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Learning Outcomes: Estimation 

Estimate software project 
effort, cost, and schedule 
for an intermediate size 
project. 
 
n Look at Homework 3 

assignment 
n Discuss case study… 
n Continue walk through 

COCOMO-II getting 
started 



Before we get started, What’s 
Dilbert’s take on Software Estimation 



Paper: “Software Estimation: An 
Overview” by Richard Stutzke  

n  What is main thrust or message of the paper? 

n  What are some of the reasons that estimation 
can be challenging? 

n  Why is accuracy of the estimates converging 
as a project progresses?  If they were not 
converging, what would it mean? 

n  How has estimation changed over the years? 



Software Development Life-Cycle 
Early researchers found that labor distribution 
of hardware and software development follows 
a Rayleigh distribution 
 
So, what does Dilbert think of the numbers? 
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Where t = month, tD = month at peak effort  



Rayleigh Curve Relates to SW Life Cycle 
Requirements Design Code Test Maintenance 

Peak effort at 7 months - Requiring 5 People 
50 total person-months of effort required 



Language Value
Machine Code 640
Assembly, Basic 320
First Generation 320
Assembly, Macro 213
C 128
Fortran77 107
Second Generation 107
Procedural 105
Cobol 85, ANSI 91
High Level 91
Pascal 91
Modula 2 80
Report Generator 80
Third Generation 80
Ada 83 71
Fortran 95 71
Basic, ANSI 64
Lisp 64
Prolog 64
C++ 53
Java 53
Ada 95 49
AI Shell 49
Basic, Compiled 49
Forth 49

Language Value
Simulation Default 46
Database Default 40
Access 38
Visual C++ 34
APL 32
Basic, Interpreted 32
Object Oriented 29
Visual Basic 5.0 29
Perl 21
UNIX Shell 21
Fourth Generation 20
PowerBuilder 16
HTML 3.0 15
Query Default 13
Spreadsheet Default 6
Fifth Generation 5
USR_1 1
USR_2 1
USR_3 1
USR_4 1
USR_5 1

Default Multiplier values per Language 
✔ 
✔ 

✔ 
✔ 
✔ 

✔ 

✔ 
✔ 

✔ 
✔ 
✔ 
✔ 
✔ 
✔ 
✔ 
✔ 

✔ 
✔ 

✔ 

✔ 

✔ 



Continuing from Tuesday, now let’s add a module and use 
Adaptation and Reuse… 



All of these items are 
associated with a non-
linear re-use model. 
 
Why non-linear? 
 
NASA study of 3000 re-
used modules found: 
1.  There is a cost of 

about 5% just to 
assess, select, and 
assimilate a project. 

2.  Small modifications 
generate 
disproportionately 
large costs. 



% of effort required to 
integrate the adapted 
software into an 
overall product and to 
test the resulting 
product as compared 
to the normal amount 
of integration and test 
effort for software of 
comparable size. 

What % of the adapted  
software’s design will  
change? 

… % of code that will 
change? 



Software 
Understanding (SU): 
Use the table below 
to help you come up 
with a weighted 
average based on 
three key areas… 



(AA) Assessment & 
Assimilation: 0 to 8. 
Effort to determine 
whether a fully-reused 
software module is 
appropriate to the 
application, and to 
integrate its description 
into the overall product 
description 





These last two areas 
have to deal with 
automatically 
translating code. 
 
The ATPROD figure is 
in source statements / 
person month. 



COCOMO-II: Effort Equation for 
Post Architecture Model 

So via Adaptation and Reuse we have now addressed the 
areas of the calculation in this brown color… 

So now let’s talk about Effort Adjustment Factors (EAF) 



Double click on the yellow rectangle under EAF for Module1 



This screen will 
pop-up. As you 
click on any given 
button top row 
button, the button’s 
title will change 
(Nom, High,Very 
High, Very Low, 
Low, etc) AND you 
will see the EAF at 
the bottom of the 
screen change. 



I have changed 
ONLY the button for 
RELY to VHI and by 
doing so, the EAF 
has changed to 1.26.  
 
So we just increased 
the Effort equation 
by 26%!!! 
 
Click OK to see the 
result. 



