCES WwERE DETECTED IN THE QUALITY OR OTHER PROPERTIES OF PROGRARS
WRITTEN AS IMPLEMENTATIONS OF THE DESIGNS., SUBJECTIVE RATINGS INDICATED &
MILD PREFERENCE FOR PDL'S,

OVERALL, THE RESULTS SUGGEST THAT SOFTWARC DESIGN PERFORMANCE AND
DESIGNER=PROGRAMMER COMMUNICATION MIGHT BE SIGNIFICANTLY IMPROVED BY THE
ADOPTION OF INFORMAL PROGRAM DESIGN LANGUAGES, RATHEK THAN FLOWCHARTS, AS A
STANDARD DOCUMENTATION MUTHOD FOR DETAILED COMPUTER PROGRAM DESIGNMZ. (A)

325 INTERACTIVE PROGRAMMING

REASER, J., PRIESMAN, I., & GILL, J. A PRODUCTION ENVIRONMENT EVALUATION OF

INTERACTIVE PROGRAMMING (TECHNICAL REPORT NO. USACSC=AT-74-C3). FURT BELVOIR,

VIRGINIA: U.S. ARMY COMPUTER SYSTEMS COMMAND, NECEMBER 1974.

DESCRIPTION:
THIS REPORT DESCRIBES AN EVALUATION OF INTERACTIVE PRCCRAMMING VERSUS
BATCH PROGRAMMING WITHIN AN ACTUAL SOFTWARE PRODUCTIUN ENVIRONMENT AT THE
U.S. ARMY COMPUTER SYSTEMS COMMAND. THE PURPOSE OF THE STUDY WAS TO -
DETERFINE THE PRODUCTIVITY AND COST EFFECTIVENESS DIFFERENCES BETWEEN THE
TWO MODES OF OPERATION. THE STUDY WAS CONDUCTEG IN A PRODUCTION ENVIRONMENT
WITH THE PROGRAMMERS COMPLETING THEIR NORMALLY REQUIRED WORKLOAD AND
PROVIDING DOCUMENTATION ON TASKS ROUTINELY ASSIGNED TO THEM. THE RESULTS
OF THIS STUDY INDICATE THAT ON A LINE-OF-CODE BASIS THE INTERACTIVE SYSTEM
OFFERS AN INCREASE IN PRODUCTIVITY AND A DECREASE IN OVERALL COST, AS
CORPARED TO THE BATCH PROCESSING PROCEDURE. CONTINUED SUPPORT GOF THE
INTERACTIVE SYSTEM IS RECOMMENDED, (A)
71p, 7R,
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326 SOFTWARE ENGINEERING
REIFER, DeJoe AUTOMATED AIDS FOR RELIABLE SOFTWARE. 1IN PROCEEDINGS, 1975

INTERNATIONAL CONFERENCE ON RELIABLE SOFTWARE., SIGPLAN NOTICES, JUNE 1975,

1006), 131=142.

DESCRIPTION:
RECENT INVESTISATIONS ON THE USE OF AUTOMATION TO REALIZE THE TWIN

OBJECTIVES OF COST REDUCTION AND RELIABILITY IMPROVEMENT FOR COMPUTER
PROGRAMS DEVELOPED FOR THE U.S. AIR FORCE ARE REPORTED. THE CONCEPTS OF
RELIABILITY AND AUTOMATION AS THEY PERTAIN TC SOFTWARE ARE EXPLAINED. THEN,
OVER TWEMTY AUTOMRTED TOOLS AND TECHNIQUES (AIDS) IDENTIFIED BY THIS

2 INVESiIGATION ARE DESCRIBED AND CATEGORIZED. BASED ON THE INFORMATION

2 REVIEWED, AN ASSESSHENT OF THE STATE OF THE TECHNOLOGY IS ®ADE. FINALLY,

B2 SPECIFTC RECOMMENDATIONS WHICH TRY TO GIVE DIRECTION TO “UTURE EFFORTS ARE

OFFERED. (A)
12pP, 46R.
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327 PRCGRAMMER SELECTION
REINSTEDT, RoN., HAMMIDI, B8.C., PERES, S.H., & RICARD, E.L. COMPUTLR PERSONNEL

RESEARCH GROUP PROSRAMMER PERFORMAMCE PREDICTION STUDY (REPORT NO. R#A-4033~PR).
SANTA MONICA, CALIFCRNIA: THE RAND CORP., MARCH 1964 (ALSG REPORTED MUKz BRIEFLY
IN REINSTEDT, R.N. RESULTS OF A PROGRAMMER PERFORMANCE PREDICTION STUDY, IEEE
TRANSACTIONS ON ENGINEERING MANAGEMENT, DECEMBER 1967, EM=14, 183-187).
DESCRIPTION:
THIS MEMORANDUM REPORTS THE RESULTS OF A RESEARCH S7TUDY UNDERTAKEN TO
GAIN SOME INSIGHY INTO THE RELATIONSHIP BETWEEN, UN THE ONE MAND, RATED
JOB PERFORMANCE AND, ON THE OTHER, COGNITIVE ARILITIES, VOCATIONAL
INTERESTS, AND BIOGRAPHICAL INFORMATION OF COAPUTER PROGTAMMFRS.
A TEST BATTERY COMPOSED OF THE IBM PROGRAMMEK APTITUDE TCST, THE
TEST OF SEQUENTIAL INSTRUCTIONS (A RESEARCH INSYRUMENT SPECIALLY
CONSTRUCTED FOR THIS STUDY), THE STRONG VOCATIONAL INTEREST BLANF, AND A
PERSONAL BACKGRCUND DATA FORM WAS ADMINISTERED TO 534 PROGRAMMERS
REPRESENTING 24 PARTICIPATING COMPANIES. THE SAMPLE WAS DIVIDED INTO TWO
SUB-SAMPLES: 301 PROGRAMMERS WERE CLASSIFIED AS SCIENTIFIC PROGRAMMERY
AND 233 WERE CLASSIFIED AS BUSINESS PROGRAMMERS,
THE ANALYSES OF THE DATA INDICATE THAT THE IBM PROGRAMMER APTITUDE
TEST AND THE TEST OF SEQUENTIAL INSTRUUTIONS GENERALLY CORRELATE HIGHER
TO THE PERFORMANTE RATING CRITERION AMONG THE COMPANIES IN THE SCIENTIFIC
SAMPLE THAN IN THE BUSINESS SAMPLE. WHEN THE DATA ARE ANALYZED AGAINST
INDIVIDUAL COMPANY PERFORMANCE RATINGS, THERE IS A WIDE RANGE OF
CORRELATION (~,67 TO .90),
THE ANALYSES OF THE STRONG VOCATIONAL INTEREST BLANK INDICATE THAT
THIS INSTRUMENT HAS PREDICTIVE VALUE IN TERMS OF JOB PERFORMANCE IN BOTH
SUB=-SAMPLES; FURTHER, THE EMERGING INTEREST PATTZRNS TEND TO BE THOSE
Of THE SCIENTIFXC, PROFESSIOWALLY=ORIENTED, FSTHETIC PERSOY%. BOTH
SAMPLES SKLOWED AM EXTREMELY HIGH INTEREST IN MATHEMATICAL SLBJECTS.
HIGHEST CORRELATIONS RtSULTED FROM THE BUSINESS PROGRAMMERS WHO HAD
HIGHLY SCIENTIFIC INTEREST PATTERNS.
SCIENTIFIC PROGRAMMERS HAD A GENERALLY MIGHFR EDUCATIONAL LEVEL
THAN THE BUSINESS PROGRAMMERS (MORE COLLEGE GRADUATES AND MORE ADVANCED
DEGREES).
PROGRAMMERS FROM BOTH THE SCIENTIFIC AND TH€ SUSINESS SAMPLES WERE,
ON THE AVERAGE, A COMPARATIVELY YOUNG GROUP, WITH (AS CCMPARED WITH OTHER
PROFESSIONS) FEW YEARS OF EXPERIENCE,
FOLLOW4=UP STUDIES ARE INDICATED, ESPECIALLY IN THE AREAS OF INTEREST
e AND PERSONALITY TESTING. (A)
64P, 4R,
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328 QUERY LANGUAGES

REISNER, P. USE OF PSYCHOLOGICAL EXPERIMENYATION AS AN AID YO DEVELOPMENY OF A

QUERY LANGUAGE, IJEEE TRANSACTIONS ON SOFTWARE ENGINEERING, MAY 1977, SE-3,

218=22¢9,

DESCRIPTION:
THIS PAPER DESCRIBES A SERIES OF PSYCHOLOGICAL EXPERINENTS USED TO TEST A
NEW DATA BASE QUERY LANGUAGE. THE INTENT IS TO MAKE PSYCHOLOGICAL TVESTING
OF A LANGUAGE PART OF THE DESIGN AND DEVELOPMENY PROCESS, BY TESIING A
LANGUAGE WHILE IT IS STILL UNDER DEVELOPMENT, FEATURES THAT REQUIRE CHANGING
CAN BE IDENTIFIED AND THE CHANGCS RADE.

THE EXPERIMENTS, WHICH USED COLLEGE STUDENTS AS SUBJECTS, IKVESTIGATED:
(1) OVERALL "LEARNABILITY"™ OF THE LANGUAGE, 12) "LEARNABILITY™ OF INDIVIDUAL
FLEATURES OF THE LANGUAGE, AND (37 THE TYPES AND FREQUENCIES OF ERRCRS MADE.
RECOMMNENDED CHANGES TO THE PARTICULAR LANGUAGE AND THE BASIS FOR THOSE
RECOMMENDATIONS ARE DESCRIBED,
IN ADDITION, ERRORS KADE BY EXPERIMENTAL SUBJECTS DURING THE TESTING

ARE THEN ANALYZED FROM THE POINT OF VIEW OF POSSIBLE CAUSES, BASED ON THI1S -
ANALYSIS, A PRELIMINARRY MODEL OF QUERY WRITING AND TWO PO3SSIBLE INDIZES OF
QUERY COMPLEXITY ARE SUGGESTED. (A)
127, 22R.

329 QUERY LANGUAGES

REI®4ER, P., BOYCE, RoFo, & CHAMBERLIN, D.D. HUMAN FACTORS EVALUATION OF TWO

DATA BASE QUERY LANGUAGES: SQUARE AMD SEQUEL. AFIPS CONFERENCE PROCEEDINMGS,

1975, 44, 447-452,

DESCRIPTION:
A SERIES OF EXPERIMENTS WAS CONOUCTED TO EVALUATE THE LEARNABILTTY OF TWO
DATA BASE QUEPY LANGUAGES, SQUARE AND SEQUEL, USING UNIVERSITY STUDENTS AS
SUBJECTS. SUBJECTS WITH OR WITHOUT FROGRAMMING EXPERIENCE WERE ABLE TG USE
EITHER PROGRA.-MINS LANGUAGE WITH REASONASLE PROFICIENCY AFTER 12 OR 14
ACADEMIC HOUL™ OF INSTRUCVION. PROGRAKMERS LEARNED BOTH LANGUAGES MORE
QUICKLY AND MORE COMPLETELY THAN DID NON-PROGRAMMERS, AND THE NON-PROGRAMMERS
SHOWED GREATEn PROFICIENCY WITH SEQUEL THAN WITH SQUARE. BOTH PROSRANMERS
AND  ON-PROGRAMMERS WERE ABLE TO (OMBIME BASIC LANCUAGE FEATURES IN WAYS
NOT EX-LICITLY TAUGHT.

THE BASIC LANGUAGE FEATURE, A SINPLE MAPPING, WAS LEARIED IN ERCH
LANGUAGE YWiTH NEAR-PERFECT ACCURACY BY PROGRAMMERS AFTER TWO HOURS AND BY
NOGN-PROGRAMNERS AFTER FOUR HOURS, HOWEVER, COMSIDERABLE ODIFFICULTY WAS
SAPERIZNCED IN LEARNING AND RETAIXKING HORE COMPLEX FEATURES, ESPECZIALLY BY
NON~PROGRANMERS. A STUDY OF ERRORS MADS BY SUBJECTS SUGGESTS THAT A REAL
UATA BASE SYSTER SHONLO BE PREPARED TO CORRECY MINGR SYNTACTIC ERRORS ANO TO
SEARIH FOR POORLY=-SPECIFIED DATA VALUES RY SOME TECHNIQUE SUCH AS
STEMoUATCHING OR A SYNONYX DICTIONARY, (A, ABBR,)

AP, 3R,

330 PROGRAMMING LANGUAGES
RICHARD, F., & LEDLGARD, %“.F, A RERIHDER FOR LANSUAGE DESIGNERS., SIGPLAN
NOTICES, DECEMBER 1977, 12{12), 73-R2 (ALSC {OINS TECHMICAL REPORT NO,. 76-3,
AMHERST . MASSACHUSETTS: UNIVERSITY OF RASSACHUSETTS, DEPARTRMENT OF COMPUTER
SCIENCE AND INFGRMATION, MARCH '1576),
OESTRIPTINA:
M03) FROGRAMMING LANGUAGES DO NOT SUIT THE PRODUCTION OF LARGE SOFTWARE
SYSYEPS . TO IMPLENKENT REAL PROBLEMS, NO CURRERT PROGRAMMING L anGUAGE
OFFERG CLEAR SOLUTIONS. 700 CFTEN, THE STRUCTURE OF THE PRULBLEM MUST BZ
3 TWISTEy TO THE STRUCTURS OF THE [LANGUAGE, TO0 DEVISE PROGRAMS THAT (AN £¢
REAG AND MODIFIED, PRCGRAMMERS SUSY OBSERVE STRICY OBEDIENCE TO NUNMEROUS
AHD COMPLEX PROGRAMMING STANDARDS.

WE BELZEVE THERE IS A NEED TOR A NEW GENERAL PURPOSE, PROCEDURE~DRIENTED
PROGRAMMING LANGUAGE =~ "UTOPIA B4". 1IN THIS PAPER, WE SUGGESY SEVERAL
LANGUAGE DESIGN PRINCIPLES 7FOR UTOPIA 84. (A, ABBR,)
10P, 19R.
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331 SOFTWARE METRICS
RICHARDS, P, INTERIM REPORT ON A SOFTWARE COMPLEXITY MEASURE (SOFTWARE ERRJIR
CONTROL IRED PROJECT NN. 76D6A51), NOVERMBER 1976,

332 COMPUTER PERSONNEL SELECTION
RIGNEY, J.W., BERGER, R.M., & GERSHON, A. COMPUTER PERSONNEL SELECTION AND
CRITERION DEVELOPMENT: 1. THE RESEARCH PLANS (TECHNICAL REPORT 36), LOS
AMGELES, CALIFORNIA: UNIVERSITY OF SOUTHERN CALIFORNIA, FEBRUARY 1963,

333 COMPUTER PERSUNNEL SELECTION
i RIGNEY,J.W., BERGER, R.M,, GERSHON, A., & WILSON, R.C, COMPUTER PERSONNEL
SELECTION AND CRITERION OEVELOPMENT: II. OESCRIPTION AND CLASSIFICATION OF
COMPUTER PROGRAMMER AND ANALYST JOSS (TECHNICAL REPORY 37). LOS ANGELES,
CALIFORNIA: UNIVERSITY OF SOUTI!HERN CALIFORNIA, DECEMBER 196..

e e e A v g

334 COMPUTER PERSONMEL
RIGNEY, J.W., BERGER, R.M., WILSON, R.C., & TEPLITZKY, F., COMPUTER PERSONNEL
SELECTION AND CRITERION DEVELOPMENT: III == THE BASIC PROGRAMMING KNOWLEDGE
TEST (TECHNICAL REPORT NO. 49). LOS ANGELES, CALIFORNIA: UNIVERSITY OF
SOUTHERN CALIFORNIA, ELECTRUNICS PERSONNEL RESEARCH GROUP, JUNE 1966.
(NTIS NO, AD 636988)
DESCSIPTION:
THIS IS A REPORT ON THE CRITERION DEVELOPMENT PHASE OF A LONG-TERM RESEARCH
PROGRAM CONCERNED WITH COMPUTER PERSONNEL SELECTION AND EVALUATION.

TY0 TYPES OF CRITERION MEASURES ARE INVOLVED IN THIS PHASE. BOTH ARE
PROFICIENCY TESTS, ONE DESIGNED TO TEST AN INDIVIDUAL'S KNOWLEDGE OF THE
BASIC PRINCIPLES AND TECHNIQUES OF PROGRAMMING, AND THE SECOND, TO TEST AN
INDIVIDUAL'S PERFORMANCE IN DEPTH IN THE SYSTEMS ANALYSIS AND SYSTEMS DESIGW
AREAS., THE DEVELOPMENT OF THE FIRST TYPE, THE BASIC PROGRAMMING KNOWLEDGE
TEST (BPKT), IS DESCRIBED IN THIS REPORT. THE SECOND TYPE OF MEASURE IS
NOW UNDER CONSTRUCTION AND WILL BE DESCRIBED IN A SUBSEQUENT REPORT.

THE BPKT IS INTENDED TO STAND BY ITSELF AS A CRITERION OF PROGRAMMING
PROFICIENCY. YO ACHIEVE A CLOSE CORRESPONDENCE OF TEST CCONTENT TO
PROGRAMMING JOB REQUIREMENTS, SUBJECT-MATTER EXPERTS PARTICIPATED IN THE
CONSTRUCTION AND REVIEW OF THE TEST QUESTTONS. TEST QUESTIONS WERE SELECTED
THAT MET THE CRITERIA OF DISCRIMINATION ANuL ‘PPROPRIATE DIFFICULTY, AS
INDICATED BY THE STATISTICAL ANALYSIS OF RESULTS OF A LARGE PRELIMINARY
TESTING. THE FINAL FORM OF THE TEST CONSISTS OF 100 MULTIPLE-CHOICE
QUESTIONS THAT ARE DESIGNED TO BE FREE NF REFERENCES TO SPECIFIC COMPUTERS
AND LANGUAGES NOW IN USE.

NORMATIVE SCORES HAVE BEEN DEVELOPED FOR NAVY COMPUTER GROUPS. THE
RELATIONSHIPS OF THE BPKT TEST SCORES TO A NUMBER OF VOCATIONAL AND
EDUCATIONAL VARIABLES ARE DESCRIBED. RECOMMENDATIONS ARE PADE FOR THE USE
OF THE BPKT IN PERSONNEL SELECTION AND EVALUATION OF EXPEHIENCED PROGRAMMERS
AND ANALYSTS, AND AS A CRITERIOM MEASURE AGAINST WHICH APTITUDE TESTS MAY
BE VALIDATED. (A)
42P. 4&R.

335 PROGRAM READABILITY
ROBERTS, K.V. PROGRAM READABILITYY. 1IN INFOTECH INFORMATION LTD., SOFTWARE
ENGINEERING, BERKSHIRE, ENGLANC: IHFOTECH INFORMATION LTD., 1972, 495-516.

336 SOFTWARE DESIGN
ROGINSON, L. A FORMAL DESIGN MEDIUM® FOR SOFTWARE, COMPUTER MAGAZINE, JUNE 4
1975, 8(6), 66. !
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337 PROGRAMMING LANGUAGES

ROSINSON, S.Ke, & TCRSUN, 1.S. AN EMPIRICAL ANALYSIS OF FORTRAN PROGRAMS,

COMPUTER JOURNAL, 1976, 19, S5é~-62.

DESCRIPTION:
THIS PAPER DESCRIBES THE RESULTS OBTAINED FROM A STATIC ANALYSIS OF FORTRAN
PROGRAMS WRITTEN AND RUN IN A UNIVERSITY ENVIRONMENY. THE ANALYSIS JAS
PERFORMED BY A SYNTAX ANALYSER DESIGNED SPECIFICALLY TO ANALYSE SOURCE
PROGRAM STATEMENTS, COLLECT DETAILED INFORMATION AND PRODUCE A REPORT
CONCERNING THE TOTALS OF EACH FACTOR CONSIDERED.

THE AIM OF THE AUTHORS® RESEARCH IS TO PRODUCE AN OPTIMISING COMPILER

DESIGNED 7O MEET THL FORTRAN PROGRAMMER AS HE IS, NOT AS HE IS EXPECTEP
T0 BE, (M)
7P, 3R,

338 PROGRAMMING
ROBINSCN, S.K., & TORSUN, I.S. THE AUTOMATIC MEASUREMENT OF THE RELATIVE
MERITS OF STUDENT PROGRAMS., SIGPLAN NOTICES, APRIL 1977, 12(4), 8G-93, et

339 COMPUTER PERSONNEL

ROEMMICH, Ho TESTING PROGRAMMER EFFICIENCY. JOURHAL OF DATA MANAGEMENT,

DECEMBER 1963, 1, 24-26.

DESCRIPTION:
ON NINE TESTS THAI EMPLOYERS THOUGHT WOULD MEASURE FACTORS RELEVANT TO !
COMPUTER PROGRAMMER PROFICIENCY, FOUR HAVE BEEN FOUND SIGNIFICANT BY
DIFFERENTIATING COMPUTER PROGRAMMERS FROM OTHER "TYPES™ OF PERSONS BY
MEASURING # FATTOR THAY MIGHT BE CALLED “"NUMERICAL INTELLTGENCE.”™ THE
TEST SCORES 00 NOT TEND TO CORRELATE WITH SUPERVISOR RATINGS OF
PROGRAMMER PROFICIENCY, HOWEVER. (A)
3P, 2R.

-

340 STRUCTURED PROGRAMMING

ROMANOS, J.P. AN IMPLEMENTATION OF STRUCTURED CODE TECHNIQUES ON A REAL-TIME

SYSTEM. COMPUTER MAGAZINE, JUNE 1975, 8(6), 48-49,

DESCRIPTION:
THIS PAPER DESCRIBES EXPERIENCES USING STRUCTURED PROGRAMMING AND A MODIFIED
TEAM CONCEPT., RESPONSIBILITIES WITHIN A TEAM WERE ROTATED SO THAT NO TEAM
MEMBER CODED A MODULE HE HAD DESIGMED OR TESTED A MODULE THAT HE HAD
DESIGNED OR CODED. ALTHOUGH CORE USAGE AND EXECUTION TIMES INCREASED
SLIGHTLY, CODE WAS FOUND TO BE MORE READABLE AND UNDERSTANDABLE AND THE
DEBUGGING PHMASES OF A PROJECT WERE SIGNIFICANTLY AIDED. (MEA)
2P, 2R.

341 PROGRAMMING LANGUAGES
ROSEN, S. (ED) PROGRAMMING SYSITMS AND LANGUAGES. NEW TOURK: MCGRAW-HILL, 1967.
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342 AUTOMATIC PROGRAMMING
i ROSENSCHEIN, S.Jep & KATZ, S.A, SELECTION OF REPRESENTATIONS FOR DATA
" STRUCTURES, IN PROCEZDINGS OF THE ACM SYMWPOSIUM ON ARTIFICIAL INTELLIGENCE
AND PROGRAMMINE LANGUASES, SIGPLAN NOTICES, AUGUST 1977, 12(8), 147=154 (ALSO
SIGART NEWSLETTER, AUGUST 1977, NO. 64, 147-%154).
DESCRIPTION:
THE PROCESS OF SELCGCTING KEPRESFNTATIONS FOR DATA STRUCTURES 1S5 CONSIDERED,
THE MODEL OF THE SELECTION PROCESS WE SUGGEST IS CENTERED AROUND A BASE
OF KNOWN ABSTRACT DATA STRUCTURES AND THEIR REPRESENTATIONS. THE ABSTRACT
DATA STRUCTURE FOR WHICH A REPRESENTATION IS REGUIRED WOULD NOT NECESSARILY
BE IN THE BASE, BUT SHOULD BE A COMBINATION OF BASE DATA STRUCTURES.
AFTER DESCRIBING THIS MODEL OF SELECTION AND ITS MOTIVATION, TWG ASPECTS
OF THE PROCESS ARE EXAMINED IN MORE DETAIL: A) THE INTERACTION WITH THE USER
IS TREATED BY DEFINING A LANGUAGE FOR THE NATURAL DESCRIPTION OF DATA
STRUCTURE REGUIREMENTS, AND B) TWO MAIN TYPES OF COMBINATIONS --
. HIERARCHICAL AND CROSS=PRODUCT == ARE ANALYZED, CLARIFYING THE RELATINN
BETWEEN REPRESENTATIONS FOR COMPCNENT DATA STRUCTURES AND n REPRELENTATION
FOR THE COMBINATION. (A)
8P, SR,

343 SOFTWARE ENGINEERING

ROSS, D.T., GOODENOUGH, J.B., & IRVINE, C.A. SOFTUARE ENGINEERING: PROCESS,

PRINCIPLES, AND GOALS. COMPUTER MAGAZINE, MAY 1975, 8(5), 17=-27.

DESCRIPTION:
THIS PAPER ATTEMPTS TD GEFINE THE PRINCIPLES AND GOALS THAT AFFECT THE
PRACTICE OF SOFTWARE ENGINEERING. ITS INTENT IS TO ORGANIZE THESE ASPECTS
OF SOFTUARE ENGINEERING INTO A FRAMEWORK THAT RMTIONALIZES AND EMCOURAGES
THEIR PROPER USE, WHILE PLACING IN PERSPECTIVE THE DIVERSITY OF TECHNIQUES,
METHODS, AND TOOLS THAT PRESENTLY COMPRISE THE SUBJECT OF SOFTWARE
ENGINEERING, (0)
11pP, 20R.

