
D-Ai86 269 RESEARCH IN PROGRAMMING LANGUAGES AND SOFTMARE i/i
ENGINEERING(U) MARYLAND UNIV COLLEGE PARK DEPT OF
COMPUTER SCIENCE J GANNON ET AL 24 DEC 85

UNCLASSIFIED AFOSR-TR-87-1243 F4962e-85-K-e@@O F/G 17/11 NL

U.....



11111.80

MICROCOPY RESOLUTION TEST CHART

NATIONAL BREAU OF T STANOARDS I 9t),



~se AD-A186 26911CFIEOP
mcPORT DOCUMENTATION PAGE

I& REPORT SIECURaTV CLASSIFICATION I*. RESTRICTIVE MARKIINGS

21L ECUITYCLASIFIATIN A3. OISIRISUTIONiAvAiLABILITY OP REPORT

S Approved for public release; distri-bution
M. OECLA^SSIPICATIONt/OOWNGRA SC6%3( 5 1987 unlimited.

4. IPERFORMING ORGANIZATION NuWAGER a ~ IS1. VONITORI4NG ORGANIZATION REPORT NUMOERIEI1115

___(D_ AFOSR.Th- 87 - 1243
G& NAME OF PERFORMING ORGANI1ZATION OIL OFFICE SYVMBOL 7&. NAME OF MONITORING ORGANIZATION

University of Maryland Air Force Office of Scientific Research

Ge. ADDRESS (City. Swd end ZIP Cede, 71b. ADDRESS (City, Siat dad ZIP Codet

Dept. of Computer Science Directorate of Mathematic .&I11o~ato
College Park~, MD 20742 Sciences, Bolling AFB DC 20332

GILb NAME OF PUNOIN4G/1POI4$ORING .OFF ICE SYMBOL S. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
- ~ ORGANIZATIONd (i IIII dIN111b)

____________________ N________ F49620-85-K-0008
MIL DDR44L1_14 Saft IP cde)10. SOUJUC OP PUNDING "C.

,-\ I Cd) PROGRAM___________rTASK WORK UIT

-Bolling APEB DC 2Q332 a19MN NO. No.N. N

161102F 2304 A2
* 11. TITLE fae Sinti W0 CUb dil~liIuI

RESEARCH IN PROGRAMMING LANGUAGES AND SOFTWARE ENGINEERING

13..TYPE Of REPORT MILTIEOVRO F4 AEO REPORT (Yr. Me. D, S AGE COUNT
Annual -11110 /l/85 V012/31/8 A 1985, Dec., 24 T2

16. SUPPLEMENTARY NOTATION

17 COSATI CODIES It SUBJECT TERMS (ConUmue on ovauem if neiaiiiy and identy by bdock numnber)

51ELO GROUP sue. I

19~. ABSTRACT Co,,jinu. on wL,*,w if nadine'. and iden tify by bloci ,nmbor,

During the past year three-(3) research papers were written and two (2) published

conference presentations were given.

Titles of the published research articles are: "A Stochastic Analysis of a

K Modified Gain Extended Kalman Filter with Applications to Estimation with

Bearings only Measurements,"

"The Modified Gain Extended Kalman Kilter and Parameter Identification in Linear

Systems"'. and "Maximum Information Guidance for Homing M-issiles".

2C OISTRIGUT ION/AVAILAGILITY OP ABSTRACT 21t ABSTRACT SECURITY CLASSIFICATION

u..Ci.&SSIP-Er ..%.IMITEO SAME AS PIPT Z OTiC USERS C NL.Vj ~
3U. NAME OFP RESPONI000LE.1 INDIVIDUAL 22b. TELEPHONE NUMBER 22C. OFFICE SYMBOL

VOaehuie A meCoft

4 Captain John P. Tlhomas 1(202' 767- 5026'A
00 FORM 1473, 83 APR EDITION OF I JAN 73 IS OBSOL.ETE. i11r:A5:S1TFTrD

'z ZRTV CLASSIFCATION OF THIS PAGE

7~ \..



