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This reliability model projects
fault/density based upon empirical data
correlating fault density to the process
capability of the underlying development
process.  This is most conveniently
accomplished using the development
organization’s Capability Maturity Level
(CMM level).   The model also
transforms the latent fault density into in
an exponential reliability growth curve
over time, as failures surface and the
underlying faults are found and
removed.  Thus removed faults are
mapped to the manifestation of failures.
Failures occur and these signal the
underlying fault.  This model has been
elaborated upon [1].

The key inputs to this model are the:

• SEI level for the developing
organization,

• SEI level for the maintaining
organization (as it may differ from
the development organization)

• Number of months for the software
failure rate to stabilize,

• Number of failure replications
expected prior to fault removal,

• Fault activation rate,
• Percentage of all failures that are

critical failures, and the
• Projected run time per month.

The reliability of the code has been
observed to stabilize after four years in
the field [2].  At that point, the software
failure rate plateaus at a stable level.

Subsequent releases of the code plateau
after two years in the field.

This model has produced a reasonable fit
across several applications.  The
reliability projection can be beneficially
refined using the Raleigh fault projection
model as inspection and test data
becomes available [3].  It can be further
refined using execution time models
running the operational profile test
environment during system test [4].

An Excel model of this process
reliability model is shown on the next
page.
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I .  P R O C E S S  I N P U T  P A R A M E T E R S                                                              
D a t a  R e q u i r e d Inputs R a n g e Input  Ins t ruc t ions :                                             

K S L O C s 7 5 0 > 0 N u m b e r  o f  1 , 0 0 0  l i n e s  o f  s o u r c e  c o d e  ( K S L O C s ) .

S E I  L e v e l  -  D e v e l p 5 1 - 5 SEI  Leve l  fac tor  (1 -5 ) .                                            

S E I  L e v e l  -  M a i n t . 1 1 - 5 SEI  Leve l  fac tor  (1 -5 ) .                                            

M o n t h s  t o  m a t u r i t y 24 < = 4 8 Number  o f  months  to  matur i t y  o r  f a i lu re  ra te  p la teau .           

U s e  h r s / w e e k 84 < = 1 6 8 N u m b e r  o f  o p e r a t i o n a l  h o u r s  p e r  w e e k .             

%  F a u l t  A c t i v a t i o n 1 0 0 < = 1 0 0 A v e r a g e  % p o p u l a t i o n  e x h i b i t i n g  f a u l t  a c t i v a t i o n .
F a u l t  L a t e n c y 5 > = 1 Ave.  #  o f  fau l t  reoccurrences / fa i l ing-s i te  unt i l  cor rec ted .

%  S e v  1 & 2  F a i l 60 < = 1 0 0 A v e r a g e  %  s e v e r i t y  1  a n d  2  o r  %  c o u n t a b l e  f a i l u r e s .

M T T R 30 > 0 A v e r a g e  t i m e  t o  r e s t o r e  s y s t e m  ( m i n u t e s )             

* N o t e  f o r  T a b l e  I I I

I I .  D E S I G N  R E L I A B I L I T Y  M E A S U R E F a u l t  E x p a n s i o n  R a t i o  ( F E R )  =  % ( F a u l t  A c t i v a t i o n )  X

F a u l t  D e n s i t y  ( F a u l t s / K S L O C )  = 0 . 5 0 X  ( F a u l t  L a t e n c y )  X  %  ( s e v  1 & 2  C a t e g o r y  F a i l u r e s ) .

T o t a l  F a u l t s  a t  I n i t i a l  D e l i v e r y  = 3 7 5 F E R  p r o p o r t i o n s  t h e  n u m b e r  o f  o b s e r v e d  f a i l u r e s

F a u l t  P l a t e a u  %  o f  I n i t i a l  F a u l t s  = 1 0  t o  r e m o v e d  f a u l t s

I I I .  A P P L I C A T I O N   R E L I A B I L I T Y  M E A S U R E S                                               

F a u l t Opera t iona l

O u t p u t Inherent Duty E x p a n s i o n Opera t iona l Fai lure Opera t iona l

Month M T B F  ( h r s ) Cyc le R a t i o * M T B F  ( h r s ) Rate Avai labi l i ty

