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C O T S  S o f t w a r e  R e s e a r c h  E f f o r t
O v e r v i e w  S t a t e m e n t

I n t r o d u c t i o n

T h e  O f f i c e  o f  N a v a l  R e s e a r c h  i s  p r o v i d i n g  f u n d i n g  t o  t h e  C e n t e r  f o r  S o f t w a r e
E n g i n e e r i n g  a t  t h e  U n i v e r s i t y  o f   S o u t h e r n  C a l i f o r n i a  ( U S C - C S E )  t o  f u r t h e r  d e v e l o p  a
m o d e l  f o r  t h e  e s t i m a t i o n  o f  t h e  c o s t s  a s s o c i a t e d  w i t h  t h e  u s e  o f  c o m m e r c i a l - o f f - t h e - s h e l f
( C O T S )  s o f t w a r e  i n  t h e  c r e a t i o n  o f  n e w  s o f t w a r e  s y s t e m s .   T h i s  e f f o r t  h a s  b e e n  o n - g o i n g
s i n c e  1 9 9 5 ,  a n d  h a s  h a d  t h e  p a s t  s p o n s o r s h i p  o f  o t h e r  o r g a n i z a t i o n s ,  i n c l u d i n g  t h e  A i r
F o r c e  E l e c t r o n i c  S y s t e m s  C e n t e r ,  a n d  t h e  F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n
( s p o n s o r s h i p  s t i l l  o n - g o i n g ) ,  a n d  w i t h  t h e  c o o p e r a t i o n  o f  t h e  S o f t w a r e  E n g i n e e r i n g
I n s t i t u t e  a t  C a r n e g i e  M e l l o n  U n i v e r s i t y .

T h e  C o n s t r u c t i v e  C O T S  I n t e g r a t i o n  C o s t  M o d e l  ( C O C O T S )  e f f o r t  i s  u n d e r
t h e  l e a d e r s h i p  o f  D r .  B a r r y  W .  B o e h m ,  D i r e c t o r  o f  t h e  C e n t e r  f o r  S o f t w a r e  E n g i n e e r i n g  a t
U S C ,  a n d  i s  r e l a t e d  t o  a n  e f f o r t  c u r r e n t l y  u n d e r w a y  a t  U S C  t o  d e v e l o p  a n d  r e f i n e
C O C O M O  I I ,  a  m o d e r n  v e r s i o n  o f  t h e  w e l l - k n o w n  C o n s t r u c t i v e  C o s t  M o d e l
( C O C O M O ) 1  s o f t w a r e  c o s t  e s t i m a t i o n  m o d e l .

O n e  o f  t h e  m o r e  s i g n i f i c a n t  c h a n g e s  i n  s o f t w a r e  d e v e l o p m e n t  p r a c t i c e  o v e r  t h e
p a s t  t w e n t y  y e a r s  i s  t h e  g r e a t l y  i n c r e a s e d  e m p h a s i s  b e i n g  p l a c e d  o n  b u i l d i n g  s y s t e m s
i n c o r p o r a t i n g  p r e - e x i s t i n g  s o f t w a r e  i n  o r d e r  t o  k e e p  o v e r a l l  d e v e l o p m e n t  c o s t s  a s  l o w  a s
p o s s i b l e .   O n e  s o u r c e  o f  p r e - e x i s t i n g  s o f t w a r e  i s  c o m m e r c i a l  v e n d o r s  w h o  s u p p l y  s e l f -
c o n t a i n e d  o f f - t h e - s h e l f  c o m p o n e n t s  w h i c h  c a n  b e  p l u g g e d  i n t o  a  l a r g e r  s o f t w a r e  s y s t e m  t o
p r o v i d e  c a p a b i l i t y  w h i c h  w o u l d  o t h e r w i s e  h a v e  t o  b e  c u s t o m  b u i l t .  T h e  p r i m a r y
d i s t i n g u i s h i n g  c h a r a c t e r i s t i c s  o f  C O T S  s o f t w a r e  a r e  t h a t  i t s  s o u r c e  c o d e  i s  n o t  a v a i l a b l e  t o
t h e  a p p l i c a t i o n  d e v e l o p e r ,  a n d  t h a t  i t s  e v o l u t i o n  i s  n o t  u n d e r  t h e  c o n t r o l  o f  t h e  a p p l i c a t i o n
d e v e l o p e r .

