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Why estimate software size?
Because accurately projecting the size of a proposed  software 
product or system remains the weakest link in the software cost 
estimating chain. 
Due to the lack of definitive information during the proposal and 
design phases of software product and system development, size 
estimates made in those phases are characterized by uncertainty,
generally resulting in estimates of very low credibility or validity.
A survey of major software programs has shown that highly 
inaccurate cost estimates are largely due to erroneous software 
sizing.
Underestimating the required number of lines of code frequently 
causes cost and schedule overruns on software-intensive programs.
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SSM History
The Software Sizing Model is one of the 
most mature in use today. 

The model was developed in 1980. 
It was commercially introduced by RCA 
PRICE Systems in 1985 and continues to 
evolve with technology.
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SSM History
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SSM Advantages
A key advantage of SSM is that it can be applied very 
early in the development life cycle, even during the 
requirements analysis phase. This helps produce 
accurate cost and schedule estimates for contract and 
product proposals.
SSM provides an embedded knowledge base that 
allows users to start estimating based upon historical 
data before collecting their own data. 

This knowledge base contains actual data from 22 modules 
produced for a variety of commercial and government 
systems. 
In addition, SSM helps create a corporate repository of 
sizing data. Accurate sizing history in your own 
domain enhances the credibility and accuracy of your 
cost and schedule estimates.
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SSM Overview
Is a computerized simulation model providing rapid, 
accurate estimates of the size of a software project.
Is a fully interactive, self-documented, menu-driven 
model with an extensive help facility.
Is an expert judgement type of model based upon 
three key facts:

The qualitative sizing information available at the proposal 
stage is more accurate than the corresponding quantitative 
data.
Estimators can make estimates of the relative sizes of 
modules more reliably than they can estimate their absolute 
sizes.
The estimated and actual relative magnitude of 
software modules are strongly correlated.



7

Historical Sizing Data
(Bozoki, 1979)

1.61Average Multiplier (Mean) =

1.68326194Totals
0.7568C
1.83116E
1.86137H
1.271411F
1.421712G
1.381813D
1.222218B
0.901820K
1.683219L
2.304620A
2.765821I
1.827139J

MultiplierActualEstimateModule

83% indicate 
code growth.
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Historical Sizing Data 
(Bozoki, 1979)
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Historical Sizing Data
(B. Holchin, 1991)

2.38Average Multiplier (Mean) =
2.22863389Totals

2.054522E

3.005418B

2.7511040F

1.8413473C

2.6320076D

2.00320160A

MultiplierActualEstimateModule
100 % indicate 
code growth.
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Historical Sizing Data
(Holchin, 1991)
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Historical Sizing Data
(L. G. Long, Aerospace Corp., 2004)

1.492695318100268
1.38293602130053
1.363000022000294
1.29449723490059
1.11463034180090
1.536054439700405
5.017014314000392
3.0411940039294127
1.22122000100000370
1.1570900061800080
1.65877129532000423

MultiplierActual LOCEstimated LOCSerial No.
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Historical Sizing Data
(L. G. Long, Aerospace Corp., 2004, cont.)

MultiplierActual LOCEstimated LOCSerial No.

0.541186322000445

0.881211513800281

1.331383710400180

0.711451920500379

0.521920736800243

1.941961910100308

0.67207123090025

3.1523630750033

0.672530437600214

1.63256371570098

1.102580423549369

1.712651315500136
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Historical Sizing Data
(L. G. Long, Aerospace Corp., 2004, cont.)

MultiplierActual LOCEstimated LOCSerial No.

1.49Average Multiplier (Mean) =
1.3724155211757443Total LOCs
1.1087187900304

1.2094557900256

1.4811082750087

1.35117028700356

80% indicate code growth.
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Historical Sizing Data
(L. G. Long, Aerospace Corp., 2004)

0

20000

40000

60000

80000

100000

120000

140000

LO
C

37
0

39
2 90 29
4

26
8

36
9

21
4 25 24
3

18
0

44
5 87 30
4

Serial No.

Estimated
Actual



15

The Four Types of Scales

No Natural
Origin

Natural Origin

No Distance Ordinal Scale Ordinal Scale
with Natural
Origin

Distance Interval Scale Ratio Scale
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Schematic of SSM
Inputs:
• Relative magnitude of modules.
• Reliable estimates of at least one module size.

