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Estimation does not have to be like this!

Measurement and Estimation of Software and Software Processes, Ph. D. thesis, S. Moser, University of Berne, Switzerland
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Introduction

Software development estimates consist 
of a hybrid WBS

Linear and non-linear WBS elements
Software development effort varies non-
linearly with time

Linear work packages may be estimated 
using traditional techniques
Non-linear work packages best practices 
use cost estimation tools
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Estimation Techniques - Define Scope

Ryan Singer http://www.37signals.com/svn/archives2/illusion_of_agreement.php
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Estimation Techniques - Types

Top down estimation requires
A model based cost estimation tool
Measure of volume
Input for languages
Environment parameters

Bottom up estimation requires
A detailed WBS
Estimates for each lowest element of WBS
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Linear WBS Elements

Examples are Workshops, Business 
Models, Deployment, Training, Roll-out, 
Warranty
Develop detailed WBS
Estimate each element (Delphi Technique)
Roll-up
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Non-linear WBS Elements

Use a tool for top down estimate
Parametric
Model based

Use bottom up estimate for validation

Note: Estimation tools may also estimate some 
linear WBS elements such as deployment effort
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Non-Linear Estimation

• Scope
– Requirements List 
– Visual Use Case 

Model (optional)
– Volume Metric such as 

use case scenarios or 
function points

• Development 
Environment

• Tools & Technology
• Assumptions Register
• Constraints Register

• Overall 
Estimate

• Risk Register
• Estimate WBS
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Non-Linear Estimation - Flow

CostXPert SLIM

Staff Plan Template

Volume
Technology 
(Language 
Mix

Environment

Constraints

Effort/Duration/eSLOC

Costed Staff Plan

Basis of Estimate 
TemplateRisk 

RegisterAssumptions 
Register

BOE

If SLIM 
not 
available

WBS for other 
costs
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Sample Output
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Sample WBS
W or k  B r e ak down  S tr u c tu r e  - R A P ID S  R T

< C P 8 0 %  R A P ID S  R T  1 5 S e p0 5  C om p7 5 % >

W B S  T as k s :

T as k
   P h a s e  2 : R e q t s  &  D e s ig n
      A n a ly s is / S o ft w a re  R e q u ire m e n t s
         C o n d u c t  n e e d s  a n a ly s is
         D ra ft  p re lim in a ry  s o ft w a re  s p e c ific a t io n s
         D e v e lo p  p re lim in a ry  b u d g e t
         R e v ie w / re fin e  s / w  s p e c ific a t io n s / b u d g e t  ...
         D e v e lo p  d e liv e ry  t im e lin e
      D e s ig n
         R e v ie w  p re lim in a ry  s o ft w a re  s p e c ific a t io n s
         D e v e lo p  fu n c t io n a l s p e c s / h ig h  le v e l d e s ig n
         D e v e lo p  p ro t o t y p e  b a s e d  o n  fu n c t io n a l s ...
         F in a l v e rific a t io n  fu n c t io n a l s p e c ific a t io n s
   P h a s e  3 : C o n s t ru c t  &  T e s t
      D e v e lo p m e n t
         D e t a ile d  D e s ig n
         D e v e lo p  c o d e
         P e rfo rm  d e v e lo p e r u n it  t e s t in g
      S y s t e m  T e s t in g
         D e v e lo p  t e s t  p la n s
         P e rfo rm  s y s t e m  in t e g ra t io n  t e s t in g
         P e rfo rm  s y s t e m  a c c e p t a n c e  t e s t in g
      D o c u m e n t a t io n
         D e v e lo p  a n d  re v ie w  h e lp  s y s t e m
         D e v e lo p  a n d  re v ie w  u s e r m a n u a ls
      P ilo t / T ra in in g

S tar t D ate
10/ 17 / 2005
10/ 17 / 2005
10/ 17 / 2005
10/ 27 / 2005
11/ 2 / 2005
11 / 3 / 2005
11 / 5 / 2005

11 / 10 / 2005
11/ 10 / 2005
11/ 12 / 2005
11/ 28 / 2005
12/ 9 / 2005

11 / 23 / 2005
11/ 23 / 2005
11/ 23 / 2005
12/ 16 / 2005
12/ 28 / 2005
12/ 18 / 2005
12/ 18 / 2005
1 / 13 / 2006
2 / 17 / 2006
2 / 12 / 2006
2 / 12 / 2006
2 / 18 / 2006
2 / 27 / 2006

En d D ate
12 / 16 / 2005
11 / 10 / 2005
10 / 27 / 2005
11 / 2 / 2005
11 / 3 / 2005
11 / 5 / 2005

11 / 10 / 2005
12 / 16 / 2005
11 / 21 / 2005
12 / 1 / 2005
12 / 9 / 2005

12 / 16 / 2005
3 / 4 / 2006

1 / 20 / 2006
12 / 28 / 2005

1 / 8 / 2006
1 / 20 / 2006
3 / 1 / 2006
2 / 3 / 2006

2 / 17 / 2006
3 / 1 / 2006
3 / 4 / 2006

2 / 28 / 2006
3 / 4 / 2006
3 / 4 / 2006

D u r ati on
(M os .)

2 .00
0 .82
0 .35
0 .23
0 .07
0 .10
0 .20
1 .22
0 .40
0 .67
0 .39
0 .26
3 .40
1 .91
1 .17
0 .77
0 .77
2 .48
1 .56
1 .22
0 .46
0 .74
0 .61
0 .52
0 .20

Effor t
(P H R )

1 ,090
436
174

87
65
44
65

654
65

262
262

65
3 ,878
1 ,745

175
785
785

1 ,551
310

1 ,008
233
388
233
155
194

A vg
S taff

(pe opl e )
3 .5
3 .4
3 .2
2 .5
6 .3
2 .8
2 .1
3 .5
1 .1
2 .5
4 .3
1 .6
7 .4
5 .9
1 .0
6 .5
6 .5
4 .0
1 .3
5 .3
3 .3
3 .4
2 .5
1 .9
6 .2

M i l e s ton e s :
M i l e s ton e

ID
2
3

M i l e s ton e
A c r on ym

LA
IO C

M i l e s ton e
ELA B  Life c y c le  A rc h it e c t u re
C O N S  In it ia l O p e r C a p a b ilit y

D ate
12 / 16 / 2005

3 / 4 / 2006

M on th s  Fr om
P r oje c t S tar t*

2 .00
4 .61
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Conclusion

• Software projects estimation is challenging
• Scalability of work is non-linear

– Group Intercommunication Formula
– Shorter duration requires more effort

• Split WBS
– Linear 
– Non-Linear – use model based tools