344 SOFTWARE ENGINEERING
ROYCE, W.W. SOFTWARE REQUIREMENTS ANALYJIS: SIZING AND COSTING. 1IN E.
HOROWITZ (ED.), PRACTICAL STRATEGIES FOR DEVELOPING LARGE SOFTWARE SYSTEMS,
READING, MASSACHUSETTS: ADDISON-WESLEY, 1975, 57-71.
DESCRIPTION:
THE SUCCESS OR FAILURE OF A LARGE SCFTWARE PROJECT IS OFTEN DUE TO THE
CONSISTENCY AND COMPLETENESS N SPECIFYING SOFTWARE REQUIREMENTS AND THE
ACCURACY WITH WHICH THESE REQUIREMENTS CAN BE TRANSLATED INTO COST AND
SCHEDULE ESTIMATES AND fdARDWARE REQUIREMENTS. THIS PAPER DISCUSSES FOUR
TECHNIQUES FOR IMPROVING REQUIREMENTS ANALYSIS.
1. THERE SHOULD BE AUTOMATED TOOLS FOR ANALYZING THE COMPLETENESS,
CONSISTENCY, ALLOCATION, AND TRACEABILITY OF THE REQUIREMENTS.
2. IXPROVED METHODS FOR DESIGNLESS COSTING TO QUANTIFY REQUIREMENTS
SELECTION ARE RESQUIRED.
Ze. PREVIOUSLY DEVELOPED SIMULATIONS, THAT CAN BE USED ON THE
. CURRENT PROBLEM WITHOUT ADDITIONAL CCDING, SHOULD BE DEVELOPED.
b4, EFFECTIVE SIMULATION-ORIENTED LANGUAGES TO AID IN SIMULATION
SUILOING SHOULD BE IMPROVED TO BROADEN THEIR APPLICATIONS. (MEA)
15P, 11R.
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345 PROGRANMING LANGUAGES

RUBEY, R.J., ET AL. COUMPARATIVE EVALUATION OF PL/1 (USAF REPORT NO. ESD-TR-68-

150). SAN PEDRO, CALIFORNIA: LOGICOW, INC., 1968, (NTIS NO. AD 669096)

DESCRIPTION:
SEVEN BEWCHMARK PROBLEMS WERE EACH IMPLEMENTED TWICE BY THE SAME PROGRAMMER,
ONCE IN PL/1 AND ONCE IN ANOTHER HIGHER LEVEL LANGUAGE (CuBOL, FORTRAN, OR
JOVIAL) APPROPRIATE TO THE APPLICATION AREA REPRESENTED BY THE PROBLER.,
OVERALL, IT WAS FOUND THAT PL/1 HAD ADVANTAGES OVER BOTH FORTRAN AND JOVIAL
AND WAS AEOUT EQUAL TO COBOL FOR THE RESPZCTIVE APPLICATION AREAS. THE
QUANTITATIVE DATA OBTAINED FROM THE INMPLE IENTATIONS GENERALLY INDICATED
THAT THE PL/Y VERSIONS HAD FEWER STATEMEN S IN THE SOURCE PROGRAMS AND WERE
CODED MORE RAPIDLY THAN THEIR COMPARISON-LAMGUAGE COUNTERPARYS, BUT TOOK
LONGER TO DEBUG AND HAD A HIGHER FREQUENCY 0% ERRORS. THE QUALITATIVE,
SUBJECTIVE OPINIONS OF THE PROBLEM PROGRAMMERS AND PROJECT ANALYSTS
INDICATED THAT PL/1 WAS GENERALLY SUPERIOR TO THE COMPARISON LANGUAGES WITH -
REGARD TO SUITABILITY FOR A WIDE RANGE OF PROBLEMS, NATURALNESS, GENERALITY,
AND €ASE OF USE. IMEFFICIENCICS OBSERVED IN THE L/ANGUAGE COMPILERS AND
ASSOCIATED OPERATING SYSTEMS UTILIZED FOR THE BENCHMARK FRUBLIMS INDICATED
THAT IMPROVEMENTS ARE REQUIRED IN THESE AREAS IF THE BENEFITS OBTAINABLE -
FROM THE USE OF HIGHER LEVEL LANGUAGES ARE TO BE FULLY REALIZED. (A)
282pP, OR.

i,
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346 PROGRAMMING, ERRORS

RUBEY, R.J., DANA, J.A., & BICHE, P.W. OQUANTITATIVE ASPECTS CF SOFTWARE

VALIDATION, JEEE TRANSACTIONS ON SOFTWARE ENGINEFRING, 1975, SE-1, 150-155

(A SIMILAR PAPER IS RUBEY, R.J. QUANTITATIVE ASPECTS OF SOFTWARE VALIDATION.

PRNCEEDINGS, INTERNATIANAL CONFERENCE ON RELIABLE SOFTWARE, 21-23 APRIL 1975,

LUS ANGELES, CALIFORNIA., SIGPLAN NOTICES, JUNE 1975, 10(6), 246=-251).

DESCRIPTION:
THIS PAPER DISCUSSES THE NEED FOR QUANTITATIVE OESCRIPTIONS OF SOFTWARE
ERRORS AND METHODS FOR GATHERING SUCH DATA. THE SOFTWARE DEVELOPMENT CYCLE
IS REVIEWED, AND THE FREQUENCY OF THE ERRORS THAT ARE DETECTED DURING
SOFTWARE DEVELUPMENT AND INDEPENDENT VALIDATION ARZ COMPARED. DOATA OBTAINED
FROM VALIDATION EFFORTS ARE PRESENTEL ., INDICATING THE NUMBER OF ERRORS IN
TEN CATEGORIES AND THREE SEVERITY LEVELS; THE INFERENCES THAT CAN BE DRAWN
FROM THMESE DATA ARE DISCUSGED. DATA DESCRIBING THE EFFECTIVENESS OF
VALIDATION TOOLS AND TECHNIQUES AS A FUNCTION OF TIME ARE PRESENTED AND
DISCUSSED. THE SOGFTWARE VALIOATION COST IS CONTRASTED WITH THE SOFTWARE
DEVELOPMENT COST. THE APPLICATIONS OF BETTER QUANTITATIVE SOFYWARE ERROR
DATA ARE SUMMARIZED., (A;
6P, OR,

347 PROGRAMMING LANGUAGES
RULIFSON, J.F., WALDINGER, R.J., & DERKSEN, JoA, A LANGUAGE FOR WRITING
PROBLEM=SOLVING PROGRAMS., IN PROCEEDINGCS IFIP CONGRESS 1971 (PRESENTED AT
LJUBLJANA, YUGOSLAVIA), AUGUST 1971,

348 ARTIFICIAL INTELLIGENCE . !
RUTH, G.R. INTELLIGENT PROGRAM ANALYSIS. ARTIFICIAL INTELLIGENCE, 1976, 7, ;
65=85. '
DESCRIPTION:

IN ORDER TO EXAMINE THE POSSIBILITIES OF USING A COMPUTER AS AN AID TO
TEACHING PROGRAMMING, A PROTOTYPE IMTELLIGENT PROGRAM ANALYZER HAS BEEN
CONSTRUCTEU., 1ITS DESIGN ASSUMES THAT A SYSTEM CANNOT ANALYZE A PROGRAM
UNLESS IT CAN “UNDERSTAND™ IT; UNDERSTANDING BEING BASED ON A KNOWLEDGE
OF WHAT %UST BE ACCOMPLISHED AND HOW CODE IS USED 10 EXPRESS THE INTENTIONS.
IT WAS FOUND THAT A ONE-PAGE DESCRIPTICN OF TWO COMMON SORTING ALGORITHMS
OR OF SOME COMMON APPROXIMATION PROBLEMS WAS SUFFICIENT FOR THE COMPUTER TO
UNDERSTAND AND ANALYZE A WIDE VARIETY OF PROGRAMS AND IDENTIFY AMD DESCRIBE
ALMOST ALL ERRORS. (A}
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349 FROGRAMMING LANGUAGES

RYCHENER, M,D, CONTROL REQUIREMENTS FOR THE DESIGN OF PRODUCTION SYSTEM

ARCHITECTURES. IN PROCEEDINGS OF THE ACM SYMPOSIUM ON ARTIFICIAL INTELLIGENCE

AND PROGRAMMING LANGUAGES, SIGPLAN NOTICES, AUGUST 1977, 12(8), 37-44 (ALSO:

SIGART NEWSLETTER, AUGUST €977, NO. 64, 37-44),

DESCRIPTION:
PROGRAMS IN THE ARTIFYCIAL INTELLIGENCE DOMAIN IMPOSE UNUSUAL REQUIREMENTS
ON CONTKROL STRUCTURES. PRODUCTION SYSTEMS ARE A CONTROL STRUCTURE WITH
PROMISING ATTRIBUTES FOR BUILDING GENERALLY INTELLIGENT SYSTENS WITH LARGE
YNOWLEOGE BASES, THIS PAPER PRESENTS EXAMPLES TO ILLUSTRATE THE UNUSUAL
POSITION TAKEN BY PRODUCTION 5YSTZAS ON A NUMBER OF CONTROL AND PATTERN-
MATCHING ISSUES. EXANPLES ARE CHOSEN 70 ILLUSTRATE CERTAIN POWERfUL
FEATURES AND TO PROVIDSE CRIVICAL TESTS WHICH MIGHY BE USED TO EVALUATE TME
EFFECTIVENESS OF NEW DESIGHS. (A)
8P, 12R.

350 COMMENTS

SACHS, J. SOME COMMENTS ON COMMENTS. ACM/SIGDOC SYSTEMS ODOCUMENTATION

NEWSLETTER, 1976, 3(7), 7-14.

DESCRIPTION:
PROGRAMMERS PXOBABLY SPEND MORE TIME WRITING AND READING COMMENTS THAN
ANY OTHER XIND OF DOCUMENTATOUN, THUS, IT IS STRANGE THAT LITTLE ATTENTION
HAS BEEN GIVEN TO THE PROBLEM OF MAKING COMMENTS AS USEFUL AS POSSIBLE. (A)
8P, 3R.

351 GENERAL DISCUSSION
SACKMAN, H. COMPUTERS, SYSTEM SCIENCE, AND EVOLVING SOCIETY, NEW YORK, NEW
YORK: WILEY, 1967.

352 TIME=-SHARING VS BAT(H
SACKMAN, H., EXPERIMENTAL INVESTIGATION OF USER PERFORMANCE IN TIME-SHARED
CONPUTING SYSTEMS: RETROSPECT, PROSPECT, AND THE PUBLIC INTEREST (TECHNICAL
REPgRT NO. SP=2846). SANTA MONICA, CALIFORNIA: SYSTEM DEVELOPMENT CORPORATION,
1967.
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353 COMPARISONS OF TIME-SHARING WITH BATCH PROCESSING
SACKMAN, H, TIME~SHARING VERSUS SBATCH PROCESSING: THE EXPERIMENTAL EVIDENCE.
AFIPS CONFERENCE PROCEEDINGS, 1968, 32, 1=10 (ALSO PUBLISHED WIVH ADOITIONAL

3 * SUANARY SECTION AS TECHNICAL REPORT S$P-2975, SYSTEM DEVELOPMENT CORP,, SANTA }
g MONICA, CALIFORNIA, OCTOBER 1567, NTIS NO. AD 661665), :
§ DESCRIPTION:

THE CONTINUING CONTROVERSY OVER THE RELATIVE MERITS OF TIME-SHARING VERSUS
BATCH PROCESSING HAS TAKEN A NEW AND SIGNIFICANT TURN FROM PREDISCIPLINARY
SPECULATION TO APPLIED SCIERTIFIC EXPERIMENTATION. WITHIN THE LAST TWO
YEARS, FIVE EXPERIMENTAL STUDIES HAVE APPEARED IN THE LITERATURE, EACH
COMPARING SOME FORM OF ONLINE AND OFFLINE DATA PROCESSING WITH RESPECT T9
MAN-MACHINE MEASURES OF SYSTEM PERFORMANCE, THESE FIVE PIONEERING STUDIES
COMPRISE THE FIRST SUBSTANTIVE OATA BASE FOR COMPARING AND EVALUATING
EXPERIMENTAL METHODOLOGY AND FINDINGS BEARING ON THE GROWING AND CHANGING
COMPETITION BETWEEN TIME~SHARING AND BATCH PROCESSING 'SYSTEMS., THIS PAPER
PROVIDES A CRITICAL REVIEW OF THESE FIVE EXPERIMENTS, SUMMARIZES FINDINGS, .
PROBLEMS AND PITFALLS, AND OFFERS RECOMMENDATIONS FOR FUTURE EXPERIMENTAL
WORK. (A)
FIVE EXPERINENTAL COMPARISONS OF TIME-SHARING AND BATCH SYSTENS ARE
REVIEWED. THE COMPOSITE RESULTS INDICATE THAT TIME-SHARING REQUIRES FEWER -
MAN=HOURS, POSSIBLY PRODUCES HIGHER QUALITY RESULTS, AND 1S PREFERRED BY
USERS. BATCH PROCESSING MAY REQUIRE LESS COMPUTER TIME AND INVOLVE LOWER
COSTS. THE METHODOLOGICAL ISSUES OF SUCH COMPARISONS ARE DISCUSSED AND
SUGGESTIONS ARE MADE FOR ADDITIONAL EXPERIMENTS. (MEA)
10P, 12R.
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354 USER PERFORMANCE IN TIME-SHARING AND BATCH SYSTERMS .
SACKMAN, H.o EXPERIMENTAL ANALYSIS OF MAN-COMPUTER PROBLEM-SOLVING. HUKMAN
FACTORS, 1970, 12, 187-201.

B DESCRIPTION:

b EXPERIMENTAL METHODS AND FIKDINGS IN HUMAN PROBLEM=SOLVING USING ON~LINE ANE

] OFF-LINE COMMPUTER SYSTEMS ARE REVIEWED. THE ADVENT OF TIME-~SHARING SYSTEMS

IN THE LAST DECADE PRODUCED AN INITIAL 80DY OF EMPIRICAL DATA FROM USER

STATISTICS AND EXPERIMENTAL STUDIES COMPARING TIME-SHARING WITH BATCH-

PROCESSING. THIS BODY OFf DATA IS REVIEWED FOR ITS IMPLICATICNS TO THE

o CONTROVERSY OVER BATCH AND TIME-SHARING SYSTEMS AND VO THE UNDERSTANDING OF
kL HUMAN BEHAVIOR IN THE MAN~-COMPUTER SETTING, A PLEA IS MADE FOR

i INTERDISCIPLINARY CROSS-FERTILIZATION BETWEEN BEHAVIORAL AND COMPUTER

3 SCIENCES TO BRIPGE THe HUMANISTIC LAG IN MAN~COMPUTER COMMUNICATION. (A)
- 15P, 20R.

k>

]
Taiahn,

355 COMPARISON OF TIME-SHARING W4ITH BATCH PROCESSING
SACKMAN, H. MAN-COMPUTER PROBLEM SOLVING. PRINCETON, NEW JERSEY: AUERBACH,

e

b 1970.

kS DESCRIPTION:

= THIS BOOK 1S CONCERNED UITH THE GROWING EXPERIMENTAL EVIDENCE ON MAN-
3 COMPUTER PROBLEM SOLVING, PARTICULARLY IN THE COMPETITION BETWEEN TIME~

SHARING AND BATCH-PROCESSING COMPUTER SYSTEMS. THE BOOK If DIVIDED INTO N
FOUR PARTS. PART I ESSENTIALLY CONSISTS OF AN INTRODUCTION TO TIME=SHARING

AND BATCH=PROCESSING, THE HISTORICAL BACKGROUND OF THE SCIENTIFIC STUDY

OF THE HUNAN USE OF COMPUTERS, AND SUMMARY ACCOUNTS OF EXPLORATORY ONLINE/

OFFLINE STUDIES THAT PRECEDED THE COMPREHENSIVE STUDIES DESCRIBED IN PARTS .
I1 AND III., THE EPILOGUE, PART IV, WAS DESIGNED TO PULL TOGETHER AND

SUMMAPT™" THE VARIOUS STRANDS OF RESEARCH UN MAN=-COMPUTER PROBLEM SOLVING

UNDER ONLINT AND OFFLINE CONDITIONS AS REPORTED IN THIS BOOK. SPECIAL

EMPHASIS IS PLACED ON THE INTERFACE BETWEEN THESE ONLINE/OFFLINE STUDIES AND

5 THE MAINSTREAM OF THE SEHAVIORAL LITERATURE ON HUMAN PROBLEM SOLVING. THE

s BOOK CONCLUDCS WITH A PREVIEW OF MASS COMPUTER UTILITIES, AND A PLEA FOR

k¢ COOPERATIVE INTERDISCIPLINARY RESEARCH ON EXPERIMENTAL COMMUNITY PROTOTYPES
z TO MEET THE CHALLENGE OF THE PUBLIC INTEREST IN THE COMPUTER=S{RVICED
B SOCIETY OF THE FUTURE, (A, ABBR.)

288P, 690,
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356 COMPAKTISON OF TIME~SHARING AND BATCH PROCESSING

SACKMAN, H., ERIKSON, W.J., & GRANT, E,E. EXPLORATORY EXPERIMENTAL STUDIES

COMPARING ONLINE AND OFFLINE PROGRAMMING PERFORMANCE. COMMUNICAYIONS OF THE

ACH, 1968' 11' 3=-11.

DESCRIPTION:
TWO EXPLORATORY EXPERIMENTS WERE CONODULTED AY SYSTEM DEVELOPMENT CORPORATION
TO COMPARE DEBUGGING PERFORMANCE OF PROGRAMMERS WORKING UNDER CORDITIONS OF
ONLINE AND CFFLINE ACCESS TO A COMPUTER. THESE ARE THE FIRST KNOWN STUDIES
THAT MEASURE PROGRAMMERS® PERFORMAMCE UNDER CONTROLLED CONDITIONS FOR
STANDARD TASKS.

STATISTICALLY SIGNIFICANT RESULTS OF BTTH EXPERIMENTS IKDICATED FASTER

DEBUGGING UNDER ONLINE CONDITIONS, BUT PERHAPS THE MOST IMPORTANT
PRACTICAL FINDING INVOLVES THE STRIKING INDIVIOUAL DIFFERENCES IN
PROGRAMMER PERFORMANCE. METHODOLOGICAL PRO3LEKS ENCOUNTERED IN DESIGNING
AND CORDUCTING THESE EXPERIMENTS ARE DESCRIBED; LIMITATIONS OF THE FINDINGS
ARE POINTED OUT; HYPOTHESES ARE PRESENTED TO ACCOUNT FOR RESULTS; AND
SUGGESTIONS ARE MADE FOR FURTHER RESEARCH. (A)
9P, 1SR,

357 COMPARISON OF TIME-SHARING AND BATCH PROCESSING
SACKKMAN, H., & GOLD, MM, TIME-SHARING VERSUS BATCH PROCESSING: AN
EXPERIMENTAL INQUIRY INTO HUMAN PROBLEM~SOLVING (TECHNICAL REPORT NO., SP-
31100, SANTA MONICA, CALIFORNIA: SYSTEM DEVELOPMENT CORP., 1968.

358 COMPILER TESTING
SAMET, H. A MORMAL FORM FOR COMPILER TESTING. IN PROCEEDINGS OF THE ACM
SYMPOSIUM ON ARTIFICIAL INTELLIGENCE AND PROGRAMMING LANGUAGES, SIGPLAN
NOTICES, AUGUST 1977, 12(8), 155-162 (ALSO: SIGART NEWSLETTER, AUGUST 1977,
NO. 64, 155=162).

DESCRIPTION:
A FORMALISM IS PRESENTED FOR OBTAINING A NORMAL FORM TO BE USED IN
REPRESENTING PROGRAMS FOR COMPILER TESTING, EXAMPLES ARE USED TO MOTIVATE
THE FEATURES THAT MUST BE CONSIDERED WHEN DEVELOPING SUCH A FORMALISM. IT
IS PARTICULARLY SUITABLE FOR HEURISTICALLY OPTIMIZED CODE AND HAS BEEN
SUCCESSFULLY USE) IN A SYSTEM FOR PROVING THAT PROGRAMS WRITTEN IN A SUBSET
OF LISP ARE COP .cCTLY TRANSLATED TO ASSEMBLY LANGUAGE. (A)
8P, 19R.

359 PROGRAMMING LANGUAGES, REVIEW
SAMMET, J.E. PROGRAMMING LANGUAGES: HISTORY AND FUNDAMENTALS., ENGLEXOOD
CLIFFS, NEW JERSEY: PREN[ICE~HALL, 1969.
DESCRIPTION:
THE PRIMARY PURPOSE OF THIS BOOK IS TO SERVE AS A REFERENCE FOR AN OVERALL
VIEW OF HIGHER LEVEL LANGUAGES. THIS BOOK BRINGS TOGETHER IN ONE PLACE,
AND IN A CONSISTENT FASHION, FUNDAMENTAL INFORMATION ON PROGRAMMING
LANGUAGES, INCLUDING HISTORY, GENERAL CHARACTERISTICS, SIMILARITIES, AND
DIFFERENCES.
A SECOND PUR?2SE OF THE B0OK IS TO PROVIDE SPECISIC BASIC INFORMATION
ON ALL THE SIGNIFICANT, AND MOST OF THE MINOR, HIGHER LEVEL LANGUAGES
DEVELOPED IN THE UNITED STATES.
THE THIKD PUKPOSE OF THE BOOK IS TO PROVIDE HISTORY AND PERSPECTIVE
FOR THIS PARTICULAR ASPECY OF THE PROGRAMMING FIELD, BECAUSE OF THE
RAPIDLY CHANGING NATURE OF THIS TYPE OF WORK, NEW LANGUAGES APPEAR
DAILY (LITERALLY) AND SO THIS 899°C REPRESENTS A SNAPSHOY OF = AND AN
CINDIRECT) EXPLANATION OF HOW WE ARRIVED AT =~ THE SITUATION AY A GIVEN
POINT IN YTME, NAMELY THE FALL OF 1967.
OTHER PURPNIES ARE TO FROVIDE AN EXTENSIVE BIBLIOGRAPHY OF RELEVANT
MATERIAL, TO SHOW VARIOUS PHILOSOPHIES OF LANGUAGE DESIGN, TO DESCRIBE
A NUMBER OF KEY FACTORS INVOLVED IN CHOOSING A LANGUAGE, AND T0O PROVIDE
THE READER WITH ENQUGH INFORMATION SO THAT HE CAN DECIDE WHICH LANGUAGES
HE WISHES TO EXAGLNE IN DETAIL. (A, ABER)
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360 PROGRAMMING LANGUAGES
SAMBEY, J.E. PROBLEMS IN, AND A PRAGMATIC APPROACH TG, PROGRAMMING LANGUAGE
MEASUREMENT. AFIPS CONFERENCE PROCEEDINGS, 1971.

361 PROGRAMMING LANGUAGES :
SAMMET, J.E. PROGRAMMING LANGUAGES: HISTORY AND FUTURE. COMMUNICATIONS OF THE
ACH, 1972' 15, 601-610.

362 ROSTER OF PROGRAMMING LANGUAGES
SAMMET, J.E. ROSTER OF PROGRAMMING LANGUAGES FOR 1976-77. SIGPLAN NOTICES,
NOVEMBER 1978, 13(11), 56-85.

s o Bt i

363 COMPARISON OF TIME-SHARING WITH BATCH PROCESSING Y !
SCHATZOFF, R,, TSAO, Re, & WIIG, R, AN EXPERIMENTAL COMPARISON OF TIME SHARING .
AKD BATCH PROCESSING. COMMUNICATIONS OF THE ACM, 1967, 10, 261-265. !
DESCRIPTION: 3

THE EFFECTIVENESS FOR PROGRAM DEVELOPMENT OF THE MIT COMPATIBLE TIME~SHARING
SYSTEM (CTSS) WAS COMPARED WITH THAT OF THE 18M IBSYS BATCH PROCESSING SYSTEM
BY MEANS OF A STATISTICALLY DESIGNED EXPERIMENT. AN IDENTICAL SET OF FOUR
PROGRAMMING PROBLEMS WAS ASSIGNED TO EACH OF A GROU®P OF FOUR PROGRAMMING
SUBJECTS. DATA WAS OBTAIMED FOR SIX VARIABLES WHICH WERE CONSIDERED TO BE
DEFINITIVE OF "SYSTEM EFFECTIVENESS™, AND ANALYSIS OF VARIANCE TECHNIGUES
WERE EMPLOYED TO ESTIMATE SYSTEM DIFFERENCES IN THESE VARIABLES. ANALYSIS OF
THE RESULTS PROVIDED STRONG EVIDENCE OF IMPORTANT SYSTEM DIFFERENCES., (A
5P, ¢R.

364 TIME=-SHARING
E: SCHERR, A. L., AN ANALYSIS OF TIME-SHARED COMPUTER SYSTEMS (RESEARCH MONOGRAPH
4 NO. 363. CAMBRIDGE, MASSACHUSEYTS: THE M, I, T. PRESS, 1967,

R A

A 365 SOFTWARE TESTING

SCHLENDER, P. APPLICATION OF DISCIPLINED SOFTWARE TESTING. 1IN R. RUSTIN
(ED.), DEBUGGING TECHNIQUES IN LARGE SYSTEMS. ENGLEWOOD CLIFFS, NEW JERSEY:
PRENTICE~-HALL, 1971, 141-142.
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366 SOFTWARE ERRORS

SCHNEIDEWIND, N.F. AMALYSIS OF ERROR PROCESSES IN COMIFUTER SOFTWARE.

