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MBASE Approach to COTS Integration
• Preconditions
• Strategic Steps
• Tactical steps are situation-dependent

– Primary situation categories
– Easy WinWin example

• COTS integration MBASE Milestone Elements
• COTS Integration Spiral

– General spiral
– MBASE integration spiral

• MBASE Design and COTS 
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MBASE COTS Integration: Process Preconditions

• Success- critical   
Stakeholders

• Shared vision
– Details on next chart

• Stakeholders have 
negotiated some 
primary
– Objectives
– Constraints
– Alternatives

Some COTS

The WinWin Spiral Model

Evaluate product and 

2. Identify Stakeholders’
win conditions

1. Identify next-level
Stakeholders

Reconcile win 
conditions. Establish
next level objectives,

3.

process alternatives.
Resolve Risks

4.

Define next level of product and
process - including partitions

5.

Validate product
and process
definitions

6.

Review, commitment7.

Win-Win 
Extensions

Original
Spiral

constraints, alternatives
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MBASE COTS Integration: Strategic Steps
• Identify most critical objectives and constraints

– Frequently: properties (cost, schedule, performance, …);
enterprise architecture;
legacy interoperability or replacement;
core capabilities

• Search out more likely alternatives
• Screen alternatives with respect to critical constraints

– Try using screening matrix
– If no satisfactory alternatives, rework OC&A’s

• Take most feasible alternative(s), work into LCO package
– Several situation-dependent tactical processes for this 
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Strategic Steps: Easy WinWin Example
• Most critical objectives & constraints

– WinWin negotiation model preserved (W-I-O-A)
– Ease of use
– Low cost
– Commercial support
– Windows platform
– Less important: Unix WinWin API compliance

• Search out new alternatives
– Paul Gruenbacher, GroupSystems.com

• Screen alternatives: see next matrix
• Work into LCO package

– Later chart
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Activity “ThinkLet” Tool 
Elaborate domain 

taxonomy 
 

Could-be/ 
Should-be 

GroupOutliner 

Brainstorm 
stakeholder interests 

 

Free 
Brainstorming 

Electronic 
Brainstorming 

Converge on win 
conditions 

 

FastFocus Categorizer 

Capture domain 
language 

 

TermCapture Topic 
Commenter 

Prioritize win 
conditions 

 

MultiCriteria Alternative 
Analysis 

Elaborate Conflicts, 
Constraints, Issues 

 

CrowBar, 
MultiPass 

GroupOutliner 

Elaborate Options 
 

MultiPass GroupOutliner 

Negotiate 
Agreements 

MultiPass GroupOutliner 

 

EasyWinWin 
Activities

thinkLet = 
collaborative 

reasoning tool + 
facilitation script + 
tool configuration
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Easy WinWin Screening Matrix

Im
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W-I-O-A mo de l *** *** *** *** ***
Eas e  o f us e *** ** ** ***

Lo w c o s t *** ** ** ***

Co mme rc ial S uppo rt *** * * ***
Windo ws  platfo rm *** *** ***

Unix WinWin API * *** *** * *

Win C brains to rming *** * ***

G
TE

 IW
S

Gsy
s.c

om
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Coverage/Traceability of MBASE Product Models*

Operations Model`

Object Model

Capability Requirements

System Definition

Class Model

Project Requirements

Domain Description System Analysis System Design Implementation

Statement of Purpose

Project Goals
Organization Goals

System Capabilities

Component ModelOrganization Entities

Behavior   Model

Release DescriptionOrganization  Background

Reqs. Satisfaction

LOS RequirementsLevels of Service Goals LOS Tests

Capability Tests
Organization Activities

Methods/functions

Data Structures

Enterprise modelInteraction Model

Operational Concept Description (OCD) Construction,Transition,Support (CTS) 
External to MBASESystem and Software Requirements Definition (SSRD)

* Does not include all MBASE models System and Software Architecture Description (SSAD) 
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Effect of COTS on Mapping Process