T h e  C O C O T S  e f f o r t  t o  d a t e  h a s  i d e n t i f i e d  f o u r  p r i m a r y  s o u r c e s  o f  C O T S
i n t e g r a t i o n  e f f o r t :  1 )  C O T S  a s s e s s m e n t ;  2 )  C O T S  t a i l o r i n g ;  3 )  g l u e  c o d e  d e s i g n ,
d e v e l o p m e n t ,  t e s t ,  a n d  i n t e g r a t i o n ;  a n d  4 )  a d d e d  a p p l i c a t i o n  d e v e l o p m e n t  e f f o r t  d u e  t o
C O T S  v o l a t i l i t y .   T h e  e f f o r t  h a s  a l s o  i d e n t i f i e d  c a n d i d a t e  m o d e l s  t o  e s t i m a t e  t h e s e
s o u r c e s  o f  e f f o r t .  T h e  p a r a m e t e r s  o f  t h e s e  m o d e l s ,  a n d  t h e  r e s u l t i n g  p r o j e c t  e f f o r t
a m o u n t s ,  a r e  d e s c r i b e d  i n  a  C O C O T S  D a t a  C o l l e c t i o n  F o r m  a n d  G u i d e l i n e s  d o c u m e n t .

C o o p e r a t i o n  f r o m  t h e  s o f t w a r e  d e v e l o p m e n t  c o m m u n i t y  i s  b e i n g  s o l i c i t e d  t o
p r o v i d e  d a t a  v i a  t h e s e  f o r m s  a n d  g u i d e l i n e s .  S u c h  d a t a  i s  n e e d e d  t o  t e s t  h y p o t h e s e s  a n d  t o
g u i d e  a n d  v a l i d a t e  t h e  c o s t  m o d e l ’ s  f o r m u l a t i o n .  I n  r e t u r n  f o r  c o o p e r a t i o n  i n  g a t h e r i n g
d a t a ,  t h e  c o s t  m o d e l  w i l l  b e  o p e n  a n d  m a d e  a v a i l a b l e  t o  t h e  p u b l i c ,  a n d  w o r k s h o p s  o n  i t s
u s e  a n d  r e f i n e m e n t  w i l l  b e  c o n d u c t e d  w i t h  t h e  d a t a  p r o v i d e r s .

                                                          
1  C O n s t r u c t i v e  C O s t  M O d e l  ( C O C O M O )  i s  d e f i n e d  i n  S o f t w a r e  E n g i n e e r i n g  E c o n o m i c s  b y  B a r r y  W .
   B o e h m ,  P r e n t i c e  H a l l ,  1 9 8 1 .
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COCOMO and COCOTS Cost SourcesCOCOMO and COCOTS Cost Sources
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The USC-CSE COTS Integration Cost Estimation
Glue Code Model Equations:
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Symbol Description

A Constant, provisionally set to 12.0

BRAK Breakage: Percentage of COTS glue code thrown away
due to requirements volatility

KSLOC Size of COTS component glue code expressed in
thousands of  source lines of code

PM Person Months of estimated integration effort

EM Effort Multipliers: ACIEP, ACIPC, AXICP, APCON,
ACPMT, ACSEW, APCPX, ACPPS, ACPTD,
APVOL, ACREL, AACPX, ACPER, ASPRT

SF Scale Factor: AAREN

                                 Table 2 - Definition of symbols appearing in the
                                        COTS integration cost estimation model.
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Glue Code Model Drivers

Personnel Drivers

1)   ACIEP - COTS/NDI Integrator Experience with Product
2)   ACIPC - COTS/NDI Integrator Personnel Capability
3)   AXCIP - Integrator Experience with COTS/NDI Integration Processes
4)   APCON - Integrator Personnel Continuity

COTS Component Drivers

5)   ACPMT - COTS/NDI Product Maturity
6)   ACSEW - COTS/NDI Supplier Product Extension Willingness
7)   APCPX - COTS/NDI Product Interface Complexity
8)   ACPPS - COTS/NDI Supplier Product Support
9)   ACPTD - COTS/NDI Supplier Provided Training and Documentation
10) APVOL - COTS/NDI Product Volatility

Application/System Drivers

11) ACREL - Constraints on Application System/Subsystem Reliability
12) AACPX - Application Interface Complexity
13) ACPER - Constraints on COTS/NDI Technical Performance
14) ASPRT - Application System Portability

Nonlinear Scale Factor

1)   AAREN - Application Architectural Engineering