IN PROCEEDINGS OF THE INTERNATIONAL CONFERENCE ON RELIABLE SOFTWARE, 21~23

1975, LOS ANGELES, CALIFORNIA, SIGPLAN NOTXCES, 1975, 10, 337-346.

DESCRIPTION:
A NON-HOMOGENEOUS POISSON PROCESS IS USED TO MODEL THE OCCURRENCE OF ERRORS
DETECTED DURING FUNCTIONAL TESTING OF COMMAND AND CONTROL SOFTWARE. THE
PARAMETERS OF THE OETECTION PROCESS ARE ZSTIMATED BY USING A COMBINATION OF
MAXIMUM LIKELIHOOD AND WEIECHTED LEAST SQUARES METHODS, ONCE PARAMETER
ESTIMATES ARE COBTAINED, FORECASTS CAN BE MADE OF CUNMULATIVE NUMBER Cf
DETECTED ERRORS. FORECASTING EQUATIONS OF CUMULATIVE CORRECTED ERRORS,
ERRORS DETECTED BUT NOT CORRECTED, AND THE TIME REQUIRED 7O DETECT OR
CORRECT A SFECIFIED NUMBER OF ERRORS, ARE DERIVEU FROM THE DETECTED ERROR
FUNCTION. THE VARIOUS FORECASTS PROVIDE DECISION AIDS FOR MANAGING SOFTWARE
TESTING ACTIVITIES. NAVAL TACTICAL DATA SYSTEM SOFTWARE ERROR DATA ARE
USED TO EVALUATE SEVERAL VARIATIONS OF THE FORECASTING EQUATIONS., BECAUSE
OF CHANGES WHICH TAKE PLACE IN THE ACTUAL DETECTLD ERROR PROCESS, IT WAS
FOUND THAT RECENT ERROR OBSERVATIONS ARE MORE REPRESENTATIVE OF FUTURE
ERROR OCCURRENCES THAN ARE EARLY OBSERVATIONS, BASED ON A LIMITED TEST OF
THE MODEL, WKCCEPTABLE ACCURACY WAS OBTAINED WHEN USING THE PREFERRED
FORECASTING METHOD.
100, 7R,
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367 SOFTWARE COMPLEXITY

SCHNEIDEWIND, N.F., & GREEN, T.F, SIMULATION OF ERROR DETECTION IN COMPUTER

PROGRAMS, SIMULEVTER, APRIL 1976, 7(3), 8-12.

DESCRIPTION:
THE RELATIONSHIP BETWEEN COMPUTER PROGRAM COMPLEXITY AND ERROR DETECTION
CAPABILITY IS INVESTIGATED BY REPRESENTING A PROGRAM AS A DIRECTED GRAPH AND
SIMULATING THE DETECTION AND CORRECTION OFf ERRORS., VARIABLES OF INTEREST ARE
TEST COVERAGE, NUMBER OF INPUTS, RESIDUAL ERRORS, EXECUTION TIME, CORRECTION
TIME AMD NODE=ARC-LOOP RELATIONSHIPS. QNE APPLICATION IS IN SOFTWARE DESIGN
WHERE THE INtORMATION PROVIDED BY THE MODEL WOULD BE USED TO SELECT PROGRAM
STRUCTURES WHICH ARE EASY TO TEST. A SECOND APPLICATION IS IN SOFTWARE
TESTING WHERE TEST STRATEGIES AND ALLOCATION OF TEST EFFORTS WOULD BE BASED
ON ERROR DETECTION AND CONPLEXITY CONSIDERATIONS. (A)
SP, 3R.
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368 PROGRAMMER PURFORMANCE
SCOTT, R.Fs A PROGRAMMER PRODUCTIVITY “REDICTION MODEL (UNPUBLISHED DOCTORAL
DISSERTATION, TEXAS ALM UNIVERSITY). 1973,
DESCRIPTION:
A COMPUTER PROGRAMMER PRODUCTIVITY PREDICTION MODEL HAS BEEN DEVELOPED.
THIS DEVELOPMENT WAS PRECEDED BY AN INVESTIGATION OF THE PROGRAMMER :
PRODUCTIVITY FACTORS. THE RESEARCH WAS ACCOMPLISHED IN THREE PARTS, !

TO IDENTIFY IMPORTANT PRODUCTIVITY FACVORS, A DATA ANALYSIS WAS PERFORMED ’
USING A COMBINATION OF EXTSTING DATA BASES WITH STEPWISE MULTIVARIATE
REGRESSION ANALYSIS. THE DERIVED EQUATION, WITH PROGRAMMER PRODUCTIVITY
AS THE DEPENDENT VARIASBLE, IS INCLUDED,

TO GAIN ADDITIONAL INSIGHT INTO PRODUCTIVITY FACTORS, AN ALTERNATE
NON=ANALYTICAL HETHOD WAS USED. EXPERTS ON COMPUTER PROGRAMMING PROJECT
MANAGEMENT WERE SURVEYED. THE ITERATIVE DELPH:Z SURVEY TECHNIQUE WAS USED TO
IDENTIFY IMPORTAMT PROGRAMMER PRODUCTIVITY PARAMETERS FROM A PANEL OF .
EXPERTS. A BACKGROUND REPORT ON THE DELPHI PROCEDURE AND THE SURVEY RESULTS
ARE INCLUDED. THE IMPORTANCE OF PROGRAMMER INTERACTIONS YAS EVIDENT IN BOTH
THE DATA ANALYSIS AND DELPHI STUDIES.

MODELING WAS NEXT CONSIDERED, THE OBJECTIVE WAS TO FURTHER STUDY PROJECY
COMMUNICATIONS AND PROVIDE A PROOUCTIVITY PREGICTION ABILITY, A DISCUSSION .
OF SMALL GROUP, INFORMAVION FEEOBACK AND MULTIPROCESSOR MODEL {CONCEPTS IS
PRESENTED., A PROJECT MODEL USING THE MULTIPROCESSOR CONCEPT IS PROGRAMMED
IN A PROGRAMMING LANGUAGE (APL), THE MODEL EMPLOYS THE CONCEF T OF
SROGRAMMER ACTIVITY PROFILES AND USES A CUMULATIVE EXPONENTIAL PRODUCTIVITY
RATE. THREE EXAMPLE CXPERIMENTS ARE DISCUSSED.,

ALL RESULTS EMPHASIZE THE IMPORTANCE OF INTERACTION AMONG PROGRAMMERS IN .
REDUCING PRODUCTIVITY. NUMERCUS RESULTYS ARE INCLUDED ON THE RELATIVE ‘
IMPORTANCE OF VARIOUS VARIABLES TO PRODUCTIVITY. COMMUNICATIONS PATTERNS, .
NUMBER OF PROGRAMMERS, LENGTH OF PROJECT AND INDIVIDUAL PRODUCTIVITY
VARIABLES ARE USED IN THE MODEL FOR PRODULTIVITY PREDICTION, ;

SOME QRECO™MENDATIONS AND EXTENSIONS FOR FURTHER RESEARCH ARE PRESENTED.

A)
13¢pP, 82R,
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369 PROGRAMMER PERFGRMANCE
SCOTT, R.F., & SIMMONS, D.B. PROGRAMMER PRODGCTIVITY AND THE DELPHI TECHNIQUE.
DATAMATION, MAY 10724. 20(5), 71-73.

DESCRIPTION:
THE DELPHI TECHNIQUE WAS USED TO DETCRMINE WHICH VARIABLES PROSRAMMING
PROJECT MANAGERS FEEL ARE RELATED TO PROGRAMMER PRODUCTIVITY. THIS TECHNIQUE
INVOLVES ANONYMOUS RESPONSE, ITERATION, CONTROLLED FEEDBACK, AND STATISTICAL
GROUP RESPONSE. THE RESULYTS INDICATE THE IMPORTANCE OF PROVIDING TH-
INDEPENDENT PROGRAMMER WITH A WELL DOCUMENTED, THOROUGHLY DEFINEu INDEPENDENT
TASK, AND USING EXPERIENCED PROGRAMMERS WORKING IN HIGH-LEVEL LANGUAGES.
STRUCTURED PROGRAMMING TECHNIQUES WERE CONSIDERED LESS IMPORTANT THAN
DOCUMENTATION, PROGRAMMING TOOLS, AND EXPERIENCE. (MEA)
3P, 9R.

370 PROGRAMME * “ERFORMANCE

SCITT, R.F., » LIMMONS, D.B. PREDICTING PROGRAMMING GROUP PRODUCTIVITY: A

COMMUNICATI.» '3 #1DEL. IEEE TRANSACTIONS ON SOFTWARE ENGINEERING, 1975, 1,

411-614. (AL50: PROGRAMMER PRODUCTIVITY AND TYHE DELPHI TECHNIGUE. ODATAMATION, y

1974, 20, 71-73.)

DESCRIPTION:
METHODS Of STUDYING PROGRAMMER PROODUSTIVITY ARE DIFFICULT YO FIND, THE
CLASSICAL METHODS OF OBSERVATION AND STATISTICAL ANALYSIS ARE IN MANY CASES
INAPPROPRIATE, THIS PAPER DFSCRIBES A SIMULATION APPROACH IN WHICH
PROGRAMMERS ARE CONSIDERED TO BE INDIVIDUAL PROCESSORS. RELATIVE GROUP
PRODUCTIVITY IS THEM MEASURED BASED UPON THE PRODUCTIVITY LEVELS AND
COMMUMICATIONS RELATIONSHIPS OF THE PROCESSORS. (A)
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371 NATURAL=LANGUAGE PROGRAMMING

SHAPIRO, S.C., & KWANSY, S,C. INTERACTIVE CONSULTING VIA NATURAL LANCUASE

(TECHNICAL REPORT NO. 12). BLOOMINGTON, INDIANA: INDIANA UNIVERSITY,

COMPUTER SCIENCE DEPARTMENT, 1974,

DESCRIPTION:
INTERACTIVE PROGRAMMING SYSTEMS OFTEN CONTAIN HELP COMMANDS TO GIVE THE
PROGRAMMER ON-LINE INSTRUCTION REGARDING THE USE OF THE VARIOUS SYSTEMS
COMMANDS., WE ARGUE THAT LT WOULD BE RELATIVELY EASY TO MAKE THESE HELP
COMMANDS SIGNIFICAMTLY MORE HELPFUL BY HAVING THEM ACCEPT REQUESTS IN
NATURAL LANGUAGE, AS A DEMONSTRATION, WE IAVE PROVIDED WEIZENBAUM'S ELIZA
PROGEAM WITH A SCRIPT THAT TURNS IT INTO A NATURAL LANGUAGE SYSTER
CONSULTANT, (A)
32P, 13R.

372 SOFTWARE COMPLEXITY

SHELL, R.L. WORK MEASUREMENT F/R COMPUYER PROGRAMMING OPERATION. INDUSTPIAL

ENGINEERING, 1972, 4(C10), 32~36.

DESCRIPTION:
PRESENTING A METHODOLOGY TO DEVELOP WORK MEASURSMENT STANDARDS FOR COMPUTER
PROGRAMMING OPERATIONS. COVERS FACTORS THAT AFFECT PROGRAMMING TIME,
PROCEDURAL METHODS USED TO WRITE PROGRAMS, AND RELATIGNSHIPS BETWEEN PROGRAM
SIZE, COMPLEXITY, AND TIME. (A)
5P, 14R.

373 FACTORS AFFECTING MAINTAINANCE PROGRAMMING PERFORMANCE .
SHEPPARD, 3.B., BORST, M.A., CURTIS, B., & LOVE, L.T. PREDICTING PROGRAMMERS®
ABILITY TO MODIFY SOFTWARE (TECHNICAL REPORT TR~388100-3), ARLINGTON,
VIRSILIA: GENERAL ELECTRIC COMPANY, NAY 1978.

374 PROGRAM COMPREHENSION
SHEPPARD, S.B., BORST, M.,A,, & LOVE, L.T. ©;EDICTING SOFTWARE
COMPREHENSIBILITY (TECHNICAL REPORT NO. TR=3#0100-2). ARLINGTON, VIRGINIA:
GENERAL ELECTRIC COMPANY, FEBRUARY 1973, (NTIS NO. AD A0351495)

375 SOFTWARE PRYSICS

SHEPPARD, S.B., & LOVE, L.T. A PRELIMINARY EXPERIMENT TO TEST INFLUENCES ON

HUMAN UNDERSTANDING OF SOFTWARE (TECHNICAL REPORY TR-77-388100-1).

ARLINGTON, VIRGINIA: GENERAL ELECTRIC, INFORMATION SYSTEMS PROGRAMS, JUNE 1977,

(NTIS NO. AD AC41816)

DESCRIPTION:
EIGHT EXPERI’ ED PROGRAMMERS WERE EACH GIVEN THREE FORTRAN PROGRAMS TO
MEMORIZE AND . EPRODULE FUNCTIONALLY, WITHOUT ANOTES. THREE LEVELS OF
COMPLEXITY OF LONTROL FLOW ANC THREE LEVELS OF MNEMONIC VARIABLE NAMES
WERE INDEPENDENTLY MAMIPULATZO, THE EXPERIMENTAL DESIGN WAS AN INCOMPLETE
SPLIT=PLOT FACTORIAL WHERE EACH PROGRAMMER WAS GIVEN ONE VERSION OF EACH
PROGRAM AND ALL LEVELS OF THE TZO PRIMARY INDEPENDENT VARIABLES.

THE PARTICIPANTS CORRECTLY RECALLED SIGNIFICANTLY MORE STATEMENTS WHEN
THE COMPLEXITY OF CONTROL FLOW WAS REDUCED, OIFFERENCES IN RECALL FOR THE
THREE LEVELS OF MNEMOMIC VARIABLE NAMES WERE NOT SIGNIFICANT.

A FURTHER ANALYSIS COMPARED THE PERCENT OF STATEMENTS CORRECTLY RECALLED
TO KALSTEAD'S £, & MEASURE OF THE EFFORT REQUIRED TO CODE A PROGRAM, THE
PEARSON CORRELATION CCEFFICIENT WAS -0.89, OVER THE 24 DATA POINTS; THUS
INDICATING THAT HALSTEAD'S E IS » POWERFUL PREDICTOR OF ONS'S ABILITY TO
UNDERSTAND A COMPUTER PROGRAM,

SEVERAL CHANGES IN THE EXPERIMENTAL DESIGN AND THE CONDUCY OF THE
EXPERIMENT ITSELF ARE RECOMMENDED FOR FUTURE EXPERIMENTAL WORK IN THIS AREA.
)
19P, 12R.
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CATA STRUCTURES

SHNEIDERMAN, B, DATA STRUCTURES: DESCRIPVION, MANIPULATION, AND EVALUATION
CUNPUBLISHED OOCTORAL DISSERTATION). STONY BROOK, NEW YORK: STATE
UNIVERSITY OF NEW YORK AT STONY BROOK, DEPARTMENT OF COMPUTER SCIENCE, 1973,

PROGRAMMINS LANGUAGES

SHNEIDERMAN, B, COGNITIVE PSYCHOLOGGY AND PROGRAMMING LANGUAGE DESIGN. SIGPLAN
NOTICES, JULY 1975, 10(7), 46=47.
DESCRIPTION:

PROGRAMMING LANGUAGE DESIGNERS CAN NO LONGER BE CONTENT WITH A THOROUGH
KNOWLEDGE OF COMPUTER SCIENCLC. BUT MUST BECOME FAMILIAR WITH THE IDEAS AND
TECHNIQUES OF THE COGNITIVE PSVCHOLOGIST. COMMUNICATION BETWEEN COMPUTER
SCIENTISTS AND COGNITIVE PSYCHOLOGISTS WILL BE HELPFUL IN THE DEVELOPMENT OF
THE NEXT GENERATION OF PROGRAMMING LANGUAGES. IT WILL ALSO FACILITATE MORE
WIDESPREAD COMPUTER LITERACY. (A)

2P, 1R.

PROGRAMMING LANGUAGES

SHNEIDERMAN, B, EXPERIMENTAL TESTING IN PROGRAMMING LANGUAGES, STYLISTIC
CONS]DERATIONS AND DESIGN TECHNIQUES. AFIPS CONFERENCE PROCEEDINGS, 1975, 44,
65356,

DESCRIPTION:

THIS PAPER BRIEFLY REVIEWS RESEARCH IN THE AREAS OF PROGRAMNMING LANGUAGE

LESIGN, STYLISTIC CONSIDERATIONS, AND PROGRAM DESIGN TECHNIQUES. A

COMMON CRITICISM THAT CAN BE APPLIED TO THE MAJORITY OF THIS RESEARCH IS

THE LACK OF CONTROLLED EXPERIMENTATION PRIOR TO YHE IMPLEMENTATION OF NEW ..
LANGUAGES AND TECHNIQUES, IN ORDER TO ESTABLISH AN APPROPRIATE FRAMEWORK

FOR SUCH EXPERIMENTS, RELEVANT PROBLEM DOMAINS ARE DEFINED AND EXPERIMENTAL

TECHNIQUES ARE DISCUSSCD. (MEA)

4P, 30R.

PROGRAMMING

SHNEIDERMAN, B. EXPLORATORY EXPERIMENTS IN PROGRAMMER BEHAVIOR,
INTERNATIONAL JOURNAL OF COMPUTER AND INFORMATION SCIENCES, 1976, S5,
123-143.

DESCRIPTION:

THE THESIS OF THIS PAPER IS THAT STUDIES OF PROGRAMMING SHOULD SEPARATE
MACHINE-RELATED ISSUES FROM HUMAN FACTORS ISSU!eéS. THE ISOLATION OF HUMAN
FACTORS ISSUES WOULD ALLOW A MORE THOROUGH 57UDY OF PROGRAMMING SINCE
THE EXPERIMENTAL TECHNIQUES DEVELOCFtD BY COGNITIVE PSYCHOLOGISTS COULD
BE READILY APPLISD., 1IN ORDER TO APPLY THESE TECHNIQUES, HOWEVER, IT IS
FIRST NECESSARY TO DEFINE AN APPRGPRIATE EXPERIMENTAL METHODOLOGY. THE
METHODGLOGICAL ISSUES DISCUSSED IN THIS PAPER INCLUDE: CLASSIFICATION OF
SUBJECTS, CLASSIFICATION OF PROGRAMS, RELEVANT TASKS THAT SHOULD BE .
STUDIED, AND MEASUREMENT TECHNIQUES.,

THIS METHODOLOGY IS ILLUSTRATED IN TWO EXPEPIMENTS. TdE FIRST
EXPERIMENT, ON PROGRAM MEMORIZATION, WAS MODELED AFTER A PARADIGM
USED BY CHASE AND SIMCN (COGNITIVE PSYCHOLOGY, 1972, 4, 55-81) IN A STUDY :
OF MEMORY FOR CHESS POSITIONS. CONSISTENT WITH RESULTS REPORTED IN
COGNITIVE PSYCHOLOGY, IT WAS FOUND THAT EXPERIENCED PROGRAMMERS WERE
ABLL TO RECALL SIGNIFICANTLY MORE STATEMENTS FROM A NORMAL-ORDER
PROGRAM THAN INEXPERIENCED PROGRAMMERS, 8UT THERE WERE NC DIFFCRENCES
IN RECALL FOR A SCRAMBLED~ORDER PROGRAM. THIS SUGGESTS THAT
EXPERIENCED PROGRAMMERS HAVE LEARNED MORE EFFICIENT TECHNIQUES
FOR RECODING PROGRAMS IN MEMORY. THE SECOND EXPERIMENT COMPARED THE
BEHAVIOR OF SUBJECTS FROM TWO EXPERIENCE LEVELS IM COMPREHENDING
PROGRAMS INVOLVING EITHER ARITHMETIC OR LOGXCAL IF CONSTRUCTS, IN
FORTRAN. THE RESULTS INDICATE THAT LOGICAL IF'S ARE INITIALLY EASIER 70
COMPREHEND, BUT THAT THIS ADVANTAGE DISAPPEARS AS EXPERIENCE
INCREASES. (MEA)
21P, 16R.
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380 PROGRAMMING
SHNEIDERMAN, B. HUMAN FACTORS EXPERIMENTS IN PROGRAMHING: MOTIVAVIGN,
METHODOLOGY AND RESEARCH DIRECTIONS (TECHNICAL REPORT NO. ISM TR~=9),
COLLEGE PARK, MARYLAND® UNIVERSi1Y OF MARYLAND, DEPARTMENT 2F INFORMATION
SYSTEMS MANAGEMENT, SEPTEMBER 1976,
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381 SOFTWARE DESIGN

SHNEIDERMAN, Be. A REVITW OF DESIGN TECHNIQUES FOR PRCSRAMS AND DATA.

SOFTWARE PRACTICE AND EXPERIENCE, 1976, 6, 555567 (AL30 TECHNICAL REPORI NU.

25, INDIANA UNIVERSITY, BLOOMINGTON, INDIANA, APRIL 1975).

DESCRIPTION:
THE PROLIFERATION OF PAPERS ON PRUGRAMKING METHODOLOGY FOCUS ON THE PROGRAM
OEVELOPMENT FROCESS, BUT ONLY HINT AT THE FONM OF THE FINAL PROGRAM, THIS
PAPER DISTINGUISHES BETWEEN THE DEVELOPMENT PROCESS AND THE FROGRAM PRODUCT
AND PRESENTS A CATALCGUE OF POSSIBLE PROGRAM ORGANIZATIONS AND DATA
STRUCTURES WITH EXAMPLES DRAWN FROM THE PUBLISHED LITERATURE. THE METHODS
FOR SKARING DATA AMONG MODULES AND A CLASSIFICATION SCHEME FOR PROGRAMS AND
DATA STRUCTURES 1S PRESENTED. (A)
13p, 38R.

382 PROGRAM COMPREHENSION
SHNEIDERMAN, B, MEASURING COMPUTER PROGRAM QUALITY AND COMPREHENSION.
INTERNATIONAL JOURNAL OF MAN-MACHINE STUDIES, 1977, 9, 465-478,

383 DAVA BASE SYSTEMS

SHNEIDERMAN, R IMPROVING THE HUMAN FACTORS ASPECT OF DATABASE INTERACTIONS.

ACM TRANSACTIONS ON DATABASE SYSTEMS, IN PRESS, 1978.

DESCRIPT1ION:
THE WIDESPREAD DISSEMINACION OF COMPUTER AND INFORMATION SYSTEMS TO
NON-TECHNICALLY TRAINED INDIVIDUALS REQUIRES A NEW APPROACH TO THE DESIGN
AMD DEVELOPMENT OF DATABASE INTERFACES. THIS PAPER PROVIOES THE MOTIVATIONAL
BACKGROUND FOGR CONTROLLED PSYCHOLOGICAL EXPERIMENTATION IN EXPLORING THE
PERSON/MACHINE INTERFACE. FRAMEWORKS FOR THE REDUCYTIONIST APPROACH ARE
GIVEN, RESEARCH METHODS DISCUSSED, RESEARCH ISSUES PRESENYED AND A SMALL
EXPERIMENT IS OFFERED AS AN EXAMPLE OF WHAT CAN BE ACCOMPLISHED. THIS
EXPERIMENT IS A COMPARISON OF NATURAL AND ARTIFICIAL LANGUAGE QUERY
FACILITIES. ALTHOUGK SUBJECTS POSED APPROXIMATELY EQUAL HUMBERS OF VALID
QUERIES WITH EITHER FACILITY, NuTURAL LANGUAGE USERS MADRE SIGNIFICANTLY MORE
INVALID QUERIES WHICH COULD NOT BE ANSWERED FROS THE DATABASE THAT WAS
DESCRIBED. (A)

384 PROGRAMNMING
SHNEIDERMAN, B. TEACHING PROGRAMMING: A SPIRAL APPROACH TO SYNTAX AND
SEMANTICS. COMPUTERS ANN EDUCATION 1, 1978, 3, 193-197 (ALSO TECHNICAL
REPORY NO. ISM TR-15, COLLEGE PARK, MARYLAND: UNIVERS.TY OF MARYLAND,
DEPARTMENT OF INFORMATION SYSTEMS MANAGEMENT, FEBRUARY 1977),
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PROGRAMMING
SHNEIDERMAN, B., & MAYER, R, TOQWARDS A COGNITIVE MODEL OF PROGRAMMER
BEHAVIOR (TECHNICAL REPORT NO. 37). BLOONINGTON, INDIANA: INDIANA
UNIVERSITY, COMPUTER SCIENCE DEPARTMENT, AUGUST 1975 (ALSO PUBLISHED AS
SYNTACTIC/SEMANTIC INTERACTIONS IN PROGRAAMER BEHAVIOR: A MOCEL AND
EXPERIMENTAL RESULTS, INTERNATIONAL JOURNAL OF COMPUTER AND INFORMATION
SCIENCE, IN PRESS).,
DESCRIPTION:
THIS PAPER PRESENTS A COGNITIVE FRAMEWORK FOR DESCRIBING BEHAVIORS INVOLVED
IN PROGRAN COMPOSITION, COMPREHENSION, DEBUGGING, MODIFICATION AND THE
ACQUISITION OF NEW PROGRAMMING CONCEPYS, SKILLS AND KNOWLEDGE. AN INFORRA-
TION PROCESS MODEL IS PRESENTED WHITH INCLUDES A LONG-TERM STORE OF SEMANTIC
AND SYNTACTIC KNOWLEDGE, AND A WORKING MEMORY IN WHICH PROBLEM SOLUTIONS
ARE CONSTRUCTED. NEW EXPERINENTAL EVIDENCE IS PRESENTED TO SUPPORT THE
MODEL. (M)

EXPERIMENTS ARE BRIFFLY TITED WHICH COMPARED LOGICAL WITH ARITHMETIC “IFf®
STATEMENTYS, INVESTIGATED SEMANTIC EFFECTS ON MENORY FOR PROGRAMS, AND
INVESTIGATED THE EFFECTS OF COMMENTS, MEANINGFUL VARIABLE NANKES,
MOOULARIZATION OF PROGRAMS, AND FLOWCHARTS ON PROGRAM COMPREHENSION AND
DEBUGEGING, (HRR)
30P, 30R.

