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Carnegie Mellon University Notice
This video and all related information and materials (“materials”) are owned by Carnegie Mellon University. 
These materials are provided on an “as-is” “as available” basis without any warranties and solely for your 
personal viewing and use. 

You agree that Carnegie Mellon is not liable with respect to any materials received by you as a result of 
viewing the video, or using referenced websites, and/or for any consequences or the use by you of such 
materials. 

By viewing, downloading, and/or using this video and related materials, you agree that you have read and 
agree to our terms of use (www.sei.cmu.edu/legal/).
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This material is based upon work funded and supported by the Department of Defense under Contract No. FA8721-05-C-0003 with Carnegie 
Mellon University for the operation of the Software Engineering Institute, a federally funded research and development center.

Any opinions, findings and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily 
reflect the views of the United States Department of Defense.

NO WARRANTY. THIS CARNEGIE MELLON UNIVERSITY AND SOFTWARE ENGINEERING INSTITUTE MATERIAL IS FURNISHED ON 
AN “AS-IS” BASIS. CARNEGIE MELLON UNIVERSITY MAKES NO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR IMPLIED, AS 
TO ANY MATTER INCLUDING, BUT NOT LIMITED TO, WARRANTY OF FITNESS FOR PURPOSE OR MERCHANTABILITY, 
EXCLUSIVITY, OR RESULTS OBTAINED FROM USE OF THE MATERIAL. CARNEGIE MELLON UNIVERSITY DOES NOT MAKE ANY 
WARRANTY OF ANY KIND WITH RESPECT TO FREEDOM FROM PATENT, TRADEMARK, OR COPYRIGHT INFRINGEMENT.

[Distribution Statement A] This material has been approved for public release and unlimited distribution.  Please see Copyright notice for non-
US Government use and distribution.

This material may be reproduced in its entirety, without modification, and freely distributed in written or electronic form without requesting 
formal permission. Permission is required for any other use. Requests for permission should be directed to the Software Engineering Institute 
at permission@sei.cmu.edu.
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Polling Question 2

Have you ever  been involved in a modernization effort?

a) Yes
b) No
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Polling Question 3

On a scale of 1 to 5 can you rate the success of that 
effort? ( 5 being most successful)
a) 1
b) 2
c) 3
d) 4
e) 5
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Data Collection

• Know where you want to be 
- “Realistically”

• Know where you are
- “Honestly”

• Know what you need
- “Affordably”

• Know how to move forward
- “Cautiously”
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Know where you want to be

It is easy to list all the great cool things you 
want to use in the future

• Introducing new technologies. Such as 
service oriented or perhaps micro services

• Utilizing new hardware, such a multi core
• Ability to support fast and agile feature 

development
What factors hindered you in the past to 
always get what you needed?

• New technologies come have a learning 
curve

• Is there an agreement on the requirements
• Will modernized system require the 

business processes to change
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Know where you are

Determine which of the implemented 
solutions caused you to do the modernization.
• Old design principles, such as let the 

database run everything?
• Plethora of outdated technologies?
• Dependencies that inhibit scaling?

What went wrong in your organization that led 
to these issues?
• Skill set of your employees?
• Competition between “siloed

organizations”?
• Prioritized funding decisions favoring new 

features?

Conway’s Law
Organizations which design systems … are 
constrained to produce designs which are 
copies of the communication structures of 
these organizations

Conway, Melvin E. (April 1968), "How do Committees Invent?", 
Datamation, 14 (5): 28–31, retrieved 2015-04-10



11
5 Things you need to know
March 13, 2017
© 2017 Carnegie Mellon University

[Distribution Statement A: Approved for Public 
Release; Distribution is Unlimited

Know what you need

For the endeavor to be successful you need 
tool support and adjusted processes.
• Automated regression testing?
• Appropriate documentation / models?
• Synchronization of old data model with 

new data model

If you do not have that support now, what 
were the reasons?
• Right skill set of the people doing the 

modernization
• Necessary training in place
• Right contractors selection?
• Enforcement of essential principles?
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Know how to move forward

Technical Roadmap
• Use of new technologies is risky. 

- plan for feasibility studies / Prototypes
- off-the-shelf product integration

• Plan for backing out off a technology in 
case it shows to be inappropriate

Strategic roadmap supporting technical 
roadmap.
• Set up a steering group
• Set up the funding model
• Set up review boards
• Set up investment management
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Iteratively move forward

BUSINESS 
AND MISSION 

GOALS
Architecture 

Practices
ARCHITECTURE SYSTEM

Attribute Driven 
DesignQuality Attribute 

Workshop

Views and 
Beyond

Active Design
Review

Conformance 
Review

Architecture 
Practices
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Periodically Re-evaluate Roadmap

Roadmap
defined

Revalidation 
of Roadmap
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Periodically Re-evaluate Roadmap
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Continuously Update the Modernization Artifacts

Adjust  Activities 
as needed
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