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PROCEDURE average;
. This procedure computes the average of 100 or fewer
numbers that lie between bounding values: it also computes the

sum and the total number valid.

INTERFACE RETURNS average. total.input. total valid:
INTERFACE ACCEPTS value, minimum, maximum:

).average
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TYPE valuefl:100] IS SCALAR ARRAY:
TYPE average, total,lnpﬁ‘. total. valid;

minimum. maximum. Bum IS SCALAR;
TYPE11S INTEGER;

i=1;
(1] { total.Input = total.v';ﬁgpﬂ; . E
sum=0;
B) WHILE valueli] <> -999 AND.total.lnp® < 100.
Increment total. Input by 1,
IF value[i] > == minimum AND value[i}] < = @ximum.
9/5 {THEN Increment total.valid by 1;
sum =s sum + valuef[i]
ELSE skip
®f enor
Increment i by 1;

© ENDDO
IF total valid >&
¢ @ THEN average = sum / total.valid;
~». ELSE average =-999,
€ enDIF
END average
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if C4
‘then B4;
E “else BS;
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if C3
then B2;
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endif;
endif;
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B6;
end prc;
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Software engincering presents both techrical and marnageiment challenges. Books by
Black (Managing the Testing Process, Microsoft Press, 1999), Dustin, Rashka, and Paul
(Test Process Impravement: Step-by-Step Guide to Structured Testing, Addison-Wesley,
1999); Perry Surviving the Top Ten Challenges of Softwart Fe esting: A People-Oriented
Approach, Dorset House, 1997, and Kit and Finzi (Software Testing in the Real World:
Improving the Process, Addison-Wesley, 1995) address management and process issues.
A number of excellent books are riow available for those readers who desire addi:

tional information on software testing technology. Kaner, Nguyen, and Falk (Testing
Computer Software, Wilcy, 1999); Hutcheson (Software Testing Methods and Metrics:
The Most lmportant Tests, McGraw-Hil, 1997); Marick (The Craft of Safware Testing:
Subsystem Testing Including Object-Based and Object-Orierited Testing, Prentice-Hatl,
1995), Jorgensen (Software Testing: A Craftsman's Approach, CRC Press, 1995) present
treatments of the subject that consider testinig methods and strategies.

Myers [MYE 79} remains a classic text, covering black-box technigues in consid-

crable detail. Beizer [BEI90) provides compreherisive éoverage of white-box tech-
niques, introducing a level of mathematical rigor that hias often been missing in other
treatments of testing, His later book {BEI95] presents & concise treatment of impor-

tant methods. Perry (Effective Methods for Software Testing, Wiley-QED, 1995) and
Friedman aud Voas (Software Assessmeni: Reliability, Safety, Testability, Wiley, 1995)
present good introductions to testing strategies and tactics. Mosley (The Handbook

of MIS Application Software Testing, Prentice-Hall, 1993) discusses testing issues for
large information systems, and Marks (Testing Very Big Systems, McGraw-Hill, 1992)
discusses the special issues that must be considered when lesting major program-

ming systems,

Software testing is a resource-intensive activity. It is for this reason that many
organizations automate parts of the testing process. Books by Dustin; Rashka, and*
Poston (Automated Software Testing: Introduction, Management, and Performance, Addi-
son-Wesley, 1999) and Poston (dutomatirig Specification-Based Software Testing, [EEE
Computer Society, 1996) discuss tools, strategies, and methods for sutomated'test-

ing. An excellent source of information on zutomated tools for software testing is the
Testing Tools Reference Guide (Software Quality Engineering, Jacksonville, FL, updated
yearly). This directory contains descriptions of hundreds 6f testing tools, catcgonzed

by testing activity, hardware platform; and software. support: . ¥
A number of books consider testing methods and stratcgies in specialized apph»

cation areas. Gardiner (Testing Safety-Related Software: d Practical Handbook, Springer-
Verlag, 1999) has edited a book that addresses testing of safety-critical systems.

Mosley (Client/Server Software Testing on the Desk Top and the Web, Prentice-Hall,
1999) discusses the test process for clients, servers, and network components. Rubin
(Handbook of Usability Testing, Wiley, 1994) has written a useful guide for: those who
must exercise human interfaces. . g

A wide vasiety of information sources on software tcstmg and r:lated subjects is
available ou the Internet. An up-to-date list of World Wide Web references that are
relevant to testing concepts, methods, and strategies can be found at the SEPA Web

site:

hetp://www.mbhe com/enges/compsci/sepalresourcesiest = techniques.mbim!