38¢ FLOWCHARTING, DOCUMENTATION

SHNEIDERMAN, 2,, MAYER, R., MCKAY, D., & HELLER, P. EXPERIMENTAL
INVESTISATIONS OF THE uTILITY OF FLOWCHARTS IN PROGRAMMING (TECHNICAL REPORT
NO. 36). BLOOMINGTON, INDIANA: INDYANA UNIVERSITY, COMPUTER SCIENCE
DEPARTMENT, AUGUST 1975 (ALSO: CORKUNICATIONS OF THE ACM, 1977, 20, 373-381).
DESCRIPTION:
THIS PAPER DESCRIBES PREVIOUS RESEARCH ON FLOWCHARTS AND A SERIES OF
CONTROLLED EXPERIMENTS TO TEST THE UTILITY OF DETAILED FLOWCHARTS AS AN AID
TO PROGRAM COMPOSITION, COMPREHENSION, DEBUGGING AND MODIFICATION. OUR
RESULTS SHOWED NO STATISTICALLY SIGNIFICANT DIFFERENCE BETWEEN FLOWCHARY
AND NO FLOWCHART GROUPS, THEREBY CALLING INTO QUESTION THE UTILITY OF
FLONCHARTING. A PROGRAM OF FURTHER RESEARCH IS SUGGESTED, (A)

FIVE EXPERIMNENTS ARE REPORTED: (1) SUBJECYS WHO PRODUCED FLOWCHARTS
BEFORE WRITING A PROGRAM CID NO BETTER ON THE PROGRAMMING TASK THAN THOSE
WHO DID ONLY THE LATTER; (2) WMEN FLOWCHARTS WERE PRESENTED WITM EITHER THE
FIRST OR SECOND OF TWO PROGRAM “OMPREHENSION TASKS, NO FLOWCHART=RELATED
DIFFERENCES WERE OBSERVED; (3) WHEN THO GROUPS OF SUBJECTS (ONE EXPERIENCED
WITH FLOWCHARTS, ONE NOT) WERE GIVEN COMPREHENSION AND DEBUG TASKS WITH
CITHER MACRO=FLCWCHARTS, MICRO-FLOWCHARTS, OR NO FLOWCHARTS, NO FLOWCHART
MAIN EFFECTS WERE FOUND, RUT THOSE WITH PRIGR FLOWCHART EXPERIENCE PERFORMED
BETTER WITH FLOWCHARTS (NOT STATISTICALLY SIGNIFICANT); (&) WITH N
EXPERINENTAL DESIGN SIMILAR YO (3), BUT USING A MONPIFICATION TASK,
FLOUCHARTS HAD NO EFFECT ON SOLUTION TIME OR ERROKS; (5) SUBJECTS IN TwO
COMPREMENSION TASKS DID BETTER (THOUGY NGT SIGNIFICANTLY) WITH THE PRUGRAM
ALONE THAN WITH PROGRAM AMD FLOWCHART, OR FLOWCHART ALONE. (HRR)
53P, 17R.
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DEBUGGING

SHNEIDERMAN, 3., & MCKAY, D, EXPERIMENTAL INVESTIGATIONS OF COMPUTER PROGRAM
DEBUGGCING AND MODIFICATION, 1IN PROCEEDINGS OF THE 6TH LONGRESS OF THE
INTERNATIONAL ERGONOMICS ASSOCIATION, SANTA MONICA, CA: HUMAK FACTORS SOCIETY,
1976, 557=563 (ALSO TYECHNICAL REPORT NO, 48, COMPUTER SCIENCE DEPARTMENT,
INDIANA UNIVERSITY, APRIL 1976).

DESCRIPTION:

338

ALTHOUGH GREATER EMPHASIS 1S PLACED ON YHE TASK OF COMPUTER PROGRAM
COMPUSITION, DEBUGGING AND MOOIFICATIOMN OFTEN CONSUME MORE TIME AND EXPENSE
IN PRODUCTIOM ENVIRONMENTS, ODEBUGGING IS THE TASK OF LOCATING SYNTACTIC AND
SEMANTIC ERRORS IM PROGRAMS AND CORRECTING THESE EKRORS. WODIFICATION IS THE
CHANGE OF A WJORKING PRUGRAM TO PERFORM ALTERWATE TASKS.

THE FACTORS AND TECHNIQUES WHICH FACILITATE DEBUGGING AND MODIFICATIION
ARE POORLY UNDERSTO0D, BUT ARE SUBJECT TO EXPERIMENTAL INVESTIGATION.
CONTROLLED EXPERIMENTS CAN 8E PERFORMED BY PRESENTING TWGC AIDS AND
REGUIRING THE SAME TASK. FOR EXAMPLE, IN ONE STUDY WE -PRESENTED AN 81 LINE
FORTRAN PROGRAM CONTAINING THREE BRUGS TO DISTINCT GROUPS OF SUBJECTS. ONE
0OF THE GIOUPS RECEIVED A OETAILED FLOWCHART, BUT OUR RESULTS INDICATED THAT
THIS AID DID NCT FACILITATE THE DEBUGGING PROCEDURE. SIMILAR MEGAYIVE
RESULTS WERE OBTAINED FOR A MODIFICATION TASK.

IN OTHER EXPERIMENTS, COMMSNTS AND MEANINGFUL VARIABLE NAMES WERE USEFUL
IN DEBUGGING AND MOODULARITY FACILITATED MNDIFICATION, OTHER POTEMTIALLY
INFLUENTIAL FACTORS, 4HICH AR: SUBJECT TO EXPERIMENTAL STUDY, INCLNDE
INDENTATION RULES, TYPE OF CONTROL STRUCTURES, DATA STRUCTURE COMPLEXITY AND
PROGRAA DESIGN.

THESE AND OTER HUMAN FACTOR EXPERIMENTS IN PROGRAMMING HAVE LED TO A
COGNITIVE MODEL JF PROGRAMMER BEHAVIOR WHICH DISTINGUISHES BETWEEN THE
HIERARCHICALLY LYRUCTURED, MEANINGFULLY ARCQUIRED SEMANTIC KNOWLEDGE AND
THE ROFELY MEMORIZED SYNTACTIC KNOWLEDGE. ERRORS CAN BE CLASSED INTO
SYNTACTIC MISTAKES WHICH ARE RELATIVELY EASY TO LOCATE AND CORRECT AND TWO
FORMS OF SEMANTIC MISTAKES, SEMANTIC ERRORS OCCUR WHILE CONSTRUCTING AN
INTERNAL SEMANTIC STRUCTURE TO A REPRESENTATION IN THE GYRTAX OF A
PROGRAMMING LANGUAGE. MOGDIFICATTON IS INTERPRETED AS THE ACQUISITION OF AN
INTERNAL SEMANTIC STRUCTURE BY STUDYING A PROGRAM, FOLLOWED BY MODIFICATION
OF T¥'IS STRUCTURE AND REVISION OF THE CODE. (A)
7P, 22R.

SOFTWARE ENGINEERING

SHCLL, HeA., & BOOTH, T.L. SOFTWARC PERFORMANCE *“IDELING H#SING COFPUTATION
STRUCTURES., IEEE TRANSACTIONS OM SOFTWARE ENGINEFRING, 1975, SE~1, 414-42C.
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! 389  PROGRAMMING ERRORS
SHOOMAN, M.L., & BOLSKY, M.I. TYPES, DISTRIBUTION, AND TEST AND CORRECTION
TIMES FOR PROGRAMMING ERRORS. IN PROCEEDILGS OF THE 1975 INTERNATIONAL
CONFERENCE ON SOFTWARE, SIGPLAN NOTICES, JUNE 1975, 10(6), 347-357.
DESCRIPTION:
IN ORDCR TO DEVELOP SOME BASIC INFORMATION ON SOFTWARE ERRORS, AN EXPERIMENT
IN COLLECTING DATA ON TYPES AND FREQUENCIES OF SUCH ERRORS WAS CONDUCTED AT
BELL LABORATORIES.
THE PAPER REPORTS THE RESULTS OF THIS EXPERMENT, WHOSE GBJECTIVES WERE
, TO: (1) DEVELOP AND UTILIZE A SET OF TERMS FOR DESCRIBING POSSIBLE TYPES OF
; ERRORS, THEIR NATURE, AND THEIR FREQUENCY; (2) PERFORM A PILOT STUDY T
DETERMINE IF DATA OF THE TYPE REPORTED IN THIS PAPER COULD BE COLLECTED;
(3) INVESTIGATE THE ERROR DENSITY AND ITS CORRESPINDENCE 7O PREDICTIONS
FROM PREVIOUS DATA REPORTED; (4) DEVELOP DATA ON HOW RESOURCES ARE EXPCNDED
IN DEBUGGING.
A PROGRAM OF APPROXIMATELY 4K MWACHINE INSTRUCTIONS (FINAL SIZE) WAS ]
CHOSEN. PROGRAMMERS WERE ASKED TO FILL OUT FOR EACH ERROR, IN ADDITION T9O ;
THE REGULAR TROUBLE REPORT/CORRECTION REPORT (TR/CR) FORM, A SPECIAL *
SUPPLEMENTARY TR/CR FORM FOR THE PURPOSES OF THIS EXFERIMENT. SIXTY-THREE
TR/CR AKD SUPPLEMENTARY FORMS WERE COMPLETED DURING THE TEST AND INTEGRATION
PHASE OF THE PROGRAM.
IN GENERAL, THE DATA COLLECTED WERE FELT TO BE ACCURATE ENOUGH FOR THE
PURPOSES OF THE ANALYSES PRESENTED. THE 63 FORMS REPRESENTED A LITTLE '
OVER 1-1/2X OF THE TOTAL NUMBER OF MACHINE INSTRUCTIONS OF THE PROGRAM C(IN
GOOD AGREEMENT WITH THE 1% TO 2% RANGE NOTED IN PREVIOUS STUDIES). ‘
IT WAS DISCOVERED THAT A LARGE PERCENTAGE OF THE ERRORS WAS FOUND BY
AAND PROCESSING (WITHOUT THE AID OF A COMPUTEK). THIS METHOD WAS FOUND T0O ,
3E MUCK CHEAPER THAN TECHNIQUES INVOLVING WACHINE TESTING. {
P, 3R.

395 PROGRAMMING LANGUAGES

SIME, Me.Ee SO I SAID IN THE MOST NATURAL WAY IF X=0 THEN BEGIN ..." THE

EMFIRICAL STUDY OF COMPUTER LANGUAGES (MEMO NO. 132), SHEFFIELD, ENGLAND:

UNIVERSITY OF SHEFFIELD, DEPARTMENT OF PSYCHOLOGY, UMDATES,

DESCRIPTION:
DESIGNERS GF CUMFUTER LAMGUAGES NEED EMPIRICAL STUDIES WHICH WILL SHOW HOW
TO MAKE SYNTACTIC CONSTRUCTIONS EASY TO USE. THE RESULTS OF SOME
EXPERIMENTS OM THE SYNTAX OF CONDITIONAL CONSTRUCTIONS, CARRIED 07 BY THE ]
AUTHOR AND HIS COLLEAGUES, ARE LESCRIBED AND CONCLUSIONS ARE DRAWX FOR THE 1
DESIGN OF PROCEDURAL LANGUAGES. (A) ’
36P, 1SR,
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391 PROGRAMMING LANGUAGES
SIME, M.E., ARBLASTER, A.Tn, & GREEN, T.ReG- REDUCING PROGRAMMING ERRORS 1IN
NESTED CONDITIONALS BY PRESCRIBING A WRITING PROCEDURE. INTERNATIONAL JOURNAL
GF MAN=MACHINE STUDIES, 1977, 9, 119-126.
DESCRIPTION:
“AYS TO REDUCE CARELESS PROGRAMMING ERRORS WERE INVESTIGAYED.
NON-PROGRAMMERS LEARNT 7O WRITE NESTED CONDITICNAL PROGRAMS IN ONE CF
THREE CONDITIONS: AN AUTOMATIC SYNVAX CONDITIUN, IN WHICH SYNTACTIC ERRORS
WERE IMPOSSIBLE BECAUSE PROGRAMS WERE MADE UP FROM WHOLE SYNTACTIC
CONSTRUCTIONS RATHER THAN FROM SIHGLE WORDS; A PROCEDURAL CONDITION, IN
WHICH PROGRAMS WERE WRITTEN WORD BY (IORD AS USUAL, BUT A WELL-DEFINED
PROCEDURE WAS PRESCRIBED TO HELP SUBJECTS WRITE NESTED CONDITIONALS
a4 CORRECTLY; AND A PLAIN CONDITIOK RESEMBLING STANDARD PROGRAMMING TUITION,
.43 IN WHICH SUBJECTS WERE TOLD THE STRUCTURE OF THE LANGUAGE BUT WERE GIVEM

|
%
!
;

N . .
-‘w‘('ug e oo s S vl L o L

S

s . NO GUIDE TO HELP IN YRITING. SIGNIFICANTLY MORE ERROR-FREE PROGRAMS WERE
b WRITTEN IN THE PROCEDURAL CONDITION THAN IN THE PLAIN CONDITION, SHOWING

P,
)

THAT EXPLICIT PROCEDURES CAN IMPROVE PROGRAMMING SUCCESS, AT LEAST IN THESE
CONDITIONS. IN THE AUTOMATIC CONDITION THE SUCCESS RATE WAS STILL HIGHER,
SKOWING THAT THE PXOCEDURE WE USED COULD STILL BE IMPROVED. THESE RESULTS,
AND THE OUTCOMES OF FURTHER ANALYSES, BEAR ON RECOMMENDATIONS 8Y THE
“STRUCTURED FROGRAMMING”™ SCHOOL TO FOLLOW EXPLICIT PROCEDURES WHEN WRITING
PROGRAMS, AND ALSO ON PREVIOUS WORK ON THE DESIGN OF EASILY-USED
PROGRAMMING LANGUAGES. (A)

'

;235

el

9,

1,

o
s

o

PRy
i

ATECTE

192 PROGRAMMING LANGUAGES

SIME, M.E., ARBLASTER, A.T., & GREEN, T.R.G. STRUCTURING THE PROGRAMMER'S

TASK. JOURNAL OF OCCUPATIONAL PSYCHOLOGY, 1977, 50, 205-216.

DESCRIPTION:
COMPUTER PROGRAMMING COULD BE MADE EASIER. THIS PAPER GIVES A SHORT ACCOUNT
OF THE AUTHURS® EMPIRICAL STUDIES 0% PROGRAMMING, SHOWING THAT VERY
CONSIDERABLZ IMPROVEMENTS CAN B: OBTAINED BOTH FOR BEGINNERS AND FOR
PROFESSIONALS. THE IMPROVEMENTS ARE RELATED TO, THOUGH NOT WHOLLY DEPENDENT
ON, THE NEW CONCEPTS OF *STRUCTURED PROGRAMMING'; WE HAVE FOUND WAYS TO
IMPROVE BOTH THE PROGRAMMING LANGUAGE ITSELF AND THE PROCEDURES USED BY THE
PROGRAMMER. PSYCHOLOGICAL EXPLANATIONS OF THE EFFFCTS ARE OFFERED AND THE
LIMITATONS OF PRESENT FINDINGS ARE NOTED. (A)
12P, 18R.
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393 PROGRAMMING LANGUAGES

SIME, M.E., FITTER, M., & GREEN, T. WHY IS PROGRAMMING COMPUTERS SO HARD?

NEw BEHAVIOUR, SEPTEMBER 1975, 378-381.

DESCRIPTION:
THE PROBABILITY OF WRITING A CORRECTLY UNDZRSTOCD PROGRAM CAN BE
CONSIDEKABLY IMPROVED BY BETTER PROGRAMMING LANGUAGF NESIGN. PROGRAMMING
LANGUAGES ARE GENERALLY DESIGNED, HOWEVER, IN THE TOTAL ABSENCE OF
EMPIRICAL DATA AND PRIMARILY ON THE BGASIS OF INTUITION AND GUESSWORK. THIS
PAPER BRIEFLY OUTLINES THE ROLE THAT PSYCHOLOGY SHOULD PLAY IN DESIGNING
MORE EFFECTIVE PROGRAMMING LANGUAGES. (MEA)
4P, GR.
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: 394 PROGRAMMING LANGUAGES
SIME, M.E., GREEM, T.R.5., & GUEST, D.Je PSYCHOLOGICAL EVALUATION OF TWO
CONDITIONAL CONSTRUCTIONS USED IN COMPUTER LANGUAGES. INTERNATIONAL JOURNAL 0F
MAN=MACHINE STUDIES, 1973, 5, 155-113,
DESCRIPTION:
THERE IS A NEED FOR EMPIRICAL EVALUATION OF PROGRAMMING LANGUAGFES FOR
1 SKILLED USERS, BUT IT IS MORE EFFECTIVE TO COUPARE SPECIFIC FEATURES COMMON
TO MANY LANGUAGES THAN TO COMPARE COMPLETE LANGUAGES, THIS CAN BE DONE BY
DEVISING MICRO-LANGUAGES STRESSING THE FEATURE OF INTEREST, TOGETHER WITH A
SUITABLE SUBJECT MATTER FOR THE PROGRAMS. TO ILLUSTRATE THE POWER OF THIS
APPROACH TWO CONDITIONAL CONSTRUCTIONS ARE COMPARED: A NESTABLE CONSTRUCTION, }
b LIKE THAT OF ALGOL 60, AND A BRANCH=TO-LABEL CONSTRUCTION, AS USED IN MANY
4 SIMPLER LANGUAGES., THE FORMER IS EASIER FOR UNSKILLED SUBJECTS. POSSIBLE
£ REASONS FOR THIS FINDINS ARE DISCUSSED., «A)
i 9P, 8R.
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B 395 PROGRAMMING LANGUASES .

: SIME, M.E., GREEN, T.R.G., & “UEST, D.J. SCOPE MARKING IN COMPUTEP

B COMDITIONALS == A PSYCHOLOGICAL EVALUATION. INTERNATIONAL JOURNAL OF MAN-

5y MACHINE STUDIES, 1977, 9, 107-118.

DESCRIPTION:
IN A PREVIOUS PAPER THE AUTHORS REPORTED THAT IT WAS EASIER FOR
NON-PROGRAMMERS TO LEARN TO USE NESTED CONDITIONAL CONSTRUCTIONS THAN
JUMPING, OR BRANCH-TO~LABEL, CONSTRUCTIONS; HOWEVER, AS ONLY SINGLE
SITVUATIONS WERE STUDIED, THE CONCLUSIONS WERE NECESSARILY RESTRICTED. THE
PRE>ZNT STUDY EXTENDS THE COMPARISON TO THE MORE GENERAL CASE WHERE NESTING
REGUIRES “SLOPE MARXERS® TO DISAMBIGUATE THE SYNTAX. THE RESULTS SHOWED.
IF THE SCOPE MARKERS WERE SIMPLY THE BEGIN AND END OF ALGOL &C (ABBREVIATED |
NEST-BE) THEN THE ADVANTAGE OF NESTING OVER JUMPING WAS WEAKENED; BUT If )
THE SCOPE MARKFRS CARRIED REDUNDANT INFORMATION ABOUT THE CONDITIONAL §
TESTED (NEST-INE) (FOR IF-NOT=END) °ERFORMANCE wAS EXCELLENT, PARTICULARLY
AT DEBUGGING. IXT SEEMS NECESSARY TO DISTINGUISH SEQUENCE INFORMATION IN A
PROGRAM, WHICH DESCRIBES THE ORDER IN WHICH THINGS ARE DONE, FROM TAXON
INFORMATION, WHICH DESC{RIBES THE CONDITIOUNS UNDER WHICH A GIVEN ACTION IS
PERFORMED. CONVENTLOWAL PROGRAMMING LANGUAGES OBSCURE THE TAXON
INFORMATION. THE ADVANTAGE OF HESTINE OVER JUMPING, WE SPECULATE, IS IN *
CLARIFYING THE SEQUENCE INFORMATION BY REDUNDANT RE-CODING IN SPATIAL TERMS; '
THE ADDED ADVANTAGE OF NEST~INE OVER NEST=-BE IS THAT 1T CLARIFIES THE TAXON !
INFORMATIGN. IT IS BECAUSE DEBUGGING REQUIRES TAXON INFORKATION THAT z
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NEST-INE IS SO HUCH SUPERIOR. ON THIS VIEW ONE WOULD EXPECT THAT IN
DECISION TABLE AND PRODUCTION SYSTEM LANGUAGES, WHERE THE TAXON INFORMATION

IS EXPLICIT 8UT THE SEQUEMCE INFORMATION IS OBSCURZD, THE REVERSE PHENOMENA ,
SHOULD (-CCUR. BECA'SE DEBUGGING REGUIRES SEQUENCE INFORMATION AS WELL ‘
AS TAXON INFORMATION, A DEVICE THAT CLARIFIED THE SEQUENCE WOULD GREATLY

IMPROVE SUCH LANGUAGES. (A) !
12P, 14R. }
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396 SOFVYWARE DEVELOPMENT o
SLAUGHTER, J.B. UNDERSTANDING THE SOFTWARE PROBLEM, AFIPS CONFERENCE

PROCEEDINGS, 1974, 43, 333-334,
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397 COMPARISON OF NORMAL BATCH PROCESSING WITH FAST TURNAROUND

SMITH, L.B. A COMPARISON OF BATCH PROCESSING AND INSTANT TURNAROUND,
COMMUNICATIONS OF THE ACM, 1967, 10, 495-50C.

DESCRIPTION:

A STUDY OF THE PROGRAMMING EFFORTS OF STUDENTS IM AN INTRODUCTORY PROGRAM-
MING COURSE IS PRESENTED AND THE EFFECTS OF MAVING INSTANY TURNAROUND (A FEW
MINUTES) AS OPPOSCD TO CONVENTIONAL BATCH FROCESSINE W1TH TURNAROUND TIMES
OF A FEW HOURS ARE EXAMINED. AMONG THE ITEMS COMPARED ARE THE NUMBER OF
COMPUTER RUNS PER TRIP TO THE COMPUTYATION CENTER, PROGRAZ PREPARATION TINME,
KEYPUNCHING TIME, DEBUGGING TIME, NUMBER OF RUNS, AND ELAPSED TIME FROM THE
FIRST RUN YO THE LAST RUN ON EACH PROBLEM. EVEN THOUGH THE RESULTS ARE
INFLUENCED BY THE FACT THAT "BONUS POINTS"™ WERE GIVEN FOR COMPLETION OF A
PROGRAMMING PROBLEM IN LESS THAN A SPECIFIED KUMBER GF RUNS, THERE IS
EVIDENCE TO SUPPORT "INSTANT" OVER "BATCH". (A)

6P, 4R,

398 STRUCTURED PROGRAM VALIDATION

SNOWDEN, R.A. PEARL: AN INTERACTIVE SYSTEM FOR THE PREPARATION AND VALIDATION
OF STRUCTURED PROGRAMS. SIGPLAN NOTICES, MARCH 1972, 7(3), 9-26.

DESCRIPTION:

THE PEARL SYSTEM IS AN ATTEMPT TO PROVIDE AN ENVIRONMENT FOR THE WRITING OF
CORRECT PROGRAMS, FACILITIES ARE PROVIDED FOR THE CONSTRUCTION AND FILING
OF STRUCTURED PRCGRAMS, WHILST TECHNIQUES HAVE BEEN DEVELOPED FOR THE
INCLUSION OF ASSERTIONS INVOLVING ABSTRACT OPEPATIONS AND DATA TYPES. AS A
RESULT, PROGRAMS, POSSIBLY INCOMPLETE, CAN BE COMPILED AND EXECUTED, ANY
ERROR COMMUNICATION WITH THE PROGRAMMER BEING IN TERMS OF THE APPROPRIATE
LEVEL OF HIS SOURCE PROGRAM. (A)

399 SOFTWARE DESIGN

SPITZEN, J.M., LEVITT, K.N., & ROBINSON, L. AN EXAMPLE OF HIERARCHICAL DESIGN
AND PROOF (TECHNICAL REPORT NO. SRI=4079~-TR~2). MENLO PARX, CALIFORNIA:
STANFORD RESEARCH INSTITUTE, MARCH 1976. (NTIS NO. AD AD21574)

430 PROGRAMMING

STANDISK, T.A. OBSERVATIONS AND HYPOTHESES ABOUT PROGRAM SYNTHESIS MECHANISMS
(AUTOMATIC PROGRAMMING MEMO 9, REPGRT NO. 2780). CAMBRIDGE, MASSACHUSETTS:
B8OLT BERANEK AND NEWMAN, COMPUTER SCIENCE DIVISION, DECEMBER 1973,

&M SOFTWARE DESIGMN -

STAY, J.F. HIPO AND INTEGRATED PROGRAM DESIGN. 1I8M SYSTEMS JOURNAL, 1976,

2, 143-154,

DESCRIPTION:

DISCUSSED IS A PROCEDURE OF HIERARCHICAL FUNCTIONAL DESIGN BY WHICH
PKOGRAMMING PROJECTS CAN BE ANALYZED INTO SYSTEM, PROGRAM, AND MODULE
LEVELS. IT IS SHOWN THAT PROGRAM DESIGN 1S MADE MORE EFFICIENT BY APPLYING
HIERARCRY PLUS INPUT=PROCESS=0UT (HIFO) TECHNIQUES A7 EACH LEVEL TO FORM AN
INTEGRATED VIEW OF ALL LEVELS. (A)

12f, 1JR.
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432 PROGRAMMING LANGUAGES
STEELE, G.Le, JR. MALARONI IS BETTER YHAN SPAGHETTI. IN PROCEEDINGS OF THE

4 ACM SYMPOSIUM ON ARTIFICIAL INTELLIGENCE AND PROGRAMMING LANGUAGES, SIGPLAN
P NOTICES, ALGUST 1977, 12(8), 60-66 (ALSO: SIGARY NEWSLETTER, AUGUST 1977, NO.
‘;’: 6‘,- 60-66) -

% DESCRIPTION:

i WE PRESENT A STACK IMPLEMENTATION OF MULTIPLE ENVIRONMENTYS SIMILAR IN

~ PRINCIPLE TO THAT OF BOBROW AND WEGBREIT, BUT BASED ON A MODEL WHICH

% PROVIDES BOTH STATIC AND DYNAMIC SCOPING, WE NOTE SOME OF THE PRAGMATIC

CONSEQUENCES OF THIS CHOICE OF MODELS; ONE IS THAT NO UMNECESSARY CONTROL
STACK IS RETAINED FOR CERTAIN IMPORTANT CONSTRUCTIONS SUCH AS "UPWARD
FUNARGS™ AND COROUTINES. WE ALSO DISCUSS THE CORRECT TREATMENT OF EXIY
FUNCTIONS, AND THE NEED FOR "ENTRY FUNCTIONS"” IF DYNAMIC SWITCHING OF
CONTROL CONTEXYS IS TO BE CONSISTENT. (M)

7P, 16R.
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403 TIME=SHARING
ST. GERMAIN, J.M, CONVERSATIONAL TUME SHARING =~ THE PROGRAM DEVELOPMENY

BASE OF THE 70°S (TECHNICAL REPORT MO, TR OC 2135). IBM CORP., 1970.