Initial
System/
Project
Goals

-capabil’s      
-L.O. Service
-project 

Revised System/
Project Goals

-capabilities          
-Levels of Service
-project goals 

Org. goals
Shared Vision

Attractive
COTS

Characteristics
-capabil’s      
-L.O. Service
-project 

Component Model

-COTS components
-Build Components 



9/21/00 ©USC-CSE 10

University of Southern California
Center for Software EngineeringC S E

USC

MBASE Milestone Elements
M ile s to n e  
E le m e n t 

L ife  C y c le  O b je c tiv e s  (L C O ) L ife  C y c le  A r c h ite c tu r e  (L C A ) 

D e f in it io n  o f  
O p e r a tio n a l 
C o n c e p t 

•  T o p -le v e l s y s te m  o b je c tiv e s  a n d  sc o p e  
-  S h a re d  v is io n  o f e x p e c te d  in i t ia tiv e s  a n d  
o u tc o m e s  [C O T S  s tra te g y  fo r  re u se  a n d  
le g a c y  e le m e n ts ]   
-  S y s te m  b o u n d a ry  [m a jo r  C O T S  

c o m p o n e n t b o u n d a r ie s  w ith in  s y s te m ]  
-  E n v iro n m e n t p a ra m e te r s  a n d  a ss u m p tio n s  

[C B S  su c c e ss  fa c to rs ]   
-  E v o lu tio n  p a ra m e te rs  [m a jo r  C O T S  

v e n d o r  p ro d u c t a v a ila b ili ty , u p g ra d e  
c y c le s ]   

•  O p e ra tio n a l c o n c e p t 
   -  O p e ra tio n s  a n d  m a in te n a n c e  sc e n a r io s  
a n d  p a ra m e te rs  [C O T S  m a in te n a n c e ]  
   -   O rg a n iz a t io n a l li fe -c y c le  re sp o n s ib ilitie s  
(s ta k e h o ld e rs )  [m a jo r  C O T S  v e n d o rs ]   

•  E la b o ra tio n  o f s y s te m  o b je c tiv e s  a n d  
sc o p e  b y  in c re m e n t 

•  E la b o ra tio n  o f o p e ra tio n a l c o n c e p t b y  
in c re m e n t [C O T S  o p e ra tio n  an d  u se  
su m m a ry , v e n d o r  su p p o r t s tra te g ie s , 
C O T S  a d o p tio n  im p a c t o n  o rg a n iz a tio n ]  

S y s te m  
P r o to ty p e (s )  

•  E x e rc ise  k e y  u sa g e  sc e n a r io s  [d e m o n s tra te  
k e y  C O T S  c a p a b ilitie s  a n d  v a lid a te  
in te r fa c e s , sc o p e  u se  a n d  v a lu e  o f m a jo r  
C O T S  p ro d u c ts ]  

•  R e so lv e  c r itic a l r is k s  [C O T S  s e le c tio n  a n d  
e v a lu a tio n  p la n ]  

•  E x e rc ise  ra n g e  o f u sa g e  sc e n a r io s  
[c o m p le te  C O T S  e v a lu a tio n s , in it ia l C O T S  
c o n fig u ra tio n  a n d  tra in in g , in it ia l C O T S  
ta ilo r in g ]  

•  R e so lv e  m a jo r  o u ts ta n d in g  r is k s  [ re so lv e  
C O T S  in te g ra tio n  is su e s  a n d  le v e l o f u se ]  

D e fin it io n  o f  
S y s te m  
R e q u ir e m e n ts  

•  T o p -le v e l fu n c tio n s , in te r fa c e s , q u a lity  
a ttr ib u te  le v e ls , in c lu d in g : 

-  G ro w th  v e c to rs  
-  P r io r itie s  
-  L e g a c y  s y s te m s  a n d  e n v iro n m e n ts  
-  [E s ta b lish  k e y  C O T S  e v a lu a tio n  

a ttr ib u te s  a n d  sc re e n in g  p a ra m e te rs ]  
•  S ta k e h o ld e rs ’ c o n c u rre n c e  o n  e sse n tia ls  

