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Network Characteristics

• Real Networks

– Slow or high-latency links

– IETF RFCs “tuned” for long time-of-flight

• Virtual Networks• Virtual Networks

– Short, fat virtual links

– Extremely fast time-of-flight

NexComm 2012



Virtualized Round Trip Times

Note:
• RTT is almost zero
• Areas of “high” variance are still very

low RTT compared to conventional
minimum (1000 msec)

• Many induced timeouts

NexComm 2012



Video of RTT/RTO
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Marriage or ….

• Up/Down Link vs. even rate

- QoS

- delays

- DTN
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- bundling

• Content-based routing

Deep packet inspection

Cryptographic (partially) messages

Complexity and Processing Time
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Definition
COTS [Oberndorf, 1998] :

something that one can buy, ready-made, from some 
manufacturer’s store shelf  (e.g. through a catalogue or from a 
price list)

COTS-based systems [Carney, 1997] :
function of  the number of  COTS used and their influence on the 
final system :

- «turnkey systems» built around a (suite of) commercial product(s)
- «intermediate systems» : built around one COTS and others 
components (custom-build)
- «integrated systems» : by integrating several COTS

Custom-build systems [Fowler, 2004] :
each subsystem is a in-house system developped from basic 
components. 
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Paradigm Shift

! sold, leased, or licensed to the general
public;

! offered by a vendor trying to profit from
it;

! supported and evolved by the vendor,
who retains the intellectual property
rights;

! available in multiple, identical copies;
and 

! used without source code modification.

New process drivers flow both from this
COTS product definition and from the con-
sequences of assembling systems from COTS
products. These new process drivers are:

! CBS development is an act of composi-
tion.

! The realities of the COTS marketplace
shape CBS development.

! CBS development occurs through simul-
taneous definition and trade-off of the
COTS marketplace, system architecture,
and system requirements.

CBS Development Is an Act of Composition
COTS-based system development involves

composition and reconciliation, whereas cus-
tom system development is an act of cre-
ation. Custom development starts with the
system requirements and creates a system
that meets them; the engineers are producers.
However, COTS-based system development
starts with a general set of requirements and
then explores the marketplace’s offerings to
see how closely they match the needs; the en-
gineers are consumers, who then integrate
the products they buy into a system that
meets the need. The nature, timing, and or-
der of activities performed and the processes
used differ accordingly.

The Realities of the COTS Marketplace Shape
CBS Development 

The marketplace affects the nature and
evolution of a COTS-based system. Inherent
marketplace characteristics help determine
the future of a COTS-based system endeavor:

! There is frequent, continuous change in
COTS products and the marketplace. 

! The marketplace, not the needs of any
particular system, drives COTS
products.

! Products have built-in assumptions about

how they will be used; these might not
match the system users’ processes, re-
sulting in clashes.

! Licensing and data rights will affect
cost, architecture, and user processes.

! Projects have limited control over a
COTS product’s release frequency or
content.

! Projects have limited visibility into
COTS products’ source code and
behavior.

! Products are built on architectural as-
sumptions that can vary across system
components and could conflict with an
evolving system architecture.

! COTS products will have interdepen-
dencies.

CBS Development Occurs through Simultane-
ous Definition and Trade-Offs

The third CBS process driver is really a
consequence of the first two: the approach
to system development for COTS-based sys-
tems requires a fundamental change, as pic-
tured in Figure 1. On the figure’s left is a
traditional custom-development approach
in which the development team identifies re-
quirements, defines an architecture, and
then undertakes (custom) implementation.
(We use the term requirements here in the
broadest sense. Requirements include non-
functional requirements, end-user processes,
and other constraints such as cost and
schedule, not just functional requirements.)

If we applied this approach to COTS-
based systems, the marketplace would not
likely yield any products that fit the a priori
requirements and architecture. Instead, with
COTS-based systems, system developers
must consider requirements, architecture,
and marketplace simultaneously, as pic-
tured on the right of Figure 1. Any of the
three might affect the other two, so none
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Implementation

Marketplace

Requirements

Required COTS approachTraditional
development

approach

Simultaneous
definition and

trade-offs Architecture
and design

Architecture
and design

Requirements

Figure 1. Traditional versus COTS-based approaches.

Authorized licensed use limited to: The University of Arizona. Downloaded on January 9, 2009 at 12:14 from IEEE Xplore.  Restrictions apply.

[Bronsword, 2000]

system 
engineer :

«producer of
system»

«consumer and integrator 
of  COTS components»

engineering
methodology :
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COTS-based communication system life cycle

?
?

?
?

COTS technology 
evaluation

Selection
Maturation /

Demonstration /
Functional Integration

Selection
Equipement /
component
evaluation

?

?

?

?

Selection Qualification

TRL4

Adaptation Integration Qualification

Prototype
qualifie

d 

components

qualifie
d 

final

product
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COTS Advantages and Disadvantages

Advantages :

- to reduce development cost  

- to profit by product evolution

- to profit by maturity of  each 
component

- hardware/software 
independance

- available in multiple vendors 
(no dependance with a unique 
vendor)

- interoperability (technology 
relies on standard)

Disadvantages :

- may not be suitable 
immediatly for the application

- black box product («when 
you want to control 
everything»)

- may be licensed (not 
prescribed)

- may contain useless 
functionnality (but which 
impact ?)
 



Custom-build system :

COTS-based systems :
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Qualification paradigm ?

 

Qualifie
d

 system

- dependant function
- synchron
- ...

Add a function
Re-qualification of 

entire system

Qualifie
d

 system

- independant function
- synchron or asynchron
- ...

Add a function

qualification of  
additionnal functions
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Questions for Audience

- [Stalker, 2003] :
« Buy what you can, and build only what is unique to your problem»

- What do you think about it ? 
- Is it true in all domains, in particular space systems ?

- Any recent operationnal COTS space applications ?

- What are their characteristic ? some COTS or totally COTS ?
- How long did it take to finalise this project ? (compared to a custom-build 
approach)

- When did it happen ?

- Which is your method(s) to qualify a COTS-based system for 
space applications ? Is different that a custom-based 
approach ?

 