5

LS

4 DESCRIPTION:
PROVIDES SEVERAL ARGUMENTS AND SGME DATA ON THE SUPERIORITY OF INTERACTIVE 3
PROGRAMMING:G OVER BATCH PROGRAMMING. (0) 3
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46 SOFTWARE ENGINMEERING
STOCKENBZRG, J.E., & VANDAM, A. SRUCT PROGRAMMING ANALYSIS SYSTEM, IEEE

TRAHNSACTIONS ON SOFTWARE ENGINEERING, 1975, SE~1, 384-339.
#

oW

3 4G5  COMPUTER PERSONNEL
STREETER, DoNo PRODUCTIVITY OF COMPUTER-JEPENDENT WORKERS. IBM SYSTEMS
‘ JOURNAL, 1975, 14, 292-3C5.

; DESCRIPTION: )
: BEGINNING WITH A DESCRIPTION OF VARIOUS DEGREES OF COMPUTER DEPENDENCY

24
e
1

;: . AMONG WORKERS, A MODEL OF THE WORKER=-COMPUTER PRUCESS IS CONSTRUCTED,

T THE MODEL DEMONSTRATES THE CHARACTERISTIC FORMS OF FUNCTIONAL OEPENDENCIES
- AND SUGGESTS WAYS IN WHICH THESE OEPENDENCIES CAN BE EVALUATED. KEY AMONS
1 THE MANY CONSIDERATIONS DISCUSSED ARE SUCH PROCESS CHARACTERISTICS AS

SYSTEM CONGESTION, NEEDS AND HABITS OF USERS, AND RELATIVE COSTS. W)

5 14P, 9R.

LS

i 406 SOFTWARE DESIGN
! STREVELER, D.Jo. "DESIGNING BY COMAITTEE"™ WORKS == SOMETINES. DATAMATION,
MARCH 1978, 24(3), 117; 119-120.

DESCRIPTION:
THE DESIGN OF COMPLEX SYSTEMS IS A HEURISTIC, RATHER THAN DETERMINISTIC, -

PROLEDURE., DESIGNING BY COMMITTEE AIDS DESIGN 8Y ALLOWINE THE INTERCHANGE

OF INSIGHTS, IDEAS, AND EXPERIENCES, ALTHOLGH IT ¥S NOT THE CHEAPEST METHOD

OF OESIGN, IT IS THE FASTEST. THIS PAPER INFORMALLY DISCUSSES THE RELATIVE

ADVANTAGES AND DISADVANTAGES CF DESIGNING BY COMMITTEE. (MEA) *

3P, JR.

Vo
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457 PROGRAMAING
STRIZENEC, M, SOME APPROACHES TO AN ANALYSIS OF PROGRAMMER THINKING ACYIVITY,

STUDIA PSYCHOLOGICA, 1974, 16, 64=-66.
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408 SOFTUARE DEVELOPMENT AXDS

STUCKI, Lo.6. AUTOMATED TOOLS AND TECHNIQUES ASSISTING IN SOFTWARE DEVELOPMENT.
IN €. HOROWITZ (ED,), PRACTICAL STRATEGYES FOR DEVELOPING LARGE SOFTWARE
SYSTEMS. READING, MASSACHUSEYTTS: (SDDISON-WESLEY, 1975, 171-189,
DESCRIPTION:
THE PROBLEM OF SOFTWARE VALIDATION REQUIRES A THOROUSGH UNDERSTANDING OF
SOFTWARE BEHAVIOR., THE AUTOMAYIC GENERATION OF SELF~METRIC SOFTWARE
OFFERS A POWERFUL AND USEFUL APPROACH TO THE MEASUREMENT OF SOFTWARE
BEHAVIOR AND THE VERIFICATION AND VALIDATION OF EVOLVING SYSTEMS, IN ORDER
TG INCREASE SOFTWARE RELIABILIYY, WE MUST BESIGN WITH VERIFICATION AND

VALIDATION CONSTYANTLY IN MIND AND CONTINUE TO DEVELOP AN INTEGRATED SEV OF
AUYOMATED SUPPORT TOOLS. (MER)
199, 6R,

409 SOFTWARE COMPLEXITY

SULLIVAN, J.E. ENGINEERING OF GUALXTY SOFTWARE SYSTEMS (VOL.S): MEASURING THE
COMPLENITY OF COMPUTER SOFTW.RE (REPORT NO. MTR-2648-VCL-5). BEDFORD,
MASSACHUSETTS: MITRE CORP., JANUARY 1975, (NTIS NO. AD AOC7770)
DESCRIPTION:
THIS REPORT PRESENTS SEVERAL MEASURES OF COMPUTER PROGRAM COMPLEXITY, IN THE
SENSE OF COMPREHENSIBILITY 9R INTELLECTUAL MANAGABILITY. THE MEASURES
CONSIDER THE PROGRAM AS AN ABSTRACT PROCESS, AND SO ARE INDEPENDENT OF
PROGRAMMING LANGUAGE OR IMPLEMENTATION DETAILS. (A)

410 MANAGINS THE SOFTWARE DEVELOPMENT PROCESS

SUNG, D, ENGINEERING PROCESSES IN MANAGING SOFTWARE SYSTEM DEVELOPKMENT.
COMPUTER PERSONNEL, 1977, 7(3), 7-13.

411 PROGRAMMING PRACYICES

SWANSON, E.B. COMPUTER APPLICATION SYSTE:or DEVELOPMENT: SCME IMPLICATIONS FOR
PKROGRAMMING PRACTICE, OATA MANAGEMENT, MAY 1976, 34~38.

412 REQUIREMENTS LANGUAGES

TEICHROEW, Do A SURVEY OF LANGUAGES FOR STATING REGUIREMENTS FOk COMPUTER-BASED
INFORYATION SYSTEMS. AFIPS CONFERENCE PROCEEDINGS, 1972, 41, 1203-1224.

413 COMPUTFR AIDS FOR PROGRAMMING

TEITELMAN, W, PILOT: A STEP TOWARD MAN-COMPUTER SYMBIOSIS (TECHNICAL REFORT
NO. MAC-TR=32)., CAMBRIDGE, MASSACHUSETTS: MASSACHUSETTS INSTITUTE OF
TECHNOLOGY, SEPTEMBER 19664 (NTIS NO. AD 638446)

414 AUTOMATIC PROGRAMMING

TEITELMAN, W, AUTOMATED PROCRAMMING == THE PROGRAMMER®S ALSISTANT,

AFIPS
CONFERENCE PROCEEDINGS, 1972, 41, 917-9°1.
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COMPUTER AIDS FOR PROGRAMMING

TEITELKAN, W. “DO WHAT I MEAN™: THE PROGRAMMER'S ASSISTANT. COMPUTERS AND
AUTOMATION, APRIL 1972, 21(4), 8-11,
DESCRIPTION:

THIS ARTICLE DEALS WITH THE OELIGN AND ACTUAL IMPLEMENTATION IN A COMPUTER
PROGRAMMING SYSTEM OF "A PROGRAMMER'S ASSISTANT"., THE GENERAL FUNCTION OF
THE “PROGRAMMER'S ASSISTANT” IS YO MAKE 1T POSSIBLE FOR THE HUMAN PROGRAMMER
TO SAY TO THE COMPUTER “DO WHAY I MEAN" INSTEAD OF "DO WHAT I SAY," AND
“UNDO WHAT I JUST TRIED -~ IT OID NOT WORK,™ INSTEAD OF LEAVING THE
PROGRAMMER WITH THE SAD CONSEQUENCES OF HIS ACTUAL INSTRUCTIONS.

IN OTHER WORDS, THE PROGRAMMER®S ASSISTANT DEALS WITH SUCH FACTORS AS:
EASE OF INTERACTION, LEVEL OF INTERACTION, FORGIVENESS FOR ERRORS (BOTH
SPELLING ERRORS AND ERRORS OF THOUGHT), GOING BACK AND TAKING A ODIFFERENT
PATH, CHANGING ONE®S MIND, ETC,, AND IN GENERAL, THE PROGRAMMER'S
ENVIRONMENT.

THIS AREA OF IMPROVEMENT IN INTERACTIVE PROGRAMMING IS IMPORTANT. FOR
MANY APPLICATIONS, THE PROGRAMMER'S ENVIRONMENT INFLUENCES, AND TO A LARGE
EXTENT DETERMINES, WHAT SORT OF PROBLEM HE CAN TACKLE, AND HOW FAR KE CAN
GO IN A GIVEN TIME, IF THE “ENVIROWMENT" IS “COOPERATIVE™ AND “HELPFUL,"
THEN THE PROGRAMMER CAN BE MORE AMBITIOUS AND PRODUCTIVE. IF NOT, ME
MAY SPEND MUCH OF HIS TIME AND ENERGY PERFORMING ROUTINE CLERICAL TASKS AND
"FIGHTING THE SYSTEM." (A)
4P, 3R.

COMPUTER AIDS FOR PROGRAMMING

TEL{TELMAN, W, TOWARD A PROGRAMMING LABORATORY. 1IN P, MAUR, B. RANDALL, ¢

Jo No BUXTON (EDS.), SOFTWARE ENGINEERING: CONCEPTS AND TECHUIQUES. NEW YORK:
PETROCELLI/CHARTER, 1976, 275-287.

DESCRIPTION:

THIS PAPER DISCUSSES THE FEASIBILITY AND DESIRABILITY OF CONSTRUCTING A
“PROGRAMMING LABORATORY" WHICH WOULD CO-OPERATE WITH THE ULER IN THE
DEVELOPMENT OF HIS PROGRAMS, FREEING HIM TO CONCENTRATE MORE FULLY ON THE
CONCEPTUAL DIFFICULTIES OF THE PROBLEM HE WISHES TO SOLVE. €EXPERIENCE
WITH SIMILAR SYSTEMS IN OTHER FIELDS INDICATES THAT SUCH A SYSTEM WOULD
SIGNIFICANTLY INCREASE THE PROGRAMMER'S PRODUCTIVITY,

THE PILOT SYSTEM, IMPLEMENTED WITHIN THE INTERACTIVE BBN LISP SYSTEM,
IS A STEP IN THE OIRECTION OF A PROGRAMMING LABORATORY,., PILOT OPERATES AS
AN INTERFACE BETWEEN THE USER AND HIS PRCGRAMS, MONITORING BOTH THE REQUESTS
OF THE USER AND THE OPERATION OF HIS PROGRAMS, FOR EXAMPLE, IF PILOV
DETECTS AN ERROR DURING THE EXECUTION OF A PROGRAM, IT TAKES THE APPROPRIATE
CORRECTIVE ACTION BASED ON PREVIOUS INSTRUCTIONS FROM THE USER., SIMILARLY,
THE USER CAN GIVE DIRECTIONS TO PILOT ABOUT THE OPERATION OF HIS PROGRAMS,
EVEN WHILE THEY ARE RUMNENG, AND PILOT WILL PERFORM THE WORK REQUIRED. 1IN
ADDITION, THE USER CAN EASILY MODIFY PILOT BY INSTRUCTING IT AEOLT ITS OWN
OPERATION AND THUS DEVELOP HIS OWN LANGUAGE AND CONVENTIONS FOR INTERACTINE
WITd PILOT.

SEVERAL EXAMPLES ARE PRESENTED., (A)
15p, 10R.

STRUCTURED PROGRAMMING

TENNY, T. STRUCTURED PROGRAMMING IN FORTRAN. DATAMATION, JULY 1974, 203, PP.
110-111; 113; 115,
DESCRIPTION:

THE INDUSTRY'S INVESTMENT IN FORTRAN WILL KEEP IT AROUND A WHILE., HOWEVER,
STRUCTURED PROGRAMMING CAN BE DONE IN FOPTRAN IF CERTAIN RULES ARE FOLLOWED.
NUABERING OF STATEMENTS SHOULD ONLY BE IN INCREASING ORDER. BLOCKING AND
NESTING SHOULD BE INDICATED BY BLANK COMMENTS AND INOENTATION. IF, GOTO,
AND COMPUTED GOTO STATEMENTS SHOULD BE USED FOR THE PURPOSES OF REPEAT,
WHILE, CASE, AND MORE GENERALIZED IF-THEN (-ELSE) CONSTRUCTS. THESE

SHOULD ALSO SE DESIGNATED BY STANDARD COMMENTS. THE INTENT OF STRUCTURED
PROGRAMMING, MODULARITY, TOP-DOWN DISIGN, CAN BE CARRIED OUT IN FOKTRAN WITH
PROPER MANAGZMENT AND PROFESSIONAL STANDARDS. (GDC)

4P, 6R.
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s TESTA, CoJ. BEHAVIORAL FACTHRS IN INFORMATION SYSTEMS., COMPUTERS AND PEOPLE,

APRIL 1974, 23(4), 13-17.

E DESCRIPTION:
e THE NEED FOR BETTER UNDERSTANDING OF HUMAN BEHAVIOR IN INFORAATION SYSTEMS

53 IS BECOMING INCREASINGLY APPARENT. TRADITIONALLY, INFORMATION SPECIALISTS

E HAVE CONCENTRATED THEIR EFFORTS ON HARDWARE/SOFTWARE PROBLEMS. AS A RESULT,
o SOPHISTICATED INFORMATION SYSTEMS WERE OFTEN DEVELOPED, BUT PEOPLE

s EXPERIENCED DIFFICULTY IN INTERACTING WITH THE COMPLEX SYSTEMS. SINCE

. INFORMATION SYSTEMS ARE USED, OPERATED, AND MAINTAINED BY PEOPLE, THE DESIGN
Py OF EFFECTIVE INFORMATION SYSTEMS WILL ONLY RESULT XFf MEN'S SEHAVIORAL

i CAPABILITIES ARE TAKEN INTO CONSIDERATION. 1IN THIS ARTICLE, MAR'S

= PERCEPTUAL AND COGNITIVE CAPABILITIES WILL BE EXAMINED AS IMPORTANT

= DETERMINANTS OF THE DESIGN OF INFORMATIOHN SYSTEMS. (A, ABBR)

5P, 12R.

|
- 413 GENERAL DISCUSSION OF HUMAN FACTORS IN COMPUTER SYSTEMS ’
i
t

419 PROGRAMMING
THAYER, To.A. UNDERSTANDING SOFTWARE THROUGH ANALYSiS OF EMPIRICAL DATA

CTECHNICAL REPORT NO. R=77-227). REDONDO BEACH, CALIFORNIA: TRW, UNDATED.

DESCRIPTION:
THIS PAPER DISCUSSES THE COLLECTION AND ANALYSIS OF DATA ~VAILABLE OURING
DEVELOPMENT, TESTING, AND OPERATIONAL USE OF SOTWARE SYSTEMS AS A MEANS OF
DETERMINING SOFTWARE QUALITY IN QUANTIFIAGLE TERMS. THE APFROACH TO DATA
COLLECTION AND ANALYSIS TAKEN BY TRW IN A STUDY OF FOUR SOFTWARE SYSTEMS IS
DESCRIBED INCLUDING SOME STUDY RESULTS AND IDENTIFICATION OF NECESSARY
IMPROVEMENTS IN THE COLLECTION AND ANALYSIS PROCESSES. TrnIS PAPER TREATS
BOYH THE LONG-~RANGE AND THE NEAR-TERM PAYOFFS OF SUCH STUDIES IN AN ATTEMPT
TO ANSWER THE QUESTION, “WHY COLLECT ODATA AT ALL?Z" (A)

23P, 12R.

F RO i 3 g,
SR RS L2 RN

AT Le . PO

SEAE L ES,

o 1R

RS R

kY

420 NATURAL~LANGUAGE DIALOSUE
THOMAS, Jo.Ce A METHOD FOR STUDYING MATURAL LANGUAGE DIALOGHE (TECHNICAL REPORT

RC-5882). VYORKTOWN HEIGHTS, NEW YORK: IBM WATSON RESEARCH CENTER, FEBRUARY
1976, (NTIS NO. AD AJ41288)
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K21 Q'ANTIFIERS IN QUERY LANGUAGES
THOMAS, J.Co QUANTIFIERS AND QUESTION~ASKING (TEC“NICAL REPORY HG. RC 5866).

YORKTOUN HEIGHTS, NEW YORK: 1I8M WAVSON RESEARCH CEJTER, FEBRUARY 1976,
(NTIS NO. AD A043032)

DESCRIPTION:
ODATA CONCERNING THE USE OF UNIVERSAL QUANTIFYER! IN QUESTION~ASKING IS

PRESENTED, TKESE DATA WERE COLLECTED IN A VARI:ITY OF PROCEDURES USING
NON-PROGRAMRERS, THESF NON-PROS<AKMERS VARIOUSLY TRANSLATED ENGLISH
QUESTIONS INTO A GUERY LANGUARTG, GENERATED THEJR OWN EMGLISH QUESTIONS,
TRANSLATED VENN DIAGRAMS INIC ENGLISH OR VICEZ YERSA, GAVE JUDGMENTS ABOUT

: THE CONSISTENCY OF TWO ENGLISH STATEMENTS, OR AANUALLY LOOKED UP ANSWERS TO
§ AUESTIONS. SUBJECTS SHOWL: _ONSIDER!SLE OIFFJCULTY WITH THE LOGICIAN'S

MOTATIONS OF SET RELATIONS (EXCEPT DISJUNCTION) ON ALL TASKS. THE
H INTERPRETATIONS GIVEN QUANTIFIEDL SENTENCES VAKIED BETWEEN SUBJECTS ON A
- GIVEN TASK AND EVEN WITHIN # SUBJECT, BETWEEN TASKS. GENERALLY SPEAKING,
SUBJECTS GAVE INTERPRETATIONS CONSISTENT WITH QUANTIFIED NATURAL LANBUAGE
QUESTIONS OR VENN DIAGRAMS, 8i:T NO:x EQHIVALENT TO THEM, SUBJECTS USED
EXPLICIT SET SPECIFICATIONS RARELY 3IN HPONTANEQUS ENGLISH,

.

; TENTATIVE SUGGESTIONS ARE MADE FOR TUE OESIGN OF FORMAL AND NATURAL=-
LANGUAGE QUEST N~ANSWER INTERFACES. (&)
32P, 31R.
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422 NATURAL=LANGUAGE DIALOGUE
THOMAS, Jo.C. A DESIGM=INTERPRETATION ANALYSIS OF NATURAL ENGLISH WITH
APPLICATIONS TO MAN-COMPUTER INTERACTION (TECHNICAL REPORT RC=-6581). YORKTOWN
HEIGHTS, NEW YORK: 1IBM WATSON RESEARCH CENTER, JUNE 1977. (NTIS NO,
AD AD56121)

423 QUERY LANGUAGES

THOMAS, J.C., & 6GOULD, J.D. A PSYCHOLOGICAL STUDY OF QUERY BY EXAMPLE. AFIPS

CONFERENCE PROCEEDINGS, 1975, 44, 439-445 (ALSO 1BM REPORT RC-5124, IBM WATSON

RESEARCH CENTER, YORKTOWN HEIGHTS, NEW YORK, NOVEMBER 1974).

DESCRIPTION:
THIRTY~NINE NON-PROGRAMMERS WERE TAUGHT ZLOOF'S QUERY BY EXAMPLE SYSTCM IN
ORDER TO PROVIDE BEHAVIORAL DATA PRIOR TU IMPLEMEMTATION. THIS TRAINING
TOOK LESS THAN THREE HOURS. THEN SUBJECTS WERE GIVEN 40 TEST QUESTIONS IN
ENGLISH WHICH THEY TRANSLATED INTO QUERY BY EXAmPLE. SUBJECTS ALSO RECORDED
THE TIME TO WRITE EACH QUERY AND THEIR CONFIDENCE ABOUT BEING CORRECT.
SIXTY=SEVEN 'PER CENT OF THE QUERIES WERE WRITTEN CORRECTLY. SUBJECTS
AVERAGED 1.8 MINUTES TO WRITE QUERIES. QUERY DIFFICULTY COULD LARGELY BE
PREDICTED FROM A LINEAR REGRESSION BASED ON OBJECTIVE COMPLEXITY MEASURES.
CONFIDENCE RATING WAS ALSO AN EXCELLENT PREDICTOR OF QUERY DIFFICULTY,
SUBJECTS HAD DIFFICULTY WITH QUANTIFICATION BUT LITTLE TROUBLE WITH LINKING
VARIABLES, CONJUNCTYONS OR DISJUNCTIONS. 1IN A TWO-WEEK RETEST, FOUR OF SIX
SUBJECTS SHOWED NEARLY PERFECT RETENTION OF THE SYSTEM RULES.
RECOMMENDATIONS TO HELP PREVENT CERTAIN ERROR TYPES ARE MADE. (A)
”, 17R.

424 SOFTWARE DESIGN
THOMAS, J.Co, MALHOTRA, A., & CARROLL, J.M. AN EXPERIMENTAL INVESTIGATION OF
THE DESIGN PROCESS (TECHNICAL REPORT RC-6702), YORKTOWN HEIGHTS, NEW YORK:
I1BM WATSON RESEARCH CENTER, AUGUST 1977.

425 PROGRAMMING LANGUAGES

TRAVIS, L., HONDA, M,, LEBLANC, R., & ZEIGLER, S. DESIGN RATIONALE FOR

TELOS, A PASCAL=-BAS:D AI LANGUAGE., 1IN PRGCEEDINGS OF THE ACM SYMPOSIUM ON

ARTIFICIAL INTELLIGENCE AND PROGRAMMING LANGUAGES, SIGPLAN NOTICES, AUGUST

1977, 12(8), 67~76. (ALSO: SIGART NEWSLETTER, AUGUSTY 1977, NO. 64, 67-76).

DESCRIPTION:
TELOS IS A PASCAL=BASED AI LANGUAGE INTENDED TO FACILITATE EFFICIENT
DEVELOPMENT OF EFFICIENT, WELL-STRUCTUREDL PROGRAMS. THE DESIGN EMPHASIZES
POWERFUL DATA ABSTRACTION AND CONTROL ABSTRACTION MECHANISMS RATHER THAN THE
PROVISION OF PARTICULAR HIGH=-LEVEL CONSTRUCTS. AMONG THE MANY CAPABILITIES
OF TELOS ARE THOSE INTENDED TO MAKE IT ESPECIALLY SUITABLE FOR SYSTEMATIC
AI MODEL BUILDING, FOR EXAMPLE, IN THE AREAS OF KNOWLEDGE REPRESENTATION,
PLANNING, AND REASONING, AN EVENT FACILITY IS PROVIDED WHICH UNIFIES THE
HANDLING OF CONODITIONAL INTERRUPTS (DEMONS), PROCESS SUSPENSION, PROCESS
COMMUNICATION AND EXECUTION FAULTS. THE CONTEXT=-DEPENDENT TELO3 DATA BASE
1S REFEREMCEABLE EITHER ASSOCIATIVELY OR DIRECTLY. (A)
TuP, 14R.
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426 COMMAND LANGUAGE DESIGN BASEDZ ON “MENYAL WORK™ REQUIRED

TREU, S. INTERACTIVE COMMAND LANGUAGSE DESIGN BASED ON REGUTRED MENTAL WORK.

