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define product scope;
identify functions by decomposing scope;
do while functions remain
sefect a function j
assign all functions to sub functions list;
do while subfunctions remain
select sabfunction k
If subfunction k resembles subfunction d described In a historical data base
then  note historical cost. effort. size {LOC or ¥F) data for subfunction d;
adjust historical cost. effort, size data based on any differences;
use adjusted cost. effort. size data to derive partial estimate. Ep;
_ project estimate = sum of' {Ep};
else if cost. effort. size (LOC or FP) for subfunction k can be estimated
" then derive partial estimate. Ep;
project estimate = sves of' {Ep};
- else subdivide subfunction k into smaller subfunctions;
“add these to subfunctions list;

endif
endif
enddo
enddo
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{BEN92] Bennatan, EM,, Softwaré Project Management: A Practitioner's Approach,

McGraw-Hill, 1992, :
[BOER1} Boehm, B., Software Engineering Economics, Prentice-Hall, 1981,

{BOES89] Boehm, B., Risk Mana gement, IEEE Comiputer Society Press, 1989.

[BOES6] Boehm, B., "Anchoring the Software Process,” JEEE Software, vol. 13, no. 4, -
July 1996, pp. 73-82. S "

{BOEOQO] Boehm, B., et al_, Software Cost Estimation in COCOMO A Pi"éhlic&Hall,r 20005 - SRR

(BRO75) Brooks, F., The Mythical Man:Month, Addisoii-Wesley, 1975 -
[GAUS9] Gause, D.c. and GM. Weinberg; Exploring Requirements: Quality Before
Design, Dorset House, 1989, S o

[HO091] Hooper, J. and R.O. Chester, Software Reuse: Guidelines and Methods, Plenum -~~~ .. - ety
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[JON96] Jones, c., "How Software Estimation Tools Work," American Programmer,

vol. 9, no. 7, July 1996, pp. 19-27.

[MAT94] Matson, J,, B. Barrett, and J. Meilichamp, "Software Development Cost Esti-
mation Using Function Points,” /EEE Trans. Software Engineering, vol. SE-20, no. 4,
Apnl1994,pp.275-287. : !

{MIN95] Minoli, D., Anabzing Outsourcing, McGraw-Hill, 1995,

[PHI98] Phillips, D., The Software Project Manager's Handbook, IEEE Computer Soci-
ety Press, 1998. . 7 )
[PUTS2] Putnam, L. and W. Myers, Measures for Excellence, Yourdon Press, 1992,
[PUT97a] Putnam, L. and W. Myers; "How Solved Is the Cost Estimation Problem?"
IEEE Software, November 1997, pp. 105-107. :

{(PUT97b} Putnam, L. and W. Myers, Industrial Strength Software: Effective Management
Using Measurement, IEEE Computer Society Press, 1997.

[ZUSS7] Zuse, H., 4 Framework for Software Measurement, deGruyter, 1997,

b o g 0 slguiniles
Most software project management books contain discussions of project estimation.
Jones (Estimating Software Costs, McGraw-Hill, | 998) has written the most compre-
hensive treaﬁnenl of the subject published to date. His book contains mode-:ls and
data that are spplicable to software estimating in every application domain Roet-
zheim and Beasley (Software. Project Cost and Schedule Estimating: Best Prdctices, Pren-
tice-Hail,. 1997) preseﬁt many useful models and suggest step-by-step guidelines for

generating the best possible estimates.

Phillips [PHI98}, Bennatan (On Time, Within Budget: Software Project Management
Practices and Technigues, Wiley, 1995), Whitten {Managing Software Development Proj-
ects: Formula for success, Wiley: 1995), Wellman (Software Costing, Prentice-Hall, 1992),
and Londeix (Cost Estimation for Software Development, Addison-Wesley, 1987) con-
tain useful information on software project planning and estimation 7

Putnarg,and Myer’s detailed treatment of software cost estimating ([PU¥92] and
[PUT97b]) and Boehm's books on software engineering economics ([BOES 1} end
COCOMO 11 [BOEQO)) describe empirical estimation models. These books provide
detailed analysis of data derived from hundreds of software projecis. An excellent
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book by DeMarco (Controlling Software Projects, Yourdon Press. 1982) provides valu-
able insight into the management, measurement, and estmation of sof’. -are proj-

ects. Sneed (Software Engineering Management, Wiley, 1989) ar. M50 (Software
Engineering: Concepts and .{anagement, Prentice-Hall, 1990} cunsiier software proj-
ect estimation in considerable detail.

Lines-of-code cost estimation is the most commonly uscd apyroach in th. des-
try. However, the impact of the object-oriented paradigm (see Payt rour i i1y invai-
idate some estimation models. L.orenz and Kidd (Object-Uricnted Sojtware Metrics,
Prentice-Hall, 1994) and Cockbumn (Surviving Object-Oriented Projects, Addisen-
Wesley, 1998) consider estimation for object-oriented systems.

A wide variety of information sources on sofiware planning and estimation is avail-
able on the Internet. An up-to-date list of World Wide Web references that are rele-
vant to software estimation can be found at the SEPA Web site:
http://www.mhhe.com/enges/compsci/pressman/resources/
project-plan.mhiml
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