SSM
(Software Sizing Model)

• Statistically relates individual input to attain ranking of 
modules. 
• Maps relative ranking to module sizes with the 
aid of reference module(s).
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Application of SSM in the 
Software Life Cycle Phase

Can be employed in any phase of the 
software development cycle in which the user 
can partition the software project into 
modules (components, CSCIs, CSCs, etc.) 
whose operational and functional 
characteristics are define.
Key criteria for SSM sizing is that the ‘expert’ 
participants must be able to discriminate 
among the modules with respect to 
magnitude.
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Number of Estimators Required
Ideally, each of the data sets should be 
provided by a different expert.

Under this scenario the number of estimators 
should be four (4).

The number of estimators providing the four 
Input data sets can range from one (1) to 
four (4)
Each data set must be treated independently, 
and responses should NOT be correlated.
All inputs deal with size information only.
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SSM Data Requirements
Project Information
Module Name and Description
Four Input Data Sets

Pairwise Data Sets
PERT Sizing Data
Sorting Data
Ranking Data

At least one module of known size (Reference 
Module)



20

SSM Output
Output to software cost models

Module Sizes
System Size
Standard Deviations
Confidence Limits

Results in
More credible cost estimates
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Conclusions
SSM provides credible size estimates,arguably 
the most accurate size estimation model in use 
today.

Tests conducted by:
Illinois Institute of Technology for the Air Force Cost Center 
in 1987.
Dr. George Bozoki as reported in “Performance Simulation of 
SSM” at the ISPA 13th Annual Conference in 1991.
Bellcore as reported at Eighth International Forum on 
COCOMO and Software Cost Modeling at the SEI in 1993.
Hughes Aircraft Company as reported in the Journal of 
Parametrics, Volume XII, Number 1, May 1993.



22

Conclusions
SMM mitigates code growth.

Bozoki, G.J., 2004, Treatment of Code Growth, 
Proceedings, 26th International Conference, ISPA, 
2004.

SSM is very effective for software 
enhancement and Engineering Change 
Projects (ECP’s).

Changing only a few modules; not entire system.
n-1,2,3 known software units and estimating only 
1, 2, 3…

More reference modules yield more accurate predictions.
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Conclusions
SSM is an easy to use, fully interactive, self-
documented, menu-driven model with an extensive 
help facility.
SMM can be applied early in the software life cycle.
SSM provides an embedded knowledge base that 
allows users to start estimating based upon historical 
before collecting their own data.

This knowledge base contains actual data from 22 modules 
produced for a variety of commercial and government 
systems.  

SSM helps create a corporate repository of sizing 
data.

Accurate sizing history in your own domain enhances the 
credibility and accuracy of your cost and schedule estimates.
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Contact Information
Developer: Dr. George J. Bozoki

Target Software
Los Altos, CA
Voice/Fax:(650) 941-5417
Email: gbozoki@targetsoft-ware.com
Website: www.targetsoft-ware.com

Distributor: PRICE Systems L.L.C.
Website: www.pricesystems.com



SSM XXI Demonstration
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SSM XXI Enhancements
SSM XXI is implemented with an improved user 
interface in the following ten (10) forms:

Input
Project Information – Includes Project Description
Module Data
Pairwise Data
PERT Sizing Data
Sort Sizing Data
Ranking Data

Output
Software Implementation Menu
Reference Module List
Module Size Summary
System Size Summary
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SSM XXI Enhancements (cont)
Ranking Data entry has been redesigned, 
yielding a 78% reduction in data 
requirements from to n

Where n is the number of modules
2

)1( −nn
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SSM XXI Enhancements (cont)
Sizing Notes

The new ability to enter notes for each dataset is 
available via the “Sizing Notes” functionality.
Each dataset form has a “Sizing Notes” button in 
the top right corner.
The Sizing Notes are useful for reference during 
work on the project and to provide rationale for 
your inputs.

Especially good for archive purposes to help remember 
the rationale at a later date.

Sizing Notes reports are accessible via the Reports 
menu.
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SSM XXI Enhancements (cont)
Capability to copy a module size from 
the Module Size Summary has been 
added.

The estimates associated with a selected 
module are copied to the clipboard, which 
can then be pasted to a software cost 
model or other application.



Demonstration
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