INTERNATIONAL JOURNAL OF MAN~MACHINE STUDIES, 1975, 7, 135-149,

DESCRIPTION:
ALTHOUGH THE DEFINITION OF "MENTAL YORK®™ REMAINS ELUSIVE, SYSTEMATIC
MEANS/METHODS SHOULD BE CONSIDERED FOR GAINING FVIDENCE ABOUT INTERACTIVE
LANGUAZE FEATURES REQUIRING MORE/LESS EFFORY OF THE HUMAN MIND. THE !
SUGGESTED APPROACH EMPLOYS A STRUCTURING OF THE USER'S CONCEPTUAL REFERENCE k
SPACES INTO SEYS OF “ACTION PRIMITIVES"™, PEZULIAR YO THE TYPE OF COMPUTER~- }
AIDED TASK INVOLVED., AM INTERACTIVE COMMAND LANGUAGE CAN THEN BE REGAROED
AS THE RANGE OF SOME TRANSFORMATION ON THE USER'S SET OF ACTION PRIMITIVES.
THE NATURE AND EFFICIENCY OF THAT TRANSFORMATION, IN CONJUNCTION WITH THE
INHERENT NUMBER OF MENTAL ASSOCIATION LINKS, ARE HYPOTHESIZED TO HAVE
DIRECT RELATIONSHIPS YO THE LEVEL OF REQUIRED MENTAL WORK. THE USER'S
DELAY OR "THINK TIME", EXPENDED IMMEOIATELY PRECEDING COMMAND UTILIZATION,
IS ONE MEASURABLE QUANTITY THAT SHOULD BE USEFUL AS A WORK LEVEL INDICATOR.
(A)
15P, 12R.

427 SYSTEM DOCUMENTATION
TSICHRITZIS, D. MODULAR SYSTEM OESCRIPTION (TECHNICAL REPORT NO. 33).
TORONTO, ONTARIO, CANADA: UNIVERSITY OF TORONTO, OEPARTMENT OF COMPUTER SCIENCE,
1971.

428 PROGRAMMING LANGUAGES

TUCKER, A, VERY HICH-LEVEL LANGUAGE DESIGN: A VIEWPOINT. COMPUTER

LANGUAGES, 1975, 1, 3-16.

DESCRIPTION:
RECENT DEVELOPMENTS IN VERY RIGH-LEVEL LANGUAGE OESIGN INDICATE THAT THESE
LANGUAGES HOLD GREAT PROMASE FOR IMPROVING THE LEVEL OF MAN-MACHINE
COMMUNICATION, AND HENCE, IMPROVING COMPUTER AND PROGRAMMER UTILIZATIUN,
(ESSENTIALLY, A VERY HIGH-LEVEL LANGUAGE ONE WHICH ALLOYS THE PROGRAMMER
TO SPECIFY WHAT TO DO, RATAER THAN HOW TO D0 IT.) THIS PAPER SURVEYS
THESE DCVELOPMENTS, OUTLINES THE GOALS TGO WHICH AN "IDEAL™ VERY HIGH-
LEVEL LANGUAGE SHOULD ASPIRE, AND THEN PRESENTS THE GESIGN OF A VERY HIGH-
LEVEL LARGUAGE THAT WOULD MEET THESE 60ALS. THIS DESIGN IS PRESENTED IN THE
INTEREST O} LAYING BARE SOME BASIC DESIGN AND IMPLEMENTATION QUESTIONS THAT
APRE INHERENY 70 SUCH AN ACHIEVEMENT. THE PAPER THEN DISCUSSES THESE
QUESTICKS, INDICATING BOTH OLD AND NEW RESEARCH PROBLEMS WHICH THEY SUGGEST.
(A
4P, 14k,

429 PROGRAM SYNTHESIS

ULRICH, J.W., & MOLL, R. PROGRAM SYNTHESIS BY ANALOGY. 1IN PROCEEDINGS GF

THE ACM SYRPGSIUM ON ARTIFICIAL INTELLIGENCE AND PROGRAPMING LANGUAGES,

SIGPLAN NOTICES, AUGUST 1977, 12(8), 22-28 (ALSO SIGART NEwSLETTER,

AUGUST 1977, NO. 64, 22-28).

DESCRIPTION:
BY EXTENDING A GIVEN ANALOGY, A KNOWN PROGRAM WHICH SOLVES A GIVEN PROSLEN
IS CONVERTED TO A PROGRAM WHICH SOLVES A DIFFERENT BUT ANALOGOUS PROBLEM.
THE DOMAINS OF THE TWO PROBLEMS NEED NOT BE THE SAME BUT THEY MUST BE
RELATED 8Y AN INITIAL SPECIFIED ANALOGY. THERE ARE THREE FEATURES WHICH
DISTINGUISH THE APPROACH, FIRST THE ANALOGY FORMATION EVOLVES GRADUALLY
WITH THE SYNTHES1S OF THE NEW PROGRAM, SECONDLY, THE FORMATION OF THE
ANALOGY IS DIRECTED BY THE CORRECTNESS PROOF OF THE KNOWN PROGRAM,
FINALLY, THE OUTPUT OF THE SYNTHESIS PROCESS PRODUCES A CORRECTNESS PROOF
FOR THE SYNTHESTZED PROGRAM. (A)
7P, 12R.
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430 PROGRAM DESIGN LANGUAGE

VAN LEER, P. TOP-DOWN DEVELOPMENT USING A PROGRAM DESIGN LANGUAGE. IBM
SYSTEMS JOURNAL, 1976, 2, 155-17C. %
DESCRIPTION:

DISCUSSED IS A PROGRAM DESIGN LANGUAGE == A FORM OF PSEUDOCODE -~ THAT HAS

BEEN DEVELOPED AND USED TO ORGANIZE, TEACH, DOCUMENT, ANS DEVELOP SOFTWARE

SYSTEMS. AN EXAMPLE OF TOP-DOWN PROGRAM DESIGN ILLUSTRATES THE KEY STEPS

IN USING THE LANGUAGE: OETERMINING THE REQUIREMENTS, ABSTRACVING THE

FUNCTIONS, EYPANDING THE FUNCTIONS, AND VERIFYING THE FUNCTIONS. SYNTAX

AND COMVENTIONS OF THE LANGUAGE ARE SIVEN IN AN APPENDIX. (0) 3
16P, 7R.

431 AUTOMATIC PROGRAMMING
WALDINGER, R.J., & LEE, R.C.T. PROW: A STEP TOWARD AUTCGMATIC PROGRAM WRITING. -
PROCEEDINGS OF THE INTERNATIONAL MOINT CONFERENCE OM ARTIFICIAL INTELLIGENCE,
1969, 241-252.

432 PROGRAMMING LANGUAGES

WARREN, D.H.D., PEREIRA, L.M., & PEREIRA, F. PROLOG == THE LANGUAGE AND ITS

IMPLEMENTATION COMPARED WITH LISP. IN PROCEEDINGS OF THE ACM SYMFOSIUM ON

ARTIFICIAL INTELLIGENCE AND FROGRAMMING LANGUAGES, SIGPLAN NOTICES, AUGUST

1977, 12(83, 109-115 (ALSO: SIGART NEWSLETTER, AUGUST 1977, Nu, 64, 109~*")).

DESCRIPTION:
PROLOG IS A SIMPLE BUT POWERFUL PROGRAMMING LANGUAGE FOUNDED ON SYMBOLIC
LOGIC. THE BASIC COMPUTATIONAL MECHANISM IS A PATTERN MATCHING PROCESS
(*UNIFICATION®) OPERATING ON GENERAL RECORD STRUCTURES ('TERMS® OF LOGIC).
WE BRIEFLY REVIEW THE LANGUAGE AND COMPARE IT ESPECIALLY WITH PURE LISP,
THE REMAINDER OF THE PAPCR DISCUSSES TECHNIQUES FOR IMPLEMENTING PROLOG
EFFICIENTLY; IN PARTICULAR, WE DESCRIBE HOW TO COMPILE THE PATTERNS
INVOLVED IN THE MATCHING PROCESS. THESE TECHNIQUES ARE AS INCORPORATED IN
OUR DECSYSTEM-10 PROLOG COMPILER (WRITTEN IN PROLOG). THE CODE IT GENERATES
IS COMPARABLE IN SPEED WITH THAT PRODUCED BY EXISTING DEC10 LISP COMPILERS.
WE ARGUE THAT PATTERN MATCHING IS A BETTER METHOD FOR EXPRESSING OPERATIONS
ON STRUCTUREO DATA THAN CONVENTIONAL SELECTORS AND CONSTRUCTORS == BOTH FOR
THE USER AND FOR THE IMPLEMENTOR. (A)
7P, 15R.

433 PROSRAMMING LANGUAGES ’

WASSERMAN, A.I1. ISSUES IN PROGRAMMING LANGUASE DESIGN: AN OVERVIEW. SIGPLAN

NOTICES, JULY 1975, 10(7), 10-~12.

DESCRIPTION:
SEVERAL KEY QUESTIONS CAN BF RAISED CONCERMING THE DES3IGN OF PROGRAMMING
LANGUAGES. HOW DO WE DEVELOP A PROGRAMMING MECHANISM WHICH CAN ACCURATELY
MIRROR LOGICAL THINKING? FURIHZRMORE, HOW DO WE DEVELGP A TOOL WHICH IS
SULTABLE FOR STEPWISE REFINEMENT OF THE PROBLEM FROM ITS ABSTRACT FORM TO
ITS "ELABORATED"” FORM IN A "NATURAL® WAY? LAST, HOW THEN DOES SUCH &
LANGUAGE GET INTRODUCED AND ACCEPTED BY THE GENERAL PROGRAMMING COMMUNITY
SO THAT IT RAISES THE QUALITY OF SOFTWARE PRODUCTION? THESE ARL THE MAIN
QUESTIONS WHICH UNDERLIE PRESENTED RESEARCH AND OEVELOPMENT IN THE FIELD OF
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e PROGRAMMING LANGUAGES. (A, ABBR.) -
- 3P, 44R.

‘E 434 PROGRAMMING METHODOLOGY

K WEGBREIT, B, GOAL-DIPECTED PROGRAM TRANSFORMATION., IEEE TRANSACTIONS ON

s SOFTWARE ENGINEERING, 1976, SE=2, 69=79.
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435 HISTORY OF PROGRAMMING LANGUAGFS
WEGMER, P. PROGRAMMING LANGVAGES == THE FIRST 25 YEARS. IEEE TRANSACTIONS
ON COMPUTERS, 1976, C=25, 17.07-1225,

436 PROGRAMMING

WEINBERG, G.M. THE PSYCHOLOGY OF COMPUTER PROGRAMMING. NEW YORK: VAN NOSTHAND

REINHOLD, 1971,

DESCRIPTION:
THE PRINCIPAL GOAL QF THIS BOOK IS TO ESTABLISH A FRAMEWORK FOR VIEWING
COMPUTER PROGRAMMING AS A HUNMAN ACTIVITY., THE AREAS CONSINERED INCLUOE
PROGRAMMING AS HUMAN PERFORMANCE, PROGRAMMING AS A SOCIAL ACTIVITY,
PROGRAMMING AS AN INDIVIDUAL ACTIVITY, AND PROGRAMMING TO0OC.S. EXPERIMENTAL
RESULTS ARE PRESENTED AND EACH CHAPTER IS FOLLOWED BY AN ANWOTATED
SIBLIOGRAPHY, (MEA)
363p, 107R,

437 PROGRAMMER PERFORMANCE

WEIMBERG, G.M. THE PSYCHOLOGY OF IMPROVED PROGRAMMING PERFGRMANCE.

DATAMATION, NOVEMBER 1972, 18(11), PP. 82-83; B&S.

DESCRIPTION:
THIS PAPER DESCRIBES EXPERIMENTS THAT TEST THE IMPACT OF SPFCIFIED GOALS ONM
PROGRAMMING PERFORMANCE., EXPLICITLY STATED GOALS AFFECT BCTH THE PROGRAMS
THAT ARE PRODUCED AND THE ESTIMATED TIME REQUIRED FO® COMPLETION. THE
CONFLICYING AND COMPLEMENTARY NATURE OF THE RELATIOMS AMONG VARIOUS
GOALS IS ALSO CONSIDERED. (MEA)
3P, 3R.

438 ERROR VERIFICATION

JEINBERG, GeMe, & GRESSETT, G.lo AN EXPERUMENT IN AUTOMATIC VERIFICATION OF

PROGRAMS., COMMUSICATIOMS OF THE ACH, 1963, &6, 610-613.

DESCRIPTION:
VERIFICATION OF ERRORS INTRODUCED THROUGH THE STAGES GF KEVYPUMCHING AND
TRANSCRIPTION 1S DISCUSSED. ALTHOUGH THE ARTICLE SPEAK. *RIMARICY TO
KEYPUNCH AND SYNTAX ERRORS, IT MAKES SOME CONJECTURES ON »/OW ERRORS
IN CONTROL AND COMPUTATION STRUCTURES COULD BE DETECTED. THE PAPER DOES
NOT DEAL WITH PROGRAM VERIFICATION APOVE THE SYNTAX LeVEL AND IT IS NOT
CONCERNED WITH "PROOFS" OF CORRECTNESS, FLOW ANALYSI3, INPUT 0UTPUT, AND
OTHER TGPICS AT THIS LEVEL.
4P, 2R.
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439 PROGRAMNER PZRFORMANCE
WEINBCRG, GoM., & SCHULMAN, E.L. GOALS AND PERFORMANCE IN COMPUTER PROGRAMMING. )
HUMAN FACTORS, 1974, 16, 70-77.

DESCRIPTION:
IN ALL STUDIES OF HUMAN PERFORMANCE, THE EXPERIMENTER MUST BE CERTAIN THAT
THE SUBJECT 1S PERFORMING THE TASK TWHAT YHE EXPERIMEMTER BELIEVES HS HAS SET.
OTHERWISE RESUL(S BECOME UNINTERPRETABLE. EARLY STUDIES OF CCMPUTER
PROGRANMING YAVE SHOWN SUCH WIDE VARIATIONS IN INDIVIDUAL PERFORMANCE Tia‘T
ONE MIGHT SUSPECT THAT SUBJECTS DIFFERED IN THEIR INTERPRETATION OF THE TA3K,
EXPFRIMENTS ARC REPORTED WHICH SHOW HOW PROGRAMMING PERFORMANCE CAN BE
STRONGLY INFLUENCED B8Y SLIGHT DIFFERENCES IN PEPFORMING GRJECTIVES.
COMCLUSIONS ARE ORAWN FROM THESE RESULT® REG/NDING BLTH FUTURE
EXPERIMENVATION AND MANAGEMENT PRACTYZzS IN COMPUTER FROSRAMMING, (&)
SUBJLCTS INSTRUCTED TO RAPIOLY FoODUCE A PROGRAM TOOK FEWER RUNS AND
PRODUTED MORE CORRECT, HORE MODIFIABLE, LESS EFFICXENT PROGRAMS THAN DID

X SUBJECTS INSTRUCTED TG PRODUCE EFFICIENT PROG(.AMS. THE FORMEK SUBJECTS ALSO

‘ AAVE MUCH MORE CONSERVATIVE PRIOR ESTIMATES OF EXPECTED COMPLETION TIME AND

SUMBER OF RUNS. IN A SECOND STUDY, GROUPS OF PROGRAMMERS GIVEN THE SAME

PROGRAMMING TASK WIT:! DIFFIRENT OBJECTIVES (MINIMUM CORE, MINIMUM EXECUTION

TIME, OUTPUT READABILITY, ¥ROGRAN READABILITY, MINIMUM STATEMENTS, MINIMUN

PROGRAMMING TIME) SUCCEEDED IN SATISFYING THOSE OBJECTIVES AT THE COST 07

OTHERS., PROGRAMS WIYH READABILITY OBJECTIVES WERE MOST READABLE, WHILE

PROGRAMS WITH EXICUTION EFFICIENCY OBJECTIVES WERE JUODGED TO PRODUCE

UNACCZPIABLE, UNREADABLE OUTPUTS. (KHRR)

8P, 6R.

44D SOFTWARE DEVELOPMENT

WEISS, D M, THE MUDD REPORT: A CASE STUDY OF NAVY SOFYWARE OUVELOPMENY

PRACTICES (NRL REPORT 7909). WASHINGTON, 0.C.: NAVAL RESEARCH LABORATORY, MAY

1975.

DESCRIPTION:
THE MUDD REPORT IS A STUDY OF NAVY SOFTWARE~DEVELOPMENT PRACTICES WHICH IS
BASED ON A SERIES OF INTERVIEWS WITH THOSE RESPONSIBLE FOR THE DEVELOPMENT
OF HAVY SYSTEMS, ThE STUDY CHRONICLES THE DEVELOPMENT OF A FICTIOMAL SYSYEM
WITH REQUIREMENTS TYPICAL OF NAVY TACTICAL SYSTEMS CURRENTLY OPERATIONAL
OR UNDER DEVECLOPMENT, A HISTORY OF THE DECISIONS MADE DURING THE
DEVELOPMENT OF THE SYSTEM IS FIRST GIVEN, FOLLOWING THE HISTORY IS AN
ANALYSI3 OF THE IMPACT OF SACH DECISION OW THE SOFTWARE DEVELOPED SOR THF
SYSTER AND ON THE LIFE-CYCLE Of THE SOFTWARE, FINALLY, A SET 0O
RECOMMENOATIONS FOR AVOIDING THE PITFALLS DESCRIBED IN THE REPORT IS GIVEN,
TUE RFCOMMENIATIONS ARE DESIGNED TO ASSIST MAVY PROGRAM MANAGERS RESPONSIBLE
FAR SGFTWARE DEVELOPHENT.
327, GR.

&4% BRNAGRAMMING
WEISSMAN, L. PSYCHOLCGICAL COMPLEXITY IN COMPUTER PROGRAMS: AN INITIAL
EXPERIMENT (TECHNICAL REPORT NO. CSRG~26). TORONTO, CANATA: UNIVERSITY OF
TORONTO, COMPUTER SCIENCE RESEARCH GROUP, 1973.
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442 PROGRAMMING

WEISSMAN, L. PSYCHOLOGILAL COMPLEXITY OF COMPUTER PROGRAMS: AN EXPERIMENTAL

METHOOOLOGY. SIGPLAN NOTICES, JUNE 1974, 946), 25-~36.

DESCRIPTICH:
IN ORDER TO REDUCE THE COMPLEXITY OF PROGRAMS, MANY IDEAS AND TECHNIQUES i
HAVE BEEN EXPOUNDED, HOWEVER, NO QUANTITATIVE EVIDENCE HAS BEzd GIVEN '
THAT THE QUALITY OF THE PROGRAMS HAS INDEED BEEN IMPROVED. WE BELIEVE :
THAT EXPERIMENTAL STUDIES SHOULD BE PERFORMED TO MEASURE THUSE FACTORS
WHICH MAKE PROGRAMS DIFFICULT TQO UNDERSTAND AND MAINTAIN, THE FIRST SHEP
IN SUCH RESEARCH IS TO ESTABLISH A SUITABLE EXPERIMENTAL METHODOLOGY.
THIS PAFPER DESCRIBES A SERIES OF ZXPERIMEMTS WHICh HAVE BEEN COUNOUCTED
WITH THE AIM OF ESTABLISHING SUCH A METHCOOLOGY. (A)
12P, 20R.

443 PROGRAM COMPLEXITY
WEISSMAN, L.Me A METHOOOLOGY FOR STUDYING THE PSYCHOLOGICAL COMPLEXITY OF
COMPUTER PROGRAMS (TECHNICAL REPORY CSRG=37). TOROMTA, ONTARIO, CANADA:
UNIVERSITY OF TORONTC, COMPUTER SYSTEMS RESEARCH GROUP, AUGUST 1974,
DESCRT™TION:
Tl. THESIS DEVELOPS A METHODOLGGY FOR EMPIRICALLY INVESTIGATINE TME EFFECTS
OF VARIOUS FACTCRS OY TH4E SSYCHOLOGICAL COMPLEXIYIES OF COMPUTER PROGRAMS.
THE SPECIFIf FACTORS INVESTIGATED ARE: USE OF COMMENTS. CONTROL FLOW,
PARAGRAPHING, CHOICE OF VARIABLE NAMES, AND LOCALITY O. DATA REFERENC:S.
TEN EXPERIMENTS WERE PERFORAED AND BOTH OBJECTIVE AND SUBJECTIVE MEASURES OF
PERFORMANCE WERE COLLECTED. SIGNIFICANT RESULTS WERE OBTAINED FOR ALL FIVE
FACTORS STUDIED. POGSSIBLC DIRECTIUNS FOR FUTURE RESEARCH ARE SUGGESTED.
(MEAN)
238P, 75R.

LY 1 PROGRAMMING

WEISSMAN, L. EXPERIMENTAL METHOOOLOGIES FOF STUDYING PROGRAMMIRG. PAPER

PRESERTED AT THE 6TH CONGRESS OF THc INTERMATIONAL ERGONOMICS ASSOCIATION,

UHIVERSITY OF MARYLAND, COLLEGE PARK, FARYLAND, 11-16 JULY 1976,

DESCRIPTION:
THE NEED FOR LULEAR, WELL-WRKITTEN PROGRAMS IS NOW AN ACKNOWLEDGED FACT,
CONSZQUENTLY?, MANY TECHNIQUES, MOST NOTAGLY THCSE UNDER THE BAMIEK OF
STRUCTURED PROGRAMMING, HAVE BEEN PROPOSED FOR PRODUCING SUCH PRCGRAMS.
700 FREQUENTLY, SUCH TECHNIQUES ARE PRESENTED WITHOUT ANY CDJECTIVE EVIDENCE
THAT THEY ACToALLY LEAD TO BETTER PROGRANS, (A)

445 MAN-COMPUTER O9IALOGUE
WEIZENBAUM, 3, A COMPUTER PROGRAYM FOR THE STUDY OF NATURAL LANGUAGE
CONMMUNICATION BETWEEN MAN AND MACHINE., CAWBRIDGE, MASSACHUSETTS: PASSACRUSETTS
INSTITUTE OF TECHNOLOGY, DEPARTMENT OFf ELECTRICAL ENGINEER'NG, SEPTEMBER 1965.

bbb PROGRAMMING TOOLS AND STANDPARD™
WHITTEN, Do€., & DEMAIME, Po,AJD. A MACHINE AND CONFIGURATION INDEPENOENT
FORTRAN: PORTABLE FORTRAN (PFORTRAN), TIEEE TRANSACTIONS ON SOFTWARE
ENGINEERING, 1975, SE-1, 111~-124,
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447 BEHAVIORAL MISCONCEPTIONS WHICH MAY LEAD TO INFERIOR SYSTEMS
WILGOX, R.H., BEHAVIORAL MISCONCEPTIONS FACING THE SOFTWARE EMNGINEER. 1IN J.T.
TOU (ED.), SOFTWARE ENCINEERING: COINS I3I (PROCEEDINGS OF THE THIRD SYMPOSIUM
ON COMPUTER AND INFORMATION SCIENCES HELD IN RIAMI BEACH, FLORIDA, DEICEMBER
1969) (VOL. 2). NEW YORK: ACADEMIC PRESS, 1971, 285-287.
DESCRIPTION:
THIS ARTICLE BRIEFLY DISCUSSES A FEW MISCONCEPTIONS OF USER BEHAVIOR WHICH
MAY LEAD AN INFORMATION SYSTEM DESIGNER TO DELIVER AN INAPPROPRIATELY DE~
SIGNED SYSIEM. (HRR)
3P, OR.

48 AUTOMATIC PROGRAMMING
WILE, D., BALZEP, R., & GOLDMAN, N, AUTOMATED DERIVATION OF PROGRAM CONTROL
STRUCTURE FROM NATURAL LANGUAGE PROGRAM DESCRIPTIONS. 1IN PROCEEDINGS OF THE
ACM SYMPOSIUM ON ARTIFICIAL INTELLIGENCE AND PROGRAMMING LANGUAGES, SIGPLAN
NOTICES. AUGUST 1977, 12{(38), 77-84 (ALSO: SIGART NEWSLETTER, AUGUST 1977, NO.
64k, 77-84).
DESCRIPTION:
TH1S PAPER DESCRIBES A SYSTEM WHICH ORGANIZES A NATURAL LANGUAGE DESCRIPTION
Of A PROGRAM INTO A CONVENTIONAL PROGRAM CONTROL STRUCTURE, AS A PART OF A
LARGER SYSTEM FOR CONVERTING INFORMAL NATURAL LAMGUAGE PROGRAM
SPECIFICATIONS INTO RUNNING PROGRAMS. ANALYSIS OF THE INTUT PROGRAM
FRAGMENTS USING A MODEL OF A HUMAN "READER™ OF SPECIFICATLONS HAS BEEN FOUND
TO BE A VERY SUCCESSFUL ADJUNCT TO CONVENTIONAL "PLANNING"™ METHODOLOGLES.
NATURAL LANGUAGE DESCRIPTIONS OF PROGRAMS CAN FREQUENTLY BE CHARACTERIZED
AS "RUBBLE® <= A VERY LOOSELY ORGANIZED TET OF ALMOST INDEPENDENT DESCRIPTION
FRAGMENTS. SUCH SPECIFICATIONS ARE OFTEN QYITE ROBUST, DUE TO A LARGE
DEGREE OF REDUNDANCY; THEY ARE ALSO FREQUENTLY QUITE CONCISE, DUE TO
RELIANCE ON THE READERS' INNATE KNOWLEDGE AND THEIR KNOWLEDGE OF THE
APPLICATION DOMAIN. TH1S PAPER DISCUSSES A PARAPIGM FOR STRLCTURING THE
5 PORTION OF "RUBBLE®” PROGRAR DESCRIPTIONS WHICH MAPS IHTC CONVENTIONAL
R PROGRAMMING LANGUAGE CONTROL CONSTRUCTS AND DEFINITION FACFLITIES.
IN ORDER TG FOCUS ON STRUCTURING NATJURAL LANGUAGE, IT IS NECESSARY TO

e & ooy goneab s A8
ARy Thta

e X

bR

k:

;i INDICATE WHERE THIS MAPPING FITS IN THE BROADER SCHEME OF "UNDERSTANDING™
a‘ NATURAL LANGUAGE PROGRAM DESCRIPTIONS. THE RESEARCH DESCRIBED BELOW IS THE
e BASIS FOR THE OESIGN OF AN INTERMEDIATE STAGE IN THE OPERATION OF THE SAFE
[ 3 SYSTEM, A SYSTE~ DESIGNED AMD I'TPLEMENTED AT ISI TO PRODUCE FORMAL,

b OPERATIONGL SPECIFICATIONS FOR PROGRAMS DESCRIBED IN NATURAL LANGUAGE. IN

PARTICULAR, & (PARENTHESIZED) MATURAL LANGUAGE DESCRIPTION OF A PROGRAM IS
GIVEN TO THE SYSTEM == A DESCRIPTION WHICH RETAINS MOST SEPMANTIC AMBIGUITIES
é, OF NATURAL LANGUAGE, BUT WHICH AVOIDS 1TS SYNTACTIC AMBIGUITIES., THE INPUT
d FIRST GOES THROUGH A "DOMAIN ACQUISITION®™ PHASE WHICH ACQUIRES DOMAIN
' KNOWLEDGE RELATING THE OBJECTS AND ACTIONS OF THE MODELLED WORLD. THE
"PLANNING PHASE™, DESCRIBED HEREIN, IS THEN USED TO STRUCTURE THE INPUT INTO
7z A PROGRAM IN CONVENTIONAL TYRRMS, FINALLY, A PHASE CONCERNED WITH THE
RESOLUTION OF FINE DETAILS -~ ANAPHORIC REFERENCE, TYPE CONVERSION, AND SOME
g SEQUENTIAL STRUCTURE RESOLUTION == IS USED TO PRODUCE THE FINAL PROGRAM. THE

H RESPECTIVE PHASES DEAL IN TURN WITH THE DATA AND OPERATION STRUCTURE, THE
13 PROGRAM DEFINITION AND CONTROL STRUCTURE, AND THE PROGRAM VARIABLE AND
> 8 PARAMETER STRUCTURE.