[m a n d a te d  C O T S  p a c k a g e s , s u p p lie rs  a n d  
v e n d o rs , id e n tify  n e g o tia b le  a n d  n o n -
n e g o tia b le  C O T S  re q u ire m e n ts , C O T S  
e v a lu a tio n  w in -c o n d itio n s  a n d  c o n s tra in ts ]  

•  E la b o ra tio n  o f fu n c tio n s , in te r fa c e s , 
q u a lity  a t tr ib u te s  b y  in c re m e n t 

-  Id e n tific a t io n  o f T B D s ( to -b e -d e te rm in e d  
ite m s)  [m a p p in g  o f C O T S  c a p a b ilitie s  to  
re q u ire m e n ts ]  

•  S ta k e h o ld e rs ’ c o n c u rre n c e  o n  th e ir  p r io r ity  
c o n c e rn s  [c o n c u rre n c e  o n  C O T S  im p o se d  
re q u ire m e n ts  a n d  9 0 %  re -w o rk e d  
re q u ire m e n ts  tra d e o f fs ]   
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MBASE Milestone Elements (2)
M i l e s t o n e  
E l e m e n t  

L i f e  C y c l e  O b j e c t i v e s  ( L C O )  L i f e  C y c l e  A r c h i t e c t u r e  ( L C A )  

D e f i n i t i o n  o f  
S y s t e m  a n d  
S o f t w a r e  
A r c h i t e c t u r e  

•  T o p - l e v e l  d e f i n i t i o n  o f  a t  l e a s t  o n e  f e a s i b l e  
a r c h i t e c t u r e  

-  P h y s i c a l  a n d  l o g i c a l  e l e m e n t s  a n d  
r e l a t i o n s h i p s ,  i n c l u d i n g  t o p - l e v e l  d o m a i n  
f a c t o r i n g  a n d  i d e n t i f i c a t i o n  o f  p o s s i b l e  
d e s i g n  p a t t e r n s  

-  C h o i c e s  o f  C O T S  a n d  r e u s a b l e  s o f t w a r e  
e l e m e n t s  [ m a p p i n g  o f  c r i t i c a l  s y s t e m  
c o m p o n e n t s  t o  C O T S  p r o d u c t s ]  

•  I d e n t i f i c a t i o n  o f  i n f e a s i b l e  a r c h i t e c t u r e  
o p t i o n s  

•  C h o i c e  o f  a r c h i t e c t u r e  a n d  e l a b o r a t i o n  b y  
i n c r e m e n t  

-  P h y s i c a l  a n d  l o g i c a l  c o m p o n e n t s ,  
c o n n e c t o r s ,  c o n f i g u r a t i o n s ,  c o n s t r a i n t s  

-  C O T S ,  r e u s e  c h o i c e s  [ C B S  d e s i g n  
( m a p p i n g  o f  c o m p o n e n t s  a n d  s y s t e m  
f a c t o r s  t o  C O T S ) ,  C O T S  p a c k a g e  
c o n f i g u r a t i o n s ]  

-  D o m a i n - a r c h i t e c t u r e  a n d  a r c h i t e c t u r a l  
s t y l e  c h o i c e s  [ d e s i g n  f o r  C O T S  g l u e  c o d e  
a n d  w r a p p e r s ]  

•  A r c h i t e c t u r e  e v o l u t i o n  p a r a m e t e r s  
D e f i n i t i o n  o f  
L i f e - C y c l e  
P l a n  

•  I d e n t i f i c a t i o n  o f  l i f e - c y c l e  s t a k e h o l d e r s  
-  U s e r s ,  c u s t o m e r s ,  d e v e l o p e r s ,  

m a i n t a i n e r s ,  i n t e r p r e t e r s ,  g e n e r a l  p u b l i c ,  
o t h e r s  [ C O T S  s u p p l i e r s  a n d  v e n d o r s ]  