UNIVERSITY OF MARYLAND
DEPA.RTMENT OF COMPUTER SCIENCE

COLLEGE P.ARK,. LARY-LAND
20742

1.. LTICP I umcp-cs I gannon
CSN'ET gannongumcp-cs

R.kPA gannon marvland
TELEPHONE (301) 454-5900

December 24, 198.5

Captain John Thomas, Jr.
Air Force Office of Scientific Research
Boiling Air Force Base AFOSR KT - 8 7 1 24;J

Building 410
Washington, D.C. 20332-6448

Dear Captain Thomlas:

Enclosed is a summary of the research performed under AFOSR Grant
F49620-85-K-0008. When I sent the descriptive portion to Dr. Fox in July, I

.. thought that I had satisfied the contract's requirement for a final technical sum-
mary. Our Office of Sponsored Programs informed me that your contracting per-
sonnel had not received this document so I am submitting another copy. Sorry
for this confusion. Thanks for your continued support of this work.

Sincerely,

John Gannon
Associate Professor

•~~f 0 , O&r cITgAcct .1.)nl For

cc: E. Magrum NTIS CRAM
U; IC TAB [El

me:-,L J,

L e..._:":" .-
14

- - . .. . . - - - -. . .. .. " " , '...



RESEARCH IN PROGRAMMING LANGUAGES AND SOFTWARE ENGINEERING

Victor Basili Department of Computer Science
John Gannon University or Maryland
Marvin Zelkowitz College Park, MD 20742
Raymond Yeh

This research program focuses on improving programming productivity through better
methodologies and more powerful programming environments. New environments are being
developed and evaluated empirically to see that they meet their goals.

The availability of high performance workstations has led to increased research on their use
for enhanced programmer productivity. Toward this end the SUPPORT environment has
been implemented to investigate such issues. SUPPORT executes on a VAX 11/780 under
UNIX 4.2, on SUN Workstations, and on an IBM PC under PC-DOS. SUPPORT is an
environment for developing and testing Pascal programs. (Ada and C versions of SUPPORT
are also being considered). Issues under study are (1) extended grammars .to convey semantic

, information, (2) workstations with powerful interactive interpreters, (3) multiple windows,
and (4) the effectiveness of syntax-directed editing in code production and modification.

Distributed programs promise improved efficiency (through processors executing concurrently)
and reliability (through the use of independent processors). Remote procedure call provides
users with transparent service, permitting them to call procedures on processors without
shared storage just as they would call procedures on the same processor. We have imple-
mented an atomic remote procedure call mechanism as an extension to the C programming
language on ZMOB, a 256-processor system. Concurrent procedure calls are mediated by
attaching a call graph path identifier to each call message. We have developed conditions on
path identifiers that permit calls to proceed concurrently and still be serialized. Each pro-

-cedure call is a total operation, with associated states of procedures saved on procedure entry
and restored in case of procedure crash.

CleanRoom integrates the use of a mathematically-based design methodology, "right-the-
first-time" programming methods, and a statistically-based testing strategy. Developers are
not allowed to test their own programs. They focus on review techniques, such as code read-

=. ing, inspections, and walkthroughs, to assert the correctness of their systems. Independent
testers then simulate the operational environment of the product with functional testing,
record observed failures, and determine an objective measure or system reliability. Fifteen
three-person teams, working separately, built 1200-line message systems to compare Clean-
Room software development with a more traditional development approach. The results
demonstrate the feasibility of complete off-line development (as in CleanRoom) and suggest
that such a development approach is superior to a more traditional approach.

Another study compared the strategies of code reading, functional testing, and structural
testing in three aspects of software testing: fault detection effectiveness, fault detection cost.
and classes of faults detected. Thirty-two professional programmers and forty-two advancedstudents applied the three techniques to programs. The professional programmers detected

.. more software faults and had a higher fault detection rate using code reading than with func-
tional or structural testing. In both groups, functional testing was generally superior to
structural testing.
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