M o n t h  1 1 4 0 . 5 0 3 . 0 0 0 9 1 . 0 8 E - 0 1 0 . 9 4 8 7 6 5 0 4

M o n t h  2 1 6 0 . 5 0 3 . 0 0 0 1 1 9 . 2 9 E - 0 2 0 . 9 5 5 6 2 7 7 1

M o n t h  3 1 9 0 . 5 0 3 . 0 0 0 1 3 7 . 9 8 E - 0 2 0 . 9 6 1 6 0 8 3 6

M o n t h  4 2 2 0 . 5 0 3 . 0 0 0 1 5 6 . 8 7 E - 0 2 0 . 9 6 6 8 1 0 9 1

M o n t h  5 2 5 0 . 5 0 3 . 0 0 0 1 7 5 . 9 0 E - 0 2 0 . 9 7 1 3 2 9 4 7

M o n t h  6 3 0 0 . 5 0 3 . 0 0 0 2 0 5 . 0 8 E - 0 2 0 . 9 7 5 2 4 8 5 9

M o n t h  7 3 4 0 . 5 0 3 . 0 0 0 2 3 4 . 3 6 E - 0 2 0 . 9 7 8 6 4 3 7 7

M o n t h  8 4 0 0 . 5 0 3 . 0 0 0 2 7 3 . 7 5 E - 0 2 0 . 9 8 1 5 8 2 0 2

M o n t h  9 4 6 0 . 5 0 3 . 0 0 0 3 1 3 . 2 3 E - 0 2 0 . 9 8 4 1 2 2 5 8

M o n t h  1 0 5 4 0 . 5 0 3 . 0 0 0 3 6 2 . 7 7 E - 0 2 0 . 9 8 6 3 1 7 5 8

M o n t h  1 1 6 3 0 . 5 0 3 . 0 0 0 4 2 2 . 3 9 E - 0 2 0 . 9 8 8 2 1 2 7 7

M o n t h  1 2 7 3 0 . 5 0 3 . 0 0 0 4 9 2 . 0 5 E - 0 2 0 . 9 8 9 8 4 8 1 5

M o n t h  1 3 8 5 0 . 5 0 3 . 0 0 0 5 7 1 . 7 6 E - 0 2 0 . 9 9 1 2 5 8 6 4

M o n t h  1 4 9 9 0 . 5 0 3 . 0 0 0 6 6 1 . 5 2 E - 0 2 0 . 9 9 2 4 7 4 6 5

M o n t h  1 5 1 1 5 0 . 5 0 3 . 0 0 0 7 7 1 . 3 0 E - 0 2 0 . 9 9 3 5 2 2 6 0

M o n t h  1 6 1 3 4 0 . 5 0 3 . 0 0 0 8 9 1 . 1 2 E - 0 2 0 . 9 9 4 4 2 5 4 4

M o n t h  1 7 1 5 6 0 . 5 0 3 . 0 0 0 1 0 4 9 . 6 4 E - 0 3 0 . 9 9 5 2 0 3 0 5

M o n t h  1 8 1 8 1 0 . 5 0 3 . 0 0 0 1 2 1 8 . 2 9 E - 0 3 0 . 9 9 5 8 7 2 6 4

M o n t h  1 9 2 1 0 0 . 5 0 3 . 0 0 0 1 4 0 7 . 1 3 E - 0 3 0 . 9 9 6 4 4 9 0 9

M o n t h  2 0 2 4 5 0 . 5 0 3 . 0 0 0 1 6 3 6 . 1 3 E - 0 3 0 . 9 9 6 9 4 5 2 8

M o n t h  2 1 2 8 5 0 . 5 0 3 . 0 0 0 1 9 0 5 . 2 7 E - 0 3 0 . 9 9 7 3 7 2 3 2

M o n t h  2 2 3 3 1 0 . 5 0 3 . 0 0 0 2 2 1 4 . 5 3 E - 0 3 0 . 9 9 7 7 3 9 8 0

M o n t h  2 3 3 8 5 0 . 5 0 3 . 0 0 0 2 5 7 3 . 9 0 E - 0 3 0 . 9 9 8 0 5 5 9 8

M o n t h  2 4 4 4 8 0 . 5 0 3 . 0 0 0 2 9 9 3 . 3 5 E - 0 3 0 . 9 9 8 3 2 8 0 1

B e y o n d 4 4 8 0 . 5 0 3 . 0 0 0 2 9 9 3 . 3 5 E - 0 3 0 . 9 9 8 3 2 8 0 1