•  I d e n t i f i c a t i o n  o f  l i f e - c y c l e  p r o c e s s  m o d e l  
-  T o p - l e v e l  s t a g e s ,  i n c r e m e n t s  [ C O T S  

d e p l o y m e n t  –  p r o t o t y p i n g ,  e v a l u a t i o n ,  
s c h e d u l e ,  r i s k s  i m p a c t  o f  s c h e d u l e  a n d  
c o s t ,  s t a k e h o l d e r s ,  l i c e n s e  n e g o t i a t i o n s ]  

•  T o p - l e v e l  W W W W W H H *  b y  s t a g e  
[ C O T S  p r o d u c t  l i f e c y c l e s  ( r e l e a s e s ,  
d e l i v e r y  d a t e s ,  c o s t s ,  t r a i n i n g  n e e d s )  

•  E l a b o r a t i o n  o f  W W W W W H H *  f o r  I n i t i a l  
O p e r a t i o n a l  C a p a b i l i t y  ( I O C )  

-  P a r t i a l  e l a b o r a t i o n ,  i d e n t i f i c a t i o n  o f  k e y  
T B D s  f o r  l a t e r  i n c r e m e n t s  

-  [ C O T S  u p g r a d e s ,  p a t c h e s ]  
-  [ L i c e n s e  m a n a g a m e n t  ( n o n - s t r a n d a r d  

p r o v i s i o n s ) ]  
-  [ C O T S  u s e r s ,  m a i n t a i n e r ,  a n d  d e v e l o p e r  

s k i l l  s e t  a t t r i b u t e s ]  
-  [ C O T S  t r a i n i n g  p l a n ]  
-  [ C O T S  r i s k s  r e a l i z e d ;  i n t e g r a t i o n ,  

c u l t u r a l ,  e c o n o m i c ]   
 

F e a s i b i l i t y  
R a t i o n a l e  
 

•  R i s k  a s s e s s m e n t  a n d  m i t i g a t i o n  p l a n s  
[ C O T S  v e n d o r  i s s u e s  –  p r o d u c t  
a v a i l a b i l i t y ,  s t a b i l i t y ,  c o s t s ]  

•  A s s u r a n c e  o f  c o n s i s t e n c y  a m o n g  e l e m e n t s  
a b o v e  

-  V i a  a n a l y s i s ,  m e a s u r e m e n t ,  p r o t o t y p i n g ,  
s i m u l a t i o n ,  e t c .  

-  B u s i n e s s  c a s e  a n a l y s i s  f o r  r e q u i r e m e n t s ,  
f e a s i b l e  a r c h i t e c t u r e s  [ b u y  v e r s u s  b u i l d  
r a t i o n a l e ,  j u s t i f i c a t i o n  o f  C B S  s t r a t e g y ,  
C B S  t r a d e o f f s ]  

 

•  A s s u r a n c e  o f  c o n s i s t e n c y  a m o n g  e l e m e n t s  
a b o v e  [ f e a s i b i l i t y  o f  C O T S  v e n d o r  
r e l a t i o n s h i p s ,  C O T S  m a i n t e n a n c e  c o s t s ,  
o r g a n i z a t i o n  r e a d i n e s s  t o  i m p l e m e n t  
C O T S ]  

•  A l l  m a j o r  r i s k s  r e s o l v e d  o r  c o v e r e d   b y  
r i s k  m a n a g e m e n t  p l a n  [ c o m p l e t e d  l i c e n s e  
c o n t r a c t s ,  C O T S  p r o d u c t  a l t e r n a t i v e s  a n d  
m a r k e t p l a c e  i s s u e s ,  C O T S  o r g a n i z a t i o n  
c u l t u r e  i s s u e s ,  v e n d o r  c o m m i t m e n t s ]  
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COTS Integration Spiral
1. Identify next level system elements, objectives, and constraints
2. Factor elements into system partitions
3. Identify patterns
4. Map patterns to COTS
5. Reconcile architectural mismatches, constraint violations, establish 