So the EAF for Module1 has changed. We also see 
changes on the results to the right… NOM DEV has stayed 
the same; EST DEV has gone from 48.6 to 61.6; PROD 
from 245.6 to 194.9; Staff from 3 to 3.7; and risk from 0.0 
to 1.7. What does this all mean? 



• NOM DEV: Nominal Person Man Months exclusive of EAF. 
• EST DEV: Median Person Months inclusive of EAF. 
• PROD: SLOC / EST DEV Effort.  
So the unit is Source Lines Of Code per Person Month. 

• Cost: If we had entered a Labor Rate, the cost would be calc’d. 



• INST COST: calculated most likely cost per instruction. This 
number is calculated from Cost/SLOC in each module. 

• Staff: most likely estimate for the number of full-time developers 
that would be needed to complete a module in the estimated 
development time. 

• RISK: total_risk = schedule_risk + product_risk + personnel_risk 
+ process_risk + platform_risk + reuse_risk. Then total risk of a 
module=total_risk/373.*100. 



In my  estimation, Lack of visibility 
can be risky… 



Let’s re-visit the EAF 
screen. What did it 
mean when we 
chose “VHI” (Very 
High)? Qualitatively, 
that’s a nice phrase. 
But what did it mean 
quantitatively? 



To answer that question we need to click on the above menu 
choices ParametersàPost ArchitectureàProduct. 
 
Note: There are other parameter menus just like the Post-Arch / 
Product choices. You can see a list of those above. You can adjust 
Function Point weights, EAF factors for Early Architecture, Scale 
Factors, the number of hours in a Person Month, etc. 



This is where you set the quantitative measures associated 
with your qualitative choices. This is how you calibrate 
COCOMO-II to fit your environment. You can also save your 
calibrations as a separate loadable module. 



“Very High”, “Very Low”, etc. are ok, but what are the 
details behind them? To get this answer, you actually 
have to visit the Model Manual, which is a weakness 
in COCOMO-II. So for RELY, here is what the Model 
Manual says: 

So selecting “Very High” really meant “Risk to 
human life” and, through the ParametersàPost 
ArchitectureàProduct menu choice for RELY 
changed the EAF contribution by a factor of 1.26. 



COCOMO-II: Effort Equation for 
Post Architecture Model 

When we adjust the Effort Adjustment Factors, we are 
impacing the part of the Effort equation in green above… 

Lastly in the Effort equation is the Scale Factors. 



• If we go back to the main screen and click on Scale Factor, 
we see the above Popup screen.  

 
• Important Note: Scale Factor and Schedule are Project-wide, 
not module specific!!! 



Change Precedentedness to VHI. Notice that the number 
to the right of the button changes to 1.24. Click OK. 



Notice that some of the costs have changed. In particular, they 
have gone down. By decreasing the exponent in the effort 
equation, we have decreased the effort expenditure required. 
 
Let’s see what area of the calculation we are talking about… 



COCOMO-II Basic Calculations: 
Effort Equation for Post 
Architecture Model 

So the Scale Factor portion of the Effort Equation is now 
highlighted in purple! 

Note; this is B shown below! 



Again, what does “VHI” mean quantitatively for 
“Precedentedness”, and what are the details?  
 
From ParametersàScale Factors, we can find the quantitative 
measures shown above in the pop-up… 



… and again, from the Model Manual some help 
on determining how to choose Very Low, 
Nominal, Very High, etc. 



Let’s talk about the SCED factor, which applies project-
wide. The calculation for Schedule is: 



One more input area to address on this first screen: Schedule. 
 
If we click on the Schedule button in the upper right hand 
corner, we can adjust the Schedule compression / elongation 
via the pop-up we see on the screen. 



Again, from the Model Manual and from the 
ParametersàPost ArchitectureàProject menu we can 
put more quantitative values to our selection. 



Homework and Reading Reminders 

n  Read Mythical Man Month Paper for 
Monday’s class 

n  Complete Homework 3 – Software Estimate 
Using COCOMO-II or Costar 
¨ Due by 5pm, Tuesday, September 25th, 2012 

n  Reminder: First Exam is next week (Friday) 


