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Motivation and Ad-hoc Approaches

• Declining Moore’s law

• Dark Silicon

• Noisy input

• Limited data precision

• Physical defects 

• Additional load or hard real-time 
constraints

• Perceptual limitations of humans

• Trade off quality with efficiency

• Precision Scaling

• Loop Perforation

• Load Value Approximation

• Memoization

• Skipping Tasks and Memory Accesses

• Using Multiple Inexact Program Versions

• Using Inexact or Faulty Hardware

• Using Voltage Scaling

• Approximating DRAM Memories

S. Mittal “A Survey of Techniques for Approximate Computing”, in ACM 

Computing Surveys, Vol. 48, No. 4, Article 62, Publication date: March 2016.



ALS: Using Approximate Std. Cell Library

• Design Space Reduction

• Truth table Optimization

• Characterization

S. De, J. Huisken and H. Corporaal, "An Automated Approximation Methodology for Arithmetic 

Circuits," 2019 IEEE/ACM International Symposium on Low Power Electronics and Design (ISLPED), 2019.
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ALS: Using AST Transformations

K. Nepal, S. Hashemi, H. Tann, R. I. Bahar and S. Reda, "Automated High-Level Generation of Low-Power Approximate 

Computing Circuits," in IEEE Transactions on Emerging Topics in Computing, vol. 7, no. 1, pp. 18-30, 1 Jan.-March 2019.

• Data Type Simplifications

• Operation Transformations

• Arithmetic Expression 
Transformations

• Variable-to-Constant Substitution 
Transformations

• Loop Transformations



ALS: Using Boolean Matrix Factorization

S. Hashemi, H. Tann and S. Reda, "BLASYS: Approximate Logic Synthesis Using Boolean Matrix 

Factorization," 2018 55th ACM/ESDA/IEEE Design Automation Conference (DAC), 2018, pp. 1-6.
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Constraint:

Minimization of 

𝑀− 𝑆1. 𝑆2 𝑤 2

for target QoR



ALS: Using Pre-trained Error Network

2020. Proceedings of the ACM/IEEE International Symposium on Low Power Electronics and 

Design. Association for Computing Machinery, New York, NY, USA.



ALS: Using LUT Memorization

S. Chatterjee. “Learning and memorization”. Proceedings of the 35th International Conference on Machine Learning 2018



ALS: Using LUT Memorization

LUT Network
SOP 

Representation

VerilogSynthesized AIG

S. Chatterjee. “Learning and memorization”. Proceedings of the 35th International Conference on Machine Learning 2018



Test of Approximate Circuits 

A. Chandrasekharan, S. Eggersglüß, D. Große and R. Drechsler, "Approximation-aware testing for approximate 

circuits," 2018 23rd Asia and South Pacific Design Automation Conference (ASP-DAC), 2018.



Insecurity of Approximate Circuits

F. Regazzoni, C. Alippi and I. Polian, "Security: The Dark Side of Approximate Computing?," 2018 

IEEE/ACM International Conference on Computer-Aided Design (ICCAD), 2018, pp. 1-6.

Pruthvy Yellu, Mezanur Rahman Monjur, Timothy Kammerer, Dongpeng Xu, Qiaoyan Yu, "Security 

Threats and Countermeasures for Approximate Arithmetic Computing", Design Automation 

Conference (ASP-DAC) 2020 25th Asia and South Pacific, pp. 259-264, 2020.