COTS alternatives
6. Evaluate trade-off considerations (e.g. integration effort)
7. Evaluate COTS alternatives with respect to objectives and trade-off 

considerations
8. Define  next level system elements, objectives, constraints 
9. Validate COTS integration design
10. Review system elements represented and objectives met 
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MBASE COTS Integration Spiral

1. Identify next level system capabilities (OCD 4.3), goals and 
constraints (OCD 4.2), and L.O.S. (OCD 4.4)

2. Factor system capabilities and requirements into system components 
and objects (SSAD 2.1, 3.1, 3.2)

3. Identify architectural patterns and design patterns (from component 
model SSAD 2.1, design views SSAD 3.1, and object model SSAD 3.2

4. Map patterns to COTS
5. Reconcile architectural mismatches, constraint violations, establish 

COTS alternatives (FRD 2.2, 5.2)
6. Evaluate trade-off and risk considerations (OCD 5, FRD 2.1, 2.2, 4, 5) 
7. Evaluate COTS alternatives with respect to objectives and trade-off 

considerations (OCD 5.3, FRD 5)
8. Define  next level system elements, objectives, constraints 
9. Validate COTS integration design (prototypes, FRD 2.2, CTS Test 

Description and Results)
10. Review system elements represented and objectives met 
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Component Design Views and COTS
• Since Components are often a simple object + mechanism, many COTS 

products have been developed to handle common situations (patterns) 
reducing complex , tedious, repetitive, or unnecessary implementation 
details 

• The Component model (SSAD 2.1) helps you identify and analyze 
architectural patterns for your system independent of technology 
implementation details e.g. information self service, distributed services

• The design views (SSAD 3.1) help you identify design patterns e.g. 
publish and subscribe, client-server

• COTS often exist to implement, partially implement, or assist in
implementing design patterns!

Warning: You must carefully and explicitly account for
trade-offs for identifying and integrating COTS into you system
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COTS in Design Views
Design Views are a natural place to match COTS to design patterns:
• Topology (SSAD 3.1.1) 

– Connectors and layers in  are often associated with COTS
• Design Components (SSAD 3.1.2) 

– Typically COTS will exist for common complex patterns in 
Component model. Watch for applications and object libraries

• Frameworks (SSAD 3.1.3) 
– Frameworks are constructed to deal with common design needs 

and thus often are COTS
• Deployments (SSAD 3.1.4) 

– Legacy systems, common hardware and operating systems 
usually have COTS

• Logical Blocks (SSAD 3.1.5)
– Many common block patterns, often these imply COTS
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• Prototypes directly explore design issues
– Design views help connect system analysis to design and thus to 

prototypes
– Care should be taken to ensure prototypes do not drive the system 

analysis e.g. do not choose components or capabilities based on 
prototypes, use for risk reduction

• Topology (SSAD 3.1.1)
– Prototypes explore component connectivity 

• Design Components (SSAD 3.1.2) 
– Prototypes explore utility and feasibility of COTS for design use

• Frameworks (SSAD 3.1.3)
– Prototypes often make extensive use of frameworks that imply 

design (watch for risk factors here)
• Deployments (SSAD 3.1.4) 

– Prototypes and final system often have similar deployment 
elements

• Logical Blocks (SSAD 3.1.5)
– Prototypes must relate to logical system elements, helps with 

design
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COTS and Prototypes
• Prototypes are also a natural place to map 

patterns to COTS
– Often use COTS in prototypes that imply use in 

design
COTS often have competition that may be more suitable 
for the final product e.g. MS Access Oracle, MySQL, 
MS SQL

– Common to use prototyping to establish COTS 
trade-off factors (integration effort, L.O.S. qualities, 
etc.)

Good planning can help make this proactive, advanced 
prototyping may still be required to resolve details

– Design Views identify what COTS need prototyping
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