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Little Bit More About Me
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• Problem Area
• Significance of Tradeoff 

studies in ORM Selection
• Importance of ORM in DNS 

security
• Impact of this research

Motivation

• Concept of ER – OM and 
ORM

• Current pareto 
optimal solution 
selection process

Overview

• Discussing proposed 
solution 

• Assessment of Results Proposed 
Approach
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• Key potential 
contributions

• How it is related to 
ICANNs vision

Contribution

• Future Work and 
research agendaFuture Work
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Motivation, Significance and Impact to work on this research problem 

• Not 
Optimal in 
Many ways

•Programming 
Languages

• Object 
Models 

• Software 
Engineers

Design 
Implementatio
n in Distributed 

Systems

Object 
Relationship 

Models

No emphasis 
on Tradeoff 
Selections

ORM Tools
(Single Point 

Solutions)

1.ORM selection tradeoffs impact application security by balancing performance and 
robust security features.

2.Compatibility with evolving security standards ensures ORM systems align with the 
latest requirements.
3.Encryption and access controls in ORM contribute to safeguarding sensitive data in 
both applications and DNS.
4.Effective error handling and logging within ORM systems are crucial for rapid security 
incident detection.
5.Choosing ORM systems from secure vendors enhances overall application and DNS 
security.
6.ORM's role in DNS services directly influences the speed and efficiency of DNS-
related processes, impacting security.

Tradeoff analysis in ORM refers to the process of evaluating and choosing between 
different strategies for mapping between objects in an object-oriented programming 
language and the relational database tables that store the data

Storage 
Time

Retrieval 
Time Storage 

Space

Faster Response

Structural Constraints 
to satisfy everything

Structured 
Approach

ORM Selection
Process

Tradeoff 
Analysis 

Aid 
Engineers 

Design distributed 
Software Systems 

Significant 
Contribution in 
security aspects
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Ref: Bagheri, H., Tang, C., & Sullivan, K. (2014, May). Trademaker: Automated dynamic analysis of synthesized tradespaces. In Proceedings of the 36th International Conference on Software 
Engineering (pp. 106-116).



Concept of ER, OM and ORM
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Ref: Bagheri, H., Tang, C., & Sullivan, K. (2014, May). Trademaker: Automated dynamic analysis of synthesized tradespaces. In Proceedings of the 36th International Conference on Software 
Engineering (pp. 106-116).
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Current Procedure of Design Space generation, Optimal solution 
selection process. 
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Ref: H. Bagheri, C. Tang and K. Sullivan, "Automated Synthesis and Dynamic Analysis of Tradeoff Spaces for 
Object-Relational Mapping," in IEEE Transactions on Software Engineering, vol. 43, no. 2, pp. 145-163, 1 Feb. 
2017, doi: 10.1109/TSE.2016.2587646. keywords: {Data models;Load modeling;Object oriented 
modeling;Semantics;Relational databases;Measurement;Specification-driven synthesis;tradespace 
analysis;ORM;static analysis;dynamic analysis;relational logic},
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Proposed Approach And How It Makes The Entire Process More 
Efficient And Resilient 

Formal synthesis 
of Object Model

Language Based 
Learning Model
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Ref. https://sites.google.com/view/designtradeoffsculptor/



Proposed Approach And How It Makes The Entire Process More 
Efficient And Resilient 

And Resilient 

Existing Solution Proposed Solution

Proposed 
Solution
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Ref. https://sites.google.com/view/designtradeoffsculptor/

Time and Space Measurements

Generational Distance Measurement

Demo GUI tool for Developers



Key Contributions, How it supports ICANN’s vision and 
potential for Future Work 

How this research 
supports ICANN’s vision

• Tradeoff studies enable to select ORM 
solutions that can effectively manage  
operational risks, and performance;  
supporting ICANNs vision of ensuring 
internet stability and security.

Risk Mitigation

•Tradeoff studies can optimize resource 
allocation in ORM selection, contributing to 
efficient management and the overall health 
of the internet.

Resource 
Optimization

• Tradeoff studies enable stakeholders  to 
assess ORM solutions' adaptability to 
technological advancements and emerging 
threats, aligning with the ICANNs vision of 
fostering innovation

Adaptability 
and Innovation

•Involving stakeholders in tradeoff studies 
enhances decision-making, ensuring ORM 
solutions are acceptable to the community 
and promoting collaboration in line with 
ICANN's multi-stakeholder approach.

Stakeholder 
Engagement

•Tradeoff studies consider the resilience of 
ORM options, helping developers prepare for 
and respond to disruptions, supporting the 
ICANN’s vision of maintaining stability in 
challenging circumstances.

Resilience and 
Contingency 

Planning

Key Contributions

Efficient Design 
Tradespace Analysis, 

Bridging Formal Methods 
and Machine Learning

Tool 
Implementation 

Experimental Validation 
and Novelty definition

Future Work

Extending the 
work to other 

Domains

Software 
Architecture, 

Code 
Optimization

Integration 
with IDE’s
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