THKE SAFE SYSTEM MAKES CPERATIONAL SPECIFICATIONS MORE PRECISE BY FILLIMG
IN THOSE DETAILS THAT WERE SURPRESSED FROR YTHE SPECIFICATION BECAUSE THEY
WERE DEEMED INFERABLFE BY AN "INTELLIGENT READER". THESE SPECIFICATIONS MUST
BE OPERATIONAL, SFECIFYINS INFORMALLY AND AT A HIGH LEVEL, HOW SOMZTHING
IS TG BE DONE. NOT KMERELY WHAT MUST BE ALTMTEWED. TH.S REQUIREMENT FNABLES .
THE CORRESPONDING FORMAL PROGRAY YO0 BE CONSTRUCYED wIYHOUT ANY DECP PROBLEM
SOLVING ACTIVITY BY RESOLVING THE AMBIGUITIES CONTAINED OF PROGRAM WELL-
FORMEDNESS RULES AND THE CONSTRAINTS OF THE APPLICATION OUOMAIN., WHEN AN
AMBIGUITY CANNOT BE RESOLVED BY THE SYSTEM, IT ASKS THE USER WHICH
INTERPRETATION IS INTENDED. (A)
AP, 7R,
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449 SOFTWARE ENGINEERING

WILKES, BoYe SOFTWARE ENGINEERING AND STRUCTURED PROGRAMMING., IEEE

TRANSACYIONS ON SOFTWARE ENGINEERING, 1976, SE=2, 274-276.

DESCRIPTION:
This PAPE&\DISCUSSES THE REQUIREMENTS OF PROGRAMMERS WORKING IN VARYING
ENVIRONMENTS IN RELATINON TO SOFTWARE ENGINEERING, STRUCTURED PROGRAMAING,
AND PROGRAM VERLFICATIONS. (A)
3P, 1R, *

450 PROGRAMMING LANGUAGES

WILLIAMS, M.H. A NOTE OK THE AMBIGUITY OF THE COMMON STATEMENT. SIGFLAN

NOTICES, NOVEMBER 1975, 10(11), 33-40.

DESCRIPTION: )
THE MAIN REASON THAY USE OF THE COMMON STATEMENY FREQUENTLY LEADS TO ERRORS
IS THAT THIS STATEMENT IS USED FCR THREE DIFFERENT PURPCSES. THIS AMBIGYI1TY
MAKES IT OIFFICULT TO UNDERSTAND WHAT PURPOSE WAS INTENDED BY A PROGRAMMER,
IT IS SUGGESTED THAT THREE LEPARAYE STATEMENTS BE CREATED TO HANDLE THESE
THREE FUNCTIONS. (MEA)
3P, 3R.

451 AUTOMATIS PROGRAMMING
WILLIAMS, M.H, A GUESTION-ANSWERING SYSTEM FOR AUTOMATIC PROGRAM SYNTHESIS.
SIGPLAN NOTICES, JULY 1976, 11 (7), 63-68.

452 SOFTWARE RELIABILITY
WILLIA®S, R.D. MANAGING THE LEVELOPMENT OF RELIABLE SOFTWARE. IN ~ROCEEDINGS
OF THE INTERNATIONAL CONFERENCE ON RELIABLE SOFTWARE. SIGPLAN MOTICES, JUNE
1975’ 10(6)’ 3-8.

453 COMPUTER GRASHICS
WILLIANS, Re, & GIDDINGS, GoM. A PICTURE-BUILDING SYSTEM. IEEE TRANSACTIONS
0% SuFTWARE ENGINEERING, 197¢, SE=-2, 62-66.

454 COMPUTER PERSONNEL TURNOVER
WILLOUGHEY, T.C. COMPUTING PERSONNEL TURNOVER: A REVIEW OF THE LITERATURE.
COMPUTER PERSONNEL, 19:7, 7(1=2), 11=13,
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455 PROGRAMKING LANGUAGE

WIRTH, No ON CERTAIN BASIC CONCEPYS OF PROGRAMMING LANGUAGES (TECHNICAL REPORT
NO. CS 65). STANFORD, CALIFORNIA: STANFORD UNIVERSITY, COMPUTER SCIENCE
DEPARTMENT, MAY 1967, (NTIS NO. PB 176767)
DESCRIPTION:
RECENT DEVELOPMENT OF PROGRAMMING LANGUAGES HAVE LED TO THE EMERGENCE OF
LANGUAGES WHOSE GROWTH SHOWED CANCEROUS SYMPTOMS: THE PROLIFERATION OF NEW
ELEMENTS DEFIED EVERY CONTROL EMERCISED BY THE DESIGNERS, AND THE NATURE OF
THE NEW CELLS OFTEN PROVED TO BE INCCMPATIBLE WITH THE EXISTING BODY. 1IN
ORDER THAT A LANGUAGT BE FREE FROM SUCH SYMPTOMS, IV IS NECESSARY THAT IT
BE BUILT UPON BASIC CONCEPTS WHICK ARE SOUND AND MUTUALLY INDEPENDENT.
THE RULES GOVERNING THE LANGUACE MUST BE SIKPLE, CENERALLY APPLICABLE, AND
CONSISTENT.
78 PRACTICE, IT TURNS OUT THAT THERE EXISTS AN OPTIMUM IN THE NUMBER OF
BASIC CONCEPTS, BELOW WHICH NOT ONLY IMPLEMENTABSILITY OF THESE CONCEPTS
ON ACTUAL COMPUTERS, BUT ALSO THEIR APPEAL TU HUMAN INTUITION BECOMES
QUESTIONABLY: BECAUSE OF THEIR HIGH DEGREE OF GENERALIZATION. THE FOLLOWING
INFORMAL NOTES DO NOT ABOUND WITH READY-MADE SOLUTIONS, BUT IT XS HOPED
THEY SHED SOME LIGHT ON SEVERAL RELATED SUBJZCTS AND INYERENT DIFFICULTIES.
THEY ARE INTENDED T9 SUMMARIZE AND INTERRELATE VARIOUS IDEAS WHICH ARE

PARTLY PRESENT IN EXISTING LAMGUAGES AND PARTLY NEW. (A, ABBR.)
33P, 6R.

455 STEPVISE REFINEMENT

WIRTH, N., PROGRAM DEVELOPMENT BY STEPWISE REFINEMENT. COMMUNICATIONS OF THE

ACM, 1271, 14, 221-227.

DESCRIFTION:
THE CREATIVE ACTIVITY OF PROGRAMMING == TO 6E DISTINGUISHED FROM CODING ==~ IS
USUALLY TAUGHT BY EXANMPLES SERVING TO EXHIBIT CERTAIN TECHNIQUES., IT IS HERE

“CONSIDERED AS A SEQUENCE OF DESIGN DECISIONS CONCERNING THE ODECOMPOSITION
OF TASKS INTY SUBTASKS AND OF DATA INTO DATA STRUCTURES. THE PROCESS OF
SUCCESSIVE REFINEMENT CF SPECIFICATIONS IS ILLUSTRATED BY A SHORT, BUT
NONTRIVIAL EXAMPLE, FROM WHICH A NUMBER OF CONCLUSIONS ARE DRAWN REGARDING
THE ART AND THE INSTRUCTION OF PROGRAMMING. (A)
THE EXAMPLE FOLLOWED THROUGH BY THIS ARTICLI ILLUSTRATES IN 1TS OWN RIGHY

A NUMBER OF USEFUL TECHNIQUES IN PROBLEM SOLVING, SINCE THE EXAMPLE IS
A PUZZLE INVOLVING SEARCH THROUGH A LARGE SPACE. THE PROBLEM IS ONLY

PROGRAMMABLE WHEN A METHOD IS FOUND THAT NARROWS THE SPACE SUFFICIENTLY TO
GET ACCEPTABLE COMPUTER TIMES., (§0C)

457 SYSTEMATIC PROGRAMMING
WIRTH, N. SYSTEMATIC PROGRAMMING: AN INTRODUCTION. ENGLEWOOD CLIFFS, N. J.:
PRENTICE=HALL, 1973,
DESCRIPTION:

THE PURPOSE OF \ (S TEXT IS TO TEACH THE SYSTEMATIC CONSTRUCTION OF
ALGORITHMS AS A FaRT OF A BASIC MATHEMATICAL TYRAINING., IT DOFS THIS
PRIMARILY THROUGH PROGRAMMING EXAMPLES. THE NOTIONS OF A TOP~-DOWN APPROACH
ARE ESPOUSED, USING STEPWISE REFINSMENT OF THE PROGRAM DESIGN. THE
ORIENTATION OF THE BOOK IS NUMERICAL COMPUTATIONS, RATHER THAN LEXICAL,
PROCESS CONTROL, COMMERCIAL YRANSACTION PROCESSING, AND SO FORTH. THE

OEFINITION OF PASCAL IS GIVEN AND EXAMPLES IN THE BOOK USE BOTK PASCAL
STATERENTS AND FLOWCHARTS. (GDC)
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458 STRUCTURED PROGRAMMING

WIRTH, N, ON THE COMPOSITION OF WELL STRUCTURED PROGRAMS. COMPUTING SURVEYS,

1974, 6, 247~259.

DESCRIPTION:
A PROFESSIONAL PROGRAMMER'S KNOW-HOW USED TG CONSISY OF THE MASTERY OF A SET
OF TECHNIQUES APPLICABLE TO SPECIFIC PRCBLEMS AND VO SOME SPECIFIC COMPUTER.
WITH THE INCREASE OF COMPUTER POWER, THE PROGRAMMERS® TASKS GREW MORE ;
COMPLEX, AND HENCE, THE NEED FOR A SYSTEMATIC APPROACH BECAME EVIDENT. ;
RECENTLY, THE SUBJECT OF PROGRAMMING METHOUS, GENERALLY APPLICABLE RULES
AND PATTERNS OF DEVELOPMENY, RECEIVED CONSIDERABLE ATTENTION. “STRUCTURED
PROGRAMMING™ IS THE FORMULATION OF PROGRAMS AS HIERARCHICAL, NESTED
STRUCTURES OF STATEMENTS AND O0BJECTS OF COMPUTATION. WE GIVE BRIEF EXAMPLES
Of STRUCTUREZ PROGRAMS, 3HOW THE ESSENCE OF THIS APPROACH, DISCUSS ITS
RELATIONSHIP W4ITH PROGRAN VERIFICATION, AND COMMENT ON THE ROLE OF
STRUCTURED LANGUAGES. (A)
132, 13R.
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459 PROGRAMMING LANGUAGES
WIRTH, N, AN ASSESSMENT OF THE PROGRAMMING LANGUAGE PASCAL. IEEE
TRAMSACTIONS ON SOFTWARE ENGINEERING, 1975, SE-1, 192-198.

460 SOFTWARE ENGINEERING
WITT, . THE CCLUMBUS APPROACH. TEEE TRANSACTIONS ON SOFTWARE ENGINEERING,
1975, se-1, 358-363, !

461 PROGRAMMER APTITUDE TEST
WOLFE, JoM. AN JINTERIM VALIDATION REPORT ON THE WOLFE PROGRAFMMING APTITUDE TEST
(EXPERIMENTAL FOEH S). COMPUTER PERSONNEL, 1977, 6(1-2), 9-11.

: ;i 462 CIMPUTER PERSONNEL TURNOVER

2
. 3 WOLFE, J.M. PERSONNEL TURNOVER RATES. COMPUTER PERSONNEL, 1977, 7(3), 6.

463 SYSTEMS ANALYSIS APTITUDE TEST
WOLFE, JeMs A VALIDATION REPORT ON THE WOLFE SYSTEMS ANALYSIS APTITUDE TEST
(EXPERIMENTAL FORM B3). COMPUTER PERSONNEL, 1977, 6(1-2), 11-12.
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H6h SOFTWARE COSTS

WOLVERTON, R.W. THE COST UF DEVELOPING LARGE-SCALE SOFTWARE, IEEE

TRANSACTIONS ON COMPUTERS, 1974, C-23, 615-636.

DESCRIPTION:
THE WORK OF SOFTWARE COST FORECASTING FALLS INTO TWO PARTS. FIRST, WE MAKE
WHAT WE CALL STRUCTURAL FORECASTS, AND THEN WE CALCULATE THE ABSOLUTE
DOLLAR=VOLUME FORECASTS. STRUCTURAL FORECASTS DESCRIBE THE TECHNOLOGY AND
FUJCTION OF A SOFTWARE PROJECT, BUT NOT 1TS SIZE. WE ALLOCATE RESOURCES
(COSTS) OVER THE PROJECT'S LIFE CYCLE FROM THE STRUCTURAL FORECASTYS.
JUDGMENT, TECHNICAL KNOWLEDGE, AND ECONOMETRIC RESEARCH SHOULD COMBINE IN
MAKING THE STRUCTURAL FORECASTS. A METHODOLOGY BASED ON A 25 X 7 STRUCTURAL
FORECAST MATRIX THAT HAS BEEN USED BY TRW WITH GOOD RESULTS OVER THE PAST
FEW YEARS IS PRESENTED IN THIS PAPER. WIJH THE STRUCTURAL FORECAST IN HAND,
WE GO ON TO CALCULATE THE ABSOLUTE DOLLAR=VOLUME FORECASTS., THE GENERAL
LOGIC FOLLOWED IN "ABSOLUTE" COST ESTIMATING CAN BE BASED ON EITHER A MENTAL -
PROCESS 2 AH EXPLICIT ALGORITHM, A COST ESTIMATING ALGORITHM IS PRESENTED
AND FIVE TRADITIONAL METHODS OF SOFTWARE COST FORECASTING ARE DESCRIBED:
TOP=DOWN ESTIMATING, SIMILARITIES AND DIFFERENCES ESTIMATING, STANDARDS
ESTIMATING, AND BATTON~UP ESTIMATING. ALL FORECASTING MCTHODS SUFFER -
FROM THE NEED FOR A VALID COST DATA BASE FOR MANY ESTIMATING SITUATIONS.
SOFTWARE INFORMATION ELEMENTS THAT EXPERIENCE HAS SHOWN TO BE USEFUL IN
ESTABL SHING SUCH A DATA BASE ARE GIVEN IN THE BOCY OF THE PAPER. MAJOR
PRICING PITFALLS ARE IDENTIFIED., TWO CASE STUDIES ARE PRESENTED THAT
ILLUSTRATE THE SOFTWAPE COST FORECASTING METHODOLOGY AND HISTORICAL RESULTS.
TOPICS FOR FURTHER WORK AND STUDY ARE SUGGESTED. (A)

465 PROGRAHMMING
WOODGER, M. ON SEMANTIC LEVELS IN PROGRAMMING. INFORMATION PROCESSING 71,
NORTH HOLLAND, AMSTERDAM, 1972.

466 NEED FOR ACHIEVEMENT AMONG COMPUTER PERSONNEL
WOODRUFF, C.Xe THE NEED FOR ACHIEVEMENT AMONG DATA PROCESSING PERSONNEL: AN
EMPIRICAL STUDY. COMPUTER PERSONNEL, 1978, 7(4).

467 COMPUTER PERSONNEL JOB SATISFACTION
WOODRUFF, C.Ke JOB SATISFACYION OF DATA PROCESSING PERSONNEL. COMPUTER
PERSONNEL, 1978, 7(4).

468 PROGRAMMING
WULF, W. PROGRAMMING METHODOLOGY, REPORT OFf WORKSHOP 3, PROCEEDINGS OF A
SYMPOSIUM ON THE HIGH COST OF SOFTWARE, MONTEREY, CALIFORNIA, SEPTEMBER 1973. -

N
\,

A

469 FAULT TOLERANCE
WULF, W.A. RELIABLE HARDWARE/SOFTWARE ARCHITECTURE. IEEE TRANSACTIONS ON
SOFTWARE ENGINEERING, 1975, SE-~1, 233-240.
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479 PROGRAM VERIFICATION

YELOWITZ, L., & DUNCAN, A.G, ABSTRACTIONS, INSTANTIATIONS, AND PROOFS OF

MARKING ALGORITHMS. TN PROCEEDINGS OF T!E ACM SYMPOSIUM ON ARTIFICIAL

INTELLIGENCE AND PROGMAMMING LANGUAGES, SIGPLAN NOTICES, AUGUST 1977, 12(4d),

13-21 (ALSO SIGART NEWSLETTER, AUGUST 1977, N0, 64, 17=21),

*DESCRIPTION:
A DETAILED LOOK IS TAKER AT THE PROBLEM OF FACTORING PROGRAM PROOFS INTO A
PROOF OF THE UNDERLYING ALGORITHM, FOLLOWED BY A PROO" OF CORRECTY
IMPLEMENTATION OF ABSTRACT VARIABLES AT THE CONCRETE LEVEL. WE DO THIS
CONSIDERING FOUR DIFFERENT CONCRETE °*MARKING® ALGORITHMS AND FORMULATING
4 SINGLE ABSTRACT ALGORITHM AND SET OF ABSTRACT SPECIFICATIONS THAT CAN
BE INSTANTIATED TO EACH O. THE FOUR COWCRETE CASES. AN INTERMEDIATE
ASSERTION, AS WELL AS SUFFICIENY CONDITIONS FOR CORRECT INITIALIZATION,
INVAKIANCE, AND CORRECTNESS AT TERMINATION ARE GIVEN AT THE ABSTKACT LEVEL,
PROOFS AT THE CONCRETE LEVEL ARE THEN GIVEN BY EXHIBITING APPROPRIATE
MAPPING FUNCTIONS (FROM THE CONCRETE STATE VECTOR TO THE AHBSTRACT
VARIABLES), AND SHOWING THAT THE SUFFICIENT CONDITIONS ARE TRUE. PROOFS
OF TERMINATION ARE GIVEN BY INSTANTIATING °'TERMINATIOMN SCHEMAS?., (A)

9P, 13R.

47 GENERAL
YNTEMA, D.B. THE SOFTWARE PROBLEM (TECHNICAL REPORT NO. 1964=5).
CAMBRIDGE, MASSACHUSETTS: MASSACHUSETYS INSTITUTE OF TECHNOLOGY, LINCOLN

LABORATORY, SEPTCMBER 1964,

472 PROGRAMMING PRACTICES

YOHE, JeM. AN OVERVIEW OF PROGRAMMING PRACTICES. COMPUTING SURVEYS, 1974, 6,

221-245.

DESCRIPTION:
THE PURPOSE OF THIS PAPER IS TO INDICATE SOMETHING OF THE NATURE OF *"GO0OD
FROGRAMMING."™ 1IN THIS CONTEXT, PROGRAMMING IS TAKEN TO MEAN THE ENTIRE
PROCESS OF COMMUNICATION BETWEEN HUMANS AND COMPUTERS. THE PROGRAMMING
PROCESS IS SUBDIVIDED INTO NINE TASKS, AND AN ELEMENTARY DISCUSSION OF EACH
Of THESE TASKS'IS PRESENTED. ALTHOUGH THE PAPER IS PRIMARILY DIRECTED TO
THE STUDENT OR NOVICE PROGRAMMER, MORE EXPERIENCED PEOPLE MAY FIND IT A
WORTHWHILF AID IN CODIFYING OR REINFORCING THEIR EXPERIENCE. (A)
25PF, 41R,

473 PROGKAMMING ERRORS

YOUNGS, E4As ERROR-PRONENESS IN PROGRAMMING (UNPUBLISHED DOCTORAL DISSERI@TION

TION, UNIVERSITY OF NORTH CAROLINA). 1970.

DESCRIPTION:
AN EXPERIMENT WAS CONDUCTED TO EXAMINE THE TYPES AND FREQUENCIES OF ERRORS
MADE BY BEGINNING AND EXPERIENCED PROGRAMMERS USING €OBOL, ALGOL, PL/1%,
FORTRAN, AND BASIC. SUGGESTIONS ARE MADE FOR IMPROVEMENTS IN PROGRAMMING
LANGUAGES AKD COMPILERS. PERHAPS THC MCST IMPORTANT CONTRIBUTION OF THIS
PAPER IS TO SUGGEST TECHNIQUES AND CONCEPTS FOR THE QUANTITATIVE STUDY OF
PROGRAM DEVELOPMENT. (MEA)
1532, 19R. /
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474 PROGRAMMIMNG ERRORS

YOUNGS, E.A. HUMAN ERRORS IN PROGRAMMING. INTERNATIONAL JOURNAL OF

MAN-MACHINE STUDIES, 1974, 6, 361~376.

DESCRIPTION:
THIS STULY ATTEMPTS TO SYSTEMATIZE THE DESCRIPYION OF THE ERRORS THAT
PROGRAMMERS MAKE. BY COLLECTING PROTOCOL DAYA FROM 42 PROGRAMMERS, SOME
INSIGHTS CONCERNING THE RELATIVE IMPORTANCE OF VARIOUS PROGRAMPING ERRORS ARE
ACHIEVED,. THESE INSIGHTS ARE INTERPRETED IN TERMS OF PROGRAMMER EXPERIENCE
AND THE DESIGN AND REDESIGN OF GENERAL PURPOSE, COMPILER-TYPE PROGRAMMING
LANGUAGES. (A)
16P, 6R.

475 SOFTWARE DESIGN
YOURDON, E., & CONSTANTINE, L.L. STRUCTURED DESIGN. NEW YORK: YOURDON,
INC., 1975,

476 ERROR DETECTION
ZELKOWITZ, M.V., MCMULLEN, FP.R., MERKEL, K.Ro, & LARSEN, Hod. ERROR CHECKING
WITH POINTER VARIABLES. 1IN ACM *76: PROCEEOINGS OF THE ANNUAL CONFERENCE.
NEW YORK, NEW YORK: ASSOCIATION FOR COMPUTING MACHINERY, 1976, 391-39S5,

477 SOFTWARE PHYSICS

ZISLIS, P. AN EXPERIMENT IN ALGORITHM IMPLEMENTATION (TECHNICAL REPORT NO.

CSD~TR=96). LAFAYETTE, INDIANA: PURDUE UMIVERSITY, DEPARTMENT OF COMPUTER

SCIENCE, 1973.

DESCRIPTION:
PRESENTED VARIQUS MEASURES (E.G., SPECIFICATION TIMES, TIMING BREAXDOWNS
FOR CODED PROGRAMS, AND SOFTWARE PHYSICS PARAMETERS) FOR 12 ALGORITHMS .
FROM CACM, DATA ISSUED IN A LETTER PAPER BY HALSTEAD AND ZISLIS (TECHNICAL
REPORT CSD=TR=97). (O) :
17P, OR.

478 SOFTWARE PHYSICS
IWEBEN, S.he. SOFTWARE PHYSICS: RESOLUTION OF AN AMBIGUITY IN THE COUNTING
PROCEDURE (TECHNICAL REPORT NO. CSD=TR=93), LAFAYETTE, INDIANA: PURDUE
UNIVERSITY, DEPARTMENT OF COMPUTER SCIENCE, UNDATED.
DESCRIPTION:
THIS PAPER ATTEMPTS TO SHOW WHY THE COMMA SHOULD BE TREATED AS A SEPARATE
OPERATOR. (0)
7P, 4R,
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<6
COMPUTERS AND AUTOMATION
2, 415
COMPUTERS ANO OPERATIONS RESEARCH
273
COMPUTERS AND PEOPLE
84, 86, 135, 136, 320, 418
COMPUTING SURVEYS
47, 65, 112, 212, 223, 4S8, 472
DATA MANAGEMENT
411
DATAMATION
44, 59, 78, 8., %1, 95, 109, 123, 148, 16L, 191, 20,
202, 232, 247, 254, 259, 3G2, 312, 313, 369, 406, 417, 437
EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT
195
HUMAN FACTORS
34, 58, 96, 15z, 155, 291, 308, 54, 439
18M JOURNAL GF RESEARCH AND DEVELOPMENT
184, 314, 316
I8M SYSTEMS JOURNAL
12, 33, 108, 401, 4GS, 43C
1EEE SPECTRUM
‘ 164
IEEE TRANSACTIONS ON COMPUTERS
435, 464
IeEE TRANSACTIOMS ON HUMAN FACTORS IN ELECTROMICS
157, 221
. 1EEE TRAVSACTIONS ON RELIABILITY
11
1EEE TRANSACTIONS ON SOFTWARE ENGINEERING
14, 27, .31, 71, R8s, 87, 97, 1062, 41G, 13(, 133, 144,
165, 186, 192, 204, 245, 246, 253, 271, 278, 292, 1306, 319,
321, 328, 346, 370, 388, 4G4, 434, 445, 453, 455, 46C,
469
THDUSTKIAL ENGINEERING
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INFOP
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DOCUMENT SOURCE INDEX, JOURNALS

INFOSYSSMS
29
INSTRUCTIONAL SCIENCE
16

INTERNATIONAL JOURNAL OF COMPUTER AND INFORMATIOM SCIENCES

379

INTERNATIONAL JOURNAL OF MAN-MACHINE STUDIZS

190,

208,

17, 48, 129, 178,
426, 474
JOURNAL FOR RESEARCH IN MATHEMATICS EDUCATION
5
JOURNAL OF APPLIED PSYCHOLOGY
154, 31
JOURNAL OF DATA MANAGEMENT
339
JOURNAL OF EDUCATIONAL PSYCHOLOGY
244
JOURNAL OF OCCUPATIONAL PSYCHOLOGY
153, 392
MODERN DATA
217
NEW BEHAVIOUR
393
PERFORMANCE EVALUATION REVIEW
167, 168
SCIENCE
242, 272

SIGART NEWSLETTER
32, 67, 88, 89,
158, 402, 425, 429,
SIGPLAN NOTICES
8, 14, 22, ™,
126, 130, 132, 138,
248, 270, 281, 326,
389, 398, 402, 423,
SIMULETTER
367
SLOAN MANAGEMENT REVIEW
255
SOFTWARE ENGINEERING NOTES
295
SOFTWARE PRACTICE AND EXPERIENGE
49, 66, 99, 216,
STUDIA PSYCHOLOGICA
437
SYSTEMS DOCUMENTATION NEWSLETTER
353
YOURDON REPORT
317

114,
432,

32,
165'
330,
429,

233,

189,
448,

67,
177,
338,
432,

286,
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205,
470

88,
179,

342,
433,

381

282,

209,

89,
189,
349,
442,

382,

243,

90,
205,
358,
448,

391,
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98,
2C9,
382,
45C,
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97 ACM COMPUTER PERSONNEL RESEARCH CONFERENCE i
5 310 :
% 3 ACM DESIGN AUTOMATION WORKSHOP
3 5 256
4 ACM SIGMOD WORKSHOP
3 ‘ 61
37 ACM SYMPOSIUM ON ARTIFICIAL INTELLIGENCE AND PROG. LANG.
3 32, 67, 88, 89, 114, 189, 205, 2C9, 243, 248, 342, 349,
1 358, 402, 425, 429, 432, 445, 470
g'z AFIPS CONFERENCE PROCEEDINGS
i X 13, 26, 39, SG, 68, 74, 1C6, 115, 147, 165, 176, 180,
g;; 196, 298, 264, 274, 304, 307, 329, 353, 36C, 378, 396, 412,
¥ ! 423
& AMERICAN PSYCHOLOGICAL ASSOCIATION
150

APL CONGRESS
1
ARMY HUMAN FACTORS RESEARCH AND DEVELOPMENT CONFERENCE

29y
ASSOCIATION FOR COMPUTING MACHINERY
173, 476
COMPUTER SOFTWARE ANC APPLICATIONS CONFERENCE
76
HUMAN FACTORS ASSOCIATION OF CANADA
5?7
HUMAN FACTORS SOCIETY
323, 387
IEEE SYMPOSIUM ON COMPUTER SOFTWARE RELIABILITY
322
INSTITUTION GF ELCCTRICAL FNGINEERS
75
INTERNATIONAL CONFERENCE ON CYBERNETICS AND SOCIETY
94

INTERNATIONAL CONFERENCE ON RELIABLE SOFTWARE
90, 13u, 132, 145, 270, 329
INTEPNATIONAL ERGONONMICS ASSOCIATION
265, 387, 444
INTEXNATIONAL FEDERATION FOR INFORMATION PROCESSING
3, %1, 333, 347
ISTEINATIONAL JOINT CONFERENCE ON ARTIFICIAL INTELLIGENCE
431
INTERNATIONAL SYMPOSIUM ON MAN-MACHINE SYSTEMS
238
NATIONAL SYMPOSIUYM ON HUMAN FACTORS IN ELECTRONICS
45
SYMPOSIA CN COMPUTER AND INFORMATION SCIENCES (COINS)
L67
SYMPOSIUX ON THE HIGH COST OF SOFTWARE
143
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ANALYTICS, INC., ARLINGTON, VA
289
ARMY COMPUTER SYSTEMS COMMAND, FORT BELVOIR, VA

ARMY RESEARCH INSTITUTE, ARLINGTON, VA
9, 324
“N° Y BERANEK AND NEWMAN, INT,, CAMBRIDGE, MA
58, 315, 400
cAU OF THE CENSUS, WASHINGTON, DC
299
CARNEGIE-MELLON UNIVERSITY, PITTSBURGH, PA
41
ELECTRONLC SYSTEMS DIVISION, HANSCOM FIELD, BEDFORD, MA
82, 297, 298, 318, 345
GENERAL ACCOUNTING OFFICE, WASHINGTON, DC
131
GENERAL ELECTRIC CO., ARLINGTIN, VA
111, 235, 237, 239, 373, 374, 375
GENERAL MOTORS CORP., DETROIT, NI

174 .
GENERAL MOTORS CORP,, WARREN, MI
1.9
I18M CORP., ENDICOTT, NY
293

I3M CORP., GAITHERSBURG, MD
18, 215, 247, 294, 1309
I8M RESEARCH LABORATORY, SAN JOSE, CA
51, 1170
IRM wATSON RESEARCH CENTER, YORKTOWN HEIGHTS, NY
35, 72, 94, 1G5, 149, 15¢, 151, 153, 241, 267, 263, 266,
42C, 421, 422, 423, 424
INDIANA UNIVERSITY, BLOOMINGTON, IN
244, 381, 3385, 386, 387
INSTITUT DE RECHERCHE D'INFORMATIQUE ET D'AUTOMATIQUE, FRANCE
257
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, MA
146, 186, 413, 445, 471
MITRE CORP., BEDFORD, MA
23, 51, 69, 72, 73, 103, 222. 49
NAVAL PERSONMEL RESEARCH & DLVELOPMENT CEATEK, SAN DIEGO, CA
21
HWAVAL POSTGRADUATE SCHOOL, MONTEREY, CA
249
NAVAL RESTARCH LA3ORATORY, WASHINGTON, DC
447
PRINCETON UNIVERSITY, PRIMCETON, NJ
125
PJURDUE UNIVERSITY, LAFAYETTE, IN
2G, 52, 53, 54, 124, 165, 16¢, 167, 168, 171, 175, 296
RAND CORP., SANTA MONICA, A
5uv, 139, 327
ROYAL KADAR ESTABLISHMENT, MALVERN, ENGLAND

198

SCleiCe APPLICATIONS, INC., LA JOLLA, CA
254

SCLECE APPLICATIONS, INC,, SAN FRANCISCO, CA
26

SHEFFIELD UNIVERSITY, SHEFFIELD, ENGLAND
159

SPER-Y=U4IVAC, ROSEVILLE, MmN
62, 63

STAMFORD RESEARCH INSTITUTE, MENLO PARK, CA
399

STANFORO UNIVERSITY, STANFORD, CA

118, 119, 125, 121, 122, i8R, 21(, 211, 214
SYSTeM DEVELOPMEN. CORP., SANTA MONICA, (A

1°4, 456, 352, 35%, 357
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TRW CORP.,
TRW CORP.,
UNIVERSITY
UNIVERSITY
UNIVERSITY
UNIVERSITY
UNIVERT(TY
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UNIVERSITY
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UNIVFRSITY

UNIVERSITY
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UNIVERSI(Y

DOCUMENT SOURCE INDEX, AGENCIES

HUNTSVILLE, AL

55

REDONDO BEACH, CA

227, 419

OF CALIFORNIA, IRVINE, CA

42, 225,

OF COPENHAGEN, DENMARK

60

OF ILLINOIS, CHAMPAIGN=URBANA, IL

113

OF MARYLAND, COLLEGE PARK, MD

128, 219,

OF MASSACHUSETTS, AMHERST, MA

3%

OF MINNESOTA, MINNEAPOLIS, MN

229

OF NORTH CAROLINA, CHAPEL HILL, NC

473

OF SASKATCHEWAN, SASKATCHEWAN, CANADA

UF SOUTHERN CALIFORNIA, LOS ANGELES, CA

79
332, 333,
OF SOUTHERN
15, 181,
OF TORONYO,
4, 127,

CALIFCRNIA, MARINA DEL REY, CA

ONTARIO, CANADA

OF WASHINGTON, SEATTLE, WA

196, 234

OF WISCONSIN, MILWAUKEE, W1

287, 288
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ADVANZED INFORMATION SYSTEMS, LOS ANGELES, CA

59
AEROSPACE CORP., EL SEGUNDC, CA
326
AIR FORCE CAMBRIOGI KSSEARCH LABORATORIES, BEDFORD, MA
17
AMS, INC,, CLAREMONT, (A
297
ANALYTICS, INC., ARLINGTCN. VA
289
ARKY CHEMICAL CORPS, FT. DETYRICK, FREDERICK, PO
2hY
BALL STATE UNIVERSITY
454
BELL LABORATORYES, NAPERVILLE, it
25.
BELL LABIRATPAIES, WHIPPANY, NJ
<73
YELL TELEPHOMNE LABORATORIES, MURRAY HILL, NJ
197, 389
ROEING COPPUTER SERVICES, SEATTLE, wA
312, 313

8OLT BERANEK AND NEWMAN, INC., CAMBRIDGE, MA
s, -56, 291, 315, 415, &16
FPOWY UNIVERSITY, PROVICENCE, RI
255
QRUNEL UNIVERSITY, UXBKIDGE, ENGLAND
337, 1332
BUREAU OF THE CENSUS, WASHINGTON, DC
299
BURRIUGHS COnF., GOLETA, CA
28
CAINE, FAVPER, & GORDON, INC.
146
CAMB<1DGE UNIVERSITY COMPUTER LABORATORY, CARLFIDGE, ENGLAND
45:
CARNEGIE-MELLON UNIVERSITY, PITTSRURGH, Pk
41, 141, 152, 33, o4, 305, 349
CIRAD, CLARENMINT, CA

32, 29°
CITY COLLEGE, NEw YORX, AY
139
CITY UNIVERSITY OF NEa YORK, NEW YORK, NY
218
COMMONWEALTH BURLAL OF CENSUS AND STATISTICS, CANRERRA, AUSTRALIA
Lt
COAPHTING LAEDRATORY, NEwCASTLE-UPON=TYNE, ENGLAND
135
CONSOLIDATED COMPULTED, INC., TOQRONTO, ONTARIO. CANADR
57
CunThIL DATA CORP,, *a
s
CORNELL YUSTVERSITY, ITHACA, AY
275
LIGITAL t2LIPHENT (ORP,, WAYNARD, ™A
5°%%
DUXE UNIVERSITY, CURHAR, NC
132, 145
EoulaT,.0NAL TESTING SERVICE, PRINIFTION, MJ
216, 21%
EUC Y, FnINCETON, NJ
c14
EIDG: 0ESSISCuE TECHNISCHY HOCHMSIHULE, JURICH, SwITZtkLAND
Leh, 447
EXECITIVS ONSFICEL OF TmE PRESSOSNT, wASHINGTOL, OC
12%4
FLDExAL INSTITUTE OF TECHNOLOGY, ZURICH, SwlTZERLAND
455
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FEDERAL RESERVE BOARD

FLORIDA INYERS:TIONAL UNIVERSITY, KIARI, FL
FOXBORO CO., :gXDORO, RA

FUIITSU LTD.:ézOKVO. JAPAN

GENERAL ELECTRIC CO., ARLINGTON, V&
11, 112, 235, 238, 237, 239, 373, 315
GENERAL ELECTRIC CO., BELTSVILLE, MO
4170
. CENERAL MOTORS CURP., WARREN, NI
98, 99, 190
GENERAL RESEARCH CORP,, SANTA BARBARA, CA

259
- CENERAL TELFPHONE AND ELECTRONICS INFORRATION SVYSTEPS, ENGLND

213

GEORGETOWN UNIVERSITY, WASHINGTON, OC
428

GTE~SYLVANIA, MOUNTAIN VIEW, CA
349

HALL®ARK CARDS
2o

HONEYWJELL, INC., PHOENIX, AZ
123

HONEYJELL INFORMATION SYSTEMS, INC.
24

HUGHES AIRCRAFT (0., FULLERTON, CA
2.6

I10M CAMBRIOSE STIENTIFIC CENTER, CAMBRIDGE, MA
363

1% CORP,, CAWBRIDGE, MA
359, 362

15 CO&P,., ENDICOTT, NY
293

18M CORP., GAITHERSBURG, MD
13, 14, 18, 215, 240, 252, 269, 271, 272, 294, 3C9
{SM CORP,, KINGSTON, NY
26
IRM CORP,, NEd YORK, NY
438
i8M CORP,, PCUGHKEEPSIE, NY
1.8, 109
1a% CORP., ST. LOUIS, #0
4t
IM-TSRAEL SCIENTIFIC CENTER, MAIFA, ISRAEL
142
18% LABORATONY, BOEBLINGEN, GERMANY
12
1M RESEARCH LABORATORY, SAN JOSE, CA
38, 61, 68, 328, 329
IA% SYSTeMS RESEARCH INSTITUTE, NEW YORK, NY
231
13% WATSO' RESEARCH CENTER, YORKTOWN HEIGHTS, NY
33, 34, 35, ™, 94, 96, 1S5, 149, 15{, 151, 152, 153,
. 144, 241, 262, 263, 264, 245, 266, 267, &2C, 421, 422, 423,
426
INDIANA UNIVERSITY, RLOORINGYON, IN
379, 377, 378, 379, 381, 385, 3°6, 387
16SCSCI INC., WEANLO PARK, CA :
65, 66
INSCC SYSTEMS CORP., NEPTUNE, NJ
232
INSTiTUT DE RECHERCHE D' INFORMATIQUE ET DYAUTCMATIGUE, FRANCE
257
INSTITUTE OF TECHNOLOGY, HAIFA, ISRAEL
362
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INTEGRATED SYSTEMS SUPPORT, INC., FALLS CHURCH, VA
325

INTERNATIONAL COMPUTERS, LTD., STOKE-ON-TYRENT, ENGLAND
49

l1..P.U.1., INQIANAPOLXS, IN

JOHN HANCOCX‘:hYUAL LIFE INSURANCE CO., BOSTON, MA
JOHNS HOPKIN:DSNIVERSITV, BALTINIRE, ND

L*ECOLE PRAT%izi DES HAUTES ETUODES, PARIS, FPANCE
LINKOPING UN}EERSITY, LINKOPING, SWEDEN

LOCKHEED MISSILES AND SPACE cO.
417
LOCKHEED PALO ALTO RESEARCH LABORATORY, PALO ALTO, Ci
164
LOGICON, INC., DAYTON, OH
346
LGGICON, INC., MERRIFIELD, VA
346
LO3ICON, INC., SAN PEDRO, CA
345
LOGICON. INC., TORRANCE, CA
346
MARTIN MARIETTA CORP., DENVER, CO
323
NASSACHUSETTS INSTITUTE OF TFCHNOLOGGY, CAMBRIDFE, MA
. 58, 89, 140, 148, 186, 255, 402
MEDICAL RESEARCH COUNCIL, ENGLAND

187
MICLANTIC NATIONAL BANK, WEST ORANGE, NJ
&g, 81

MINISTRY OF TECHNOLOGY, ENGLAND
75

MISSOURI FACIFIC RAILROAD
37
SITRE CORP., BEDFORD, MA
69, 72, 73, 7%, 163, 222, &C9
MOBIL OIL CORP,
163
NASA LANGLEY RESEARCK CENTER, HAMPTON, VA
179
NATIONAL BUREAU OF STANDARDS, WASHINGTON, DC
259
NATIONAL CENTER FOR ATMOSPHERIC RESEARCH, BOULDER, CO
2
NATIONAL LABORATORY CF CIVIL ENGINEERING, LISGON, PORTUGAL
432
NAVAL POSTGRADUATE SCHOOL, MONTEREY, CA
134, 249, 366, 367
NAVAL RESEARCH LABORATORY, WASHINGTION, OC

NAVAL SdIP R:;EARCH AND DEVELOPMENTY CENTER, BETHESDA, MO
NAVAL UNDERUA;ER SYSTEMS CENTER, NEw LONDON, (T
RORINMESTERN’§SIVE°SITV. EVANSTON, IL

CKLALWIRA STA:E‘UNKVEFSXYY, STILLWATER, OK
PENVSYLV&&IASS:AYE UNIVERSITY, YGRK, PA

PEPPLIIDINE Uég;ERSITV. LOS ANGELES, CA

PHILCO CORP., PALO ALTO, CA
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INSTITUTION INDEX

POLYTECHNIC INSTITUTE OF NEW YORK, BROOKLYN, NY
48, 339
PRINCETON UNIVERSITY, PRINCETOH, NJ
125
PURDUE UNIVERSITY, LAFAYETTE, IN
20, 53, S4, 124, 147, 165, 166, 167, 168, 16y, 170,
172, 173, 174, 175, 295, 296, 477, 478
QUEENS COLLEGE, FLUSHING, NY
48
RAND CORP., SAMTA MONICA, CA
30, 4é, s0, 139, 327
RCA CORP., MOORESTOWN, NJ
84
RESEARCH INSTITUTE OF NATIONAL DEFENSE, STOCKHOLM, SWEDEN
301

RIVERSIDE RESEARCH INSTITUTE, NEW YORK, NY
RUTGERS STAT:DSNIVERSITY, NEW BRUNSWICK, NJ
SANDIA CORP.E7:LBUQUERGUE, NM

SAN DIEGO Sf;ig COLLEGE, SAN DIEGO, CA

SCIENCE APPLICATIONS, INC., DENVER, CO

9, 324
SCIENCE APPLICATIONS, INC., LA JOLLA, CA
SCIENCE APPL%:;TIONS, INC., SAN FRANCISCO, CA
SCIENTIFIC Digx SYSTEMS, SANTA MONICA, CA
SCIENTIFIC T;:g SHARING CORP., BETHESDA, MO

SHEFFIELD UNIVERSITY, SHEFFIELD, ENGLAND
7, 158, 1%9, 39G, 3591, 392, 393, 3%, 395
SOFTECH, INC., WALTHAM, MA
145, 343
SCUTHEND HOSPITAL, WESTCLIFF-ON-SEA, ESSEX, ENGLAND
218

SPERRY~UNIVAC, ROSEVILLE, MN
62, 63, 78
STANFORD RESEARCH INSTITUTE, MENLO PARK, CA
163, 243, 336
STANFORD UNIVERSITY, STANFORD, CA
16, 17, 88, 119, 121, 122, 188, 205, =21c, 211, 212,
2164, 243, 248, 3%7, 455
S5TATE UNIVERSITY OF NEW YORX, BINGHAMPTON, NY
436, 439
STATE UNIVERSITY OF NEW TORK, FARMINGDALE, NY
216
STEPHENS COLLEGE, COLUMBIA, MO
5

STRAU3 CLINIC AND HOSPITAL, INC., HONOLULU, HI
436
SWEDISH NATIONAL DEFENSE RESEARCH INST., STOCKHOLM, SNEDEN
332
SYSTEM DEVELOPYMEMT CORP., SANTA MONICA, CA
38, 39, 154, 156, 157, 311, 353, 354, 355, 356
TECHNOLOACICAL UNIVERSITY, EINDHOVEN, THE NETHERLANDS

91, 92
TENNESSEE EASTEAN CO., KINGSPORT, TN
St

TEXAS AP UNIVERSITY, COLLEGE STATION, TX
368, 369, 370

TRANS UNION SYSTEMS CORP.. CHICAGO, IL
350

TRY CORP,, HUNTSVILLE, AL
55
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INSTITUTION INDEX

TRW CORP., REDONDO BEACH, CA

31, &6, 227, 419
TYASHARE, INC., PALO ALTO, CA
274

UNITED KINGDOM ATOMIC ENERGY AUTHORITY, UNITED KINGODON
335

UNIVERSITY OF ADELAIDE, AUSTRALIA
162

UNIVERSITY OF ALABAMA, HUNTSVILLE, AL
273

UNIVERSITY OF CALIFORNIA, BERKELEY, CA
221, 321, 322

UNIVERSITY OF CALIFORNIA, IRVINE, CA
42, 115, 209, 225, 226

UNIVERSITY OF CALIFORNIA, LOS ANGELES, CA
254

UNIVERSITY OF CALIFORNIA, SAN FRANCISCO, CA -
433

UNIVERSITY OF CALIFORNIA, SANTA BARBARA, CA
244

UNIVERSITY OF CALIFORMIA, SANTA CRUZ, CA
93, 253

UNIVERSITY OF CAMBRIDGE, CAMBRIDGE, ENGLAND
449

UNIVERSITY OF CINCINNATI, CINCINNATI, OH
372

UNIVERSITY OF COPEMHAGEN, DENMARK
284

UNIVERSITY OF EDINBURGH, EDINBURGH, SCOTLAND
432
UNIVERSITY OF GRENOBLE, GRENOBLE, FRANCE
67
UNIVZRSITY Y0F ILLINCIS, CHAMPAIGN-URBANA, IL
M3, 177
UNIVERSITY OF KANSAS, LAWRENCE, XS
286
UNIVERSITY OF KARLSRUWE, KARLSRUHE, WEST GERMANY
32
UNIVFRSITY OF KENT AT CANTERBERRY, ENGLANC
a7
UNIVERSITY OF MARYLAND, COLLEGE PARK, MO
19, 128, 129, 219, 358,
UNIVERSITY OF MASSACHUSETTS, ANHERST, WA
138, 224, 330, 429
UNIVERSITY OF MINNE3ZOTA, MINNEAPOLIS, MN
6, 229, 231
UNIVERSITY OF NEBRASKA, LINCOLN, NE
178, 282
UNIVERSITY OF NEVADA, LAS VEGAS, NV
3
UNIVERSITY OF ‘lEW MEXICO
427
UNIVERSITY OF NEWCASTLE, NEWCASTLE-UPON=TYNE, ENGLAND
398
UNIVERSITY OF NORTH CAROLINA, CHAPEL HILL, NC
40, 473, 474
UNIVERSITY OF NORTH CAROLINA, GREENSSORO, NC .
466, 467
UVIVERSITY OF NOTTINGHAM, NOTTINGHAM, ENGLAND
127
UNIVERSITY OF PITTSBURGH, PITTSBURGH, FA
426, 472
UNIVERSITY OF SASKATCHEWAN, SASKATCHEWAN, CANADA
79, 195

383, 418

UNIVERSITY OF SOUTHERN
193, 332,

UNIVERSITY GF SOUTHERN
15, 181,

CALIFORNIA, LOS ANGELES, CA
333, 334

CALIFORNIA, MARINA DEL REY, CA
448
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- 4, 126, 127, 130, 183, 192, 442, 443
: UNIVERSITY OF WASHINGTOY, SEATTLE, WA
H 196, 234
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55, 85, 102, 108, 125, 229, 3C2, 438
ERROR PREDICTION
3, 59, 152

73

e SUBJECT INDEX

i3 AUTOMATED A0S -

A 15, 24, 31, 3, 39, S5, 7, 136, 276, 278, 321, 322,

= 326, 348, 408, 415, 416, 425, 448

e AUTOMATIC PROGRANMING ;

- 114, 143, 184, 205, 243, 248, 249, 342

> BATCH PROCESSING l

i 2, 140, 141, 156, 157, 221, 325, 353, 354, 355, 356, 363,

k:: 397 ]

b CODING

% 1, 41, 114 |
COMMENTS

A 22, 287, 293, 350, 385, 387, 443 -

= COMPUTER=ASSISTED INSTRUCTION

2 16, 17, 21, 113, 119, 121, 122, 203, 348 |

2 COMPUTER PERSONNEL .

# S, 6, 10, 19, 25, 37, 154, 195, 262, 3C8, 311, 327, .

b 332, 333, 334, 339, 405, 418, 4S4, 461, 462, 463, 466, 467 ’

5 DATA STRUCTURES

- 96, 154, 219, 249, 323, 342, 381, 383 i

A DEBUGGING i

A 3, 9. 26, 35, 82, 101, 1C4, 106, 125, 149, 152, 156, i

g 1;7, 233, 345, 356, 366, 367, 385, 386, 387, %15, 416, 